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Change Summary

6000 Series Software Reference

Revision K Changes:

Revision J Changes:

Revision K
March 1997

e Back cover: Corrections to page number references.

e FOLEN Corrections regarding “Restrictions on usF@QLEN.

e FOLK Description has been corrected and clarified.

o FOLSND Correction—when you connect the step & direction device, connect Direction+
to B- on the encoder connector and connect Direction- to B+.

e TPSHF& [ PSHF] : Clarification—the shift value is set to zero each time a new
FOLEN1command or &OLMAommand (with a value other than zero) is issued.

Topic Description
G I This manual revision covers the features for these 6000 Series products with revision 4.5
enera firmware: Bus-Based Stand-Alone OEM Level
I nfo rm ati O n AT6200 610n Series OEM-AT6200
AT6400 615n Series OEM-AT6400
AT6250 6200 OEM®6200
AT6450 6201 OEM6250
6250
6270

Content/Organization Changes:

e The “Programming Guide” portion of previous revisions has been removed. This
information is found in thé000 Series Programmer's Guifg#n 88-014540-01).
Overview information about command syntax, command value substitutions,
programmable I/O bit patterns, and error messages is still provided in this document
(see pages 1-9).

« Appendix C (Command Value Substitutions) from previous revisions has been
removed; follow the guidelines outlined in tBemmand Value Substitutioasction
on page 5. Appendix D (ASCII Table) from previous revisions has been renamed as
Appendix C.

e The presentation of programming examples was modified so that you can copy them
from the Help system (in Motion Architect) or from the PDF file (on our
www.compumotor.com web site) and paste them directly into your program (e.g.,
using Motion Architect's Editor).

Commanded Direction
Reversal CMDDIR

Enhancement The commanded direction polarity reversal comma&idDDIR is

available for the 615n series, the 6270, and all stepper products (610n, AT6n00, 620n). The
CMDDIRcommand allows you to reverse the direction that the controller considers to be the
“positive” direction; this also reverses the polarity of the counts from the feedback devices.
Thus, using th€MDDIRcommand, you can reverse the referenced direction of motion
without the need to (a) change the connections to the drive or motor and the feedback
device, or (b) change the sign of motion-related commands in your program.




Topic

Description

Compiled Motion

New Feature (see6000 Series Programmer's Guitter detailed description)

Related commands (new):
FOLRNE... Numerator of Final Slave-to-Master Ratio, Preset Moves
GOBUE..... Store a Motion Segment in Compiled Memory
PLN........... Loop End, compiled motion
PLOORP..... Loop Start, compiled motion
POUTA..... Output on Axis 1, compiled motion
POUTB..... Output on Axis 2, compiled motion
POUTC..... Output on Axis 3, compiled motion
POUTD..... Output on Axis 4, compiled motion
[ SEG] .... Number of Segments Available In Compiled Memory
TSEG........ Transfer Number of Segments Available, Compiled Memory
VF e Final Velocity

Existing commands, modified to support compiled motion:
GOWHEN..Conditional GOs allowed in compiled motion
PCOMR......Pre-Compile a Program
PRUN......... Run a Pre-Compiled Program
PUCOMP...Un-Compile a Program
[ SS] ........ Bit #29 set if compiled memory 75% full, bit #30 set if 2700% full

Bit #31 is set if a compilePACOMJPfailed; cleared on power-up,

reset, or after a successful compile. (Stdus Reporting,

Additionsbelow for a list of typical causes.)
TRGFN......Execut&ssOWHENbr start new master cycle in compiled motion
TSS...covee. (se¢ SS] description above)

Contouring (Circular
Interpolation)

Enhancement As of Rev 4.1, the Contouring feature is now available for all multi-axis
products, steppers and servos. @ath Contouringcommand group on inside back cover)

Continuous Command
Execution Mode
(COMEXC1

Enhancement On-The-Fly changes (pre-emptive motion). In addition to velo®ity (
accelerationA & AA), and deceleratio’AD & ADA), you may now change the positioning
mode MC& MA, the distancel}), and the Following ratios=OLRN& FOLRD. These
changes will affect the subsequ&t®command executed while moving; thus, this new
enhancement is referred to as “pre-emptive GOs.”

When pre-processing subsequent moves, the subsequent move may now be executed as
soon as the nextOcommand is executed. Previous to revision 4.0, the subsequent move
could not be executed until all moves on all axes were completed.

Drive Configuration
& Reset

Enhancements

New commands added to set up the drive component of the 610n:

DACTDR... Enable/disable active damping for speeds greater than 3 rps.
(configuration procedure: see tBETA6104 Installation Guide

DAREN..... Enable/disable anti-resonance. Anti-resonance is inhibited at or
below 3 rps, and if active damping is enabled.

DELVIS.... Enable/disable electronic viscosity for speeds at or below 3 rps.
(configuration procedure: see tBETA6104 Installation Guide

DAUTOS.. Enable/disable automatic current standby mode in which current
to the motor (& torque) is reduced by 50% if no pulses are sent
for 1 second. Full current is restored upon the next pulse.

DMTIND.... Motor inductance (used only for active dampirigACTDP.

DMTSTT... Motor static torque (used only for active dampirfigACTDR.

DWAVEE.. Motor waveform (required for matching the motor to the drive).

615n only: As of Rev 4.1, you may use the i@RESETcommand to reset the internal
drive independent of the internal controller. The purpose ddRESETcommand is to
clear fault conditions with the internal drive.

Encoder Polarity Reversal
(ENCPOL)

Enhancement The encoder polarity reversal commaB8CPO).is now available to all

6000 stepper products (AT6n00, 620n, & 610n). Previous to 4 BN Olcommand

was only applicable to the 6270. TBENCPOLcommand is used to reverse the polarity
(counting direction) of the encoder feedback counts. This is an alternative to reversing the
A+ and A- connections to the encoder.
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Topic

Description

Error Checking Conditiong

Enhancements

¢ 610n: Thedrive faulterror (reported with error status bit #4 and axis status bit #14) can
be caused by any one or combination of the factors list below. To ascertain the exact
cause, use the extended axis statusT 88X TASXF, or ASX):

- Motor fault (disconnected/faulty motor cable or short in motor) — bit #1

- Low-voltage (power) — bit #2

- Maximum drive temperature (131°F, 55°C) exceeded — bit #3

« Error status enhancements (§eER] , TER TERF, ERRORandERRORP

- Error bit #8 is set if a stop input (assigned IIFNCIi-D ) is activated.

- Error bit #10 is set if the target position specified for a pre-em@er a registration
move is not achievable at the time the pre-empE@eommand is executed or the
registration input is activated. This condition also sets bit #30 in the axis status
register (reported withAS & AS). To clear error bit #10 and axis bit #30, execute
anotherGOcommand.

* Related commands:

[ ER] ....... Error Status (assignment or comparison)

ERROR..... Error-Checking Enable

ERRORR.. Error Program Assignment

TER........... Transfer Error Status (see aAI&RP

Fast Status
(bus-based products)

Correction: The bit assignments for the Limits status in block 5 are not the same as those
for theTLIM report. A new table of Limit Bit Assignments has been added tBABT AT
command description.

Clarification : The input buffer is 256 bytes.

Following

Enhancements

¢ The new Following Kill FOLK) command allows you to limit what will kill the
Following profile. That is, it allows the slave to remain in synchronization with the
master even after the occurrence of a drive fault, user fault input, excess position error, or
enable or pulse-cut input.

« The new Numerator of Final Slave-to-Master Ratio, Preset MGM@ERNFE command
designates that the motor will move the load the distance assigned in the&SyB&éf
segment, completing the move at a final ratio of z8fOLRNFapplies only to the first
subsequenBOBUFwhich marks an inter-mediate “end of move” within a Following
profile. TheFOLRNFcommand is only useful for compiled Following moves.

¢ The new Following Step and DirectioR@LSNLD command allows you to Follow the

step & direction input connected to the encoder connector (this is an alternative to the
standard quadrature encoder input).

Homing

Clarification : Avoid using pause and resume functions during the homing operation
(HONL A pause commandPSor!PS) or pause input (input configured with the
INFNCi-E command) will pause the homing motion. However, when the subsequent
resume commandC(or !C) or resume inputiFNCI-E input) occurs, motion will resume
at the_beginning of the homing motion sequence.

Memory Management

Enhancements

¢ Compiled Memory status commands:

- System statusTSS, TSSF, & SS) bit #29 is set if compiled memory is 75% full,
bit #30 is set if compiled memory is 100% full
- TSEG& SEGreport the number of available segments in compiled memory

¢ All stand-alone products are shipped with 150,000 bytes of memory. The -M option has
thus been eliminated for these products.

e The second field in theIEMORY¥ommand is re-defined to be for “compiled memory”
(i.e., anything compiled with theCOMRommand).

* These commands are automatically saved in non-volatile memory:
CMDDIR...Commanded Direction Polarity (610n, 615n, 620n, 6270 only)
DMTIND.... Motor Inductance (610n only)

DMTSTT... Motor Static Torque (610n only)
DRPCHK..RP240 check (610n, 615n, 620n, & 625n only)
ENCPOL... Encoder Polarity (610n, 620n, & 6270 only)
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Description

On-The-Fly Motion
(AKA: Pre-Emptive GOs

Enhancements (seeGOcommand description)

The two basic ways of creating a complex profile are with compiled buffered motion, or
with pre-emptiveGG. With compiled buffered motion, portions of a profile are built
piece by piece, and stored for later execution. Compiled buffered motion is appropriate
for motion profiles with motion segments of pre-determined velocity, acceleration and
distance. With pre-emptiv@®, the motion profile underway is pre-empted with a new
profile when a nevGOis issued. The ne@Oboth constructs and launches the pre-
empting profile. Pre-emptiv@G are appropriate when the desired motion parameters
are not known until motion is already underway.
Affected Commands:
COMEXC..COMEXC1inode allows pre-emptive motion with buffered commands
GO....oeene Allows pre-emptivB, MG MA FOLRN & FOLRDchanges
TASe& AS... Bit #30 is set if the load has already passed the target position

(D) specified in a pre-emptiv@Q (also sets error status bit #10)
TERe ER... Error status bit #10 is set if axis status bit #30 is set.

Registration

Enhancements

New Commands:

REGLOD.. Registration Lock-Out Distance. Establishésck-outdistance (measured
from the start of motion to the current actual position) to be traveled before
a registration move is allowed.

REGSS..... Registration Single-Shot. Allows only one registration move on the
specified axis. Prevents other triggers from interrupting the registration
move in progress.

Axis status bit #28, reported by tlAS, TASFandAS commands, is set tbwhen a
registration move has been initiated by any registration input (trigger). Bit #28 is cleared
(set to0) upon the nextOcommand for that axis.

If, when the registration input is activated, the registration move profile cannot be
performed with the specified parameters, the 6000 controller will kill the move in
progress and set axis status bit #30 (588 & AS). If error-checking bit #10 is enabled
with theERRORommand, the controller will also set error status bit #10TEE
TERF& ER) and branch to the assignERRORFPrror-handling program. Axis status
bit #30 and error status bit #10 are cleared (s@} tgpon the nex6&Ocommand for that
axis.

As of revision 4.1, Registration is now available all 6000 products (previous to 4.1,
Registration was available only for stepper products).

Serial Communication

Enhancements

.

BOTcommand was created to control the beginning-of-transmission characters for all
responses from the 6000 product.

XONOFFEommand (new) enables/disables XON/XOFF ASCII handshaking.

Additional features to control multiple serial ports on stand-alone products:
[, Send response from the subsequent command to both ports.
] Send response from the subsequent command to the alternate
port from the one selected with the most re€@RTcommand.
DRPCHK...Configures the serial port (specified with the RGRTcommand)
to be used with an RP240, or 6000 commands, or both.
PORT......... Determines which serial port is affected by the subseRPCHK
E, ECHOBOT, EOT, EOL, ERRORKERRBADERRDEFERRLVL, and
XONOFFEommands.

Continued on next page
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Description

Serial Communication

(continued from previous
page)

« As of 4.0, theeCHOcommand was enhanced with options 2 and 3. The purpose is to
accommodate an RS-485 multi-drop configuration in which a host computer
communicates to the “master” 6000 controller over RS-232 (COML1 port) and the master
6000 controller communicates over RS-485 (COM2 port) to the rest of the units on the
multi-drop. For this configuration, the echo setup should be configured by sending to the
master the following commands executed in the order shown. In this example, it is
assumed that the master's device address is setto 1. Hence, each command is prefixed
with “1_" to address only the master unit.

1_PORT2. Subsequent command affects COM2, the RS-485 port
1_ECHOZ2. Echo characters back through the other port, COM1
1_PORTL. Subsequent command affects COM1, the RS-232 port
1_ECHO3. Echo characters back through both ports, COM1 and COM2

Servo Output, ANA
(AT6N50 only)

Enhancement
Use theOUTANAommand to control the analog output voltage on the AT6n50's ANA
output terminal.

Servo Updates Changed

(seeSSFRcommand description for full explanation of table contents)

(Servo Products Only) Servo Sampling Update Motion Trajectory Update | System Update
#of Axes SSFR [ Frequency Period | Frequency Period | Frequency Period
(INDAX) Setting | (samples/sec.) (usec) | (samples/sec.) (usec) | (samples/sec.)  (usec)
1 1 3030 330 | 3030 330 | 757 1320
1 2 5405 185 | 2703 370 | 675 1480
Default, Single-Axis1 4 6250 160 | 1563 640 | 520 1920
18 6667 150 | 833 1200 | 417 2400
2 1 2353 425 | 2352 425 | 588 1700
2 2 3571 280 | 1786 560 | 446 2400
Default, Two-Axis 2 4 3571 280 | 893 1120 | 446 2400
2 8 3571 280 | 446 2240 | 446 2400
3 1 1667 600 | 1667 600 | 555 1800
3 2 2222 450 | 1111 900 | 555 1800
3 4 2353 425 | 588 1700 | 588 1700
4 1 1250 800 | 1250 800 | 417 2400
4 2 1667 600 | 833 1200 | 417 2400
Default, Four-Axis 4 4 2000 500 | 500 2000 | 500 2000
Status Reporting Enhancements
« New transfer (display status) commands:
TASX......... Transfer extended axis status (see BA®XF. Bit assignments:
Bit #1: Motor fault (610n only)
Bit #2: Drive low voltage fault (610n only)
Bit #3: Drive over-temperature fault (610n only)
Bit #4: Drive fault input is active
TSEG......... Transfer number of segments available in compiled memory
» New assignment/comparison operators:
SEG............ Number of segments available in compiled memory
ASX ..o Extended axis status information

» Pre-emptive Motion and Registration status:

TASe& AS .... Axis status bit #28 is set if a registration move occurs.
Bit #30 is set if the profile specified for a pre-empi@&@or registration
move is not possible at the time of tB®or the registration input
(also sets error status bit #10).

TER& ER.....Error status bit #8 is set if a stop ingKNCI-D ) is activated.
Bit #10 is set if axis status bit #30 is set.
Bit #16 is set if a bad command is detected; cleared WVOIMDER

Continued on next page
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Description

Status Reporting

(continued from previous
page)

« Compiled profile status:
TSSe& SS..... System status bit #29 is set if compiled memory is 75% full.
Bit #30 is set if compiled memory is 100% full.
Bit #31 is set if a compilePACOMJPfailed, cleared on power-up,
reset, or after a successful compile. Possible causes include:

- Errors in profile design (e.g., change direction while at non-
zero velocity, distance & velocity equate to < 1 count/system
update, preset move profile ends in non-zero velocity)

- Profile will cause a Following error (s@&S & FS status)

- Out of memory (see system status bit #30)

- Axis already in motion at the time of tR€OMRommand

- Loop programming errors (e.g., no matchiRigOOPor PLN,
more than 4 embedd&l. OOPENDIoops)

TSEGs SEG Report number of available segments in compiled memory.

« Drive Fault Input Status: As of revision 4.1, extended axis stRASX& ASX) bit #4 is
now available to check the drive fault input status whether or not the drive is enabled
(DRIVEL) or disabledDRIVE®). Previous to revision 4.1, the status of the drive fault
input could only be checked while the drive was enaldRIVE1) and was reported
only with axis statusTAS & AS) bit #14 and error statu3ER& ER) bit #4. The branch
to the error program has not been changed—the error program is called only if the drive
fault occurs while the drive is enabled.

¢ TheINDUST command (which allows you to create your own custom status word based
on other status registers) now allows you to use the status bits from the extended axis
status (se@ ASXdescription above). In the synti®DUSTi-ic , the options for “c”
(the status register source) now incliilddl N andQ, representing the extended axis
status registers for axes 1, 2, 3 and 4, respectively. For additional details on creating a
custom user status word, refer to tN®UST command description.

« As of Rev 4.1, th@ VELAcommand is now applicable to all stepper controllers using
encoder feedback (previously only for servos). For stepper§viiEAcommand
reports the current velocity (in revs/sec) as derived from the encoder. The reported value
is not affected by scaling. TMELAassignment/comparison operator TMELAis how
available as of rev 4.0.

Clarification: Some status commands also have a full-text version that takes the guess-
work out of identifying the function of each status bit in a binary report.

TASF......... Axis Status

TASXF...... Axis Status, Extended

TERFE........ Error Status

TFSF......... Following Status

TINOF ...... Other Inputs Status (joystick inputs, and the P-CUT or ENBL input)

TSSF......... System Status

Target Zone

Enhancement

« The Target Zone mode allows you to define what the controller considers a “completed
move,” based on specified end-of-move distance, velocity, and settling time parameters.
As of revision 4.0, the Target Zone mode is now applicable to all 6000 products
(previous to 4.0, the Target Zone mode was available only for servo products). NOTE:
Steppers require encoder feedback @NE€1mode) for this feature.

« Target Zone Commands:
STRGTE... Target Zone Mode Enable/Disable
STRGTD... Target Distance Zone
STRGTT... Target Settling Timeout Period
STRGTV... Target Velocity Zone

Variables, Clearing

Enhancement You can clear all numerit¢/AR), binary ¥ ARB and string VARS
variables at one time by using t#aRCLRcommand (sets all variables to factory default
values).

Velocity (actual)
Assignment

Enhancement Using the ne} VELA] operator, you can assign/compare (e.g., for a
conditional expression) the current velocity as measured from the feedback device. Use
[ VEL] for commanded velocity, afjdV ] for programmed velocity.
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Introduction

Purpose of this Document

This document is designed as a reference for all the 6000 Series commands. To gain a full understanding
of how the 6000 Series commands are used together to implement specific features, re600 Hezies
Programmer's Guid€p/n 88-014540-01). For hardware-related information (e.g., electrical wiring
connections, specifications, tuning, etc.), refer to your produstallation Guide

Table of Contents

Pages 1-10 Introduction
Command Description Format
Syntax -- Letters and Symbols
Syntax -- General Guidelines
Syntax -- Command Value Substitutions
Programmable I/O Bit Patterns
Programming Error Messages

Pages 11-326 Command DescriptionsOperator symbols are described first, followed by the rest of the
6000 Series commands in alphabetical order.

Pages 327-334 Appendix A: 6000 Series Command Compatibifphabetical list of all 6000 Series
commands and the products with which they are compatible.

Pages 335-340 Appendix B: X Series vs. 6000 Series CompatibAilghabetical list of X series
commands and the 6000 Series commands with which they are compatible.

Pages 341-342 Appendix C: ASCII Table

Pages 343-351 Index
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Description of Format

1. 2. 3.
INEN Input Enable
4. Type Inputs or Program Debug Tools Product Rev
5.  Syntax <ISINEN<d><d><d>...<d> AT6Nn00 1.0
6. Units d=0,1,E orX AT6n50 1.0
7. Range 0 = off, 1 = on, E = enable, X = don't care 610n 1.0
8. Default E 615n 1.0
9. Response INEN: *INENEEEE_EEEE_EEEE_EEEE_EEEE_EEEE_EEEE 620n 1.0
625n 1.0
10. See Also [IN], INFEN, INFNC, INLVL, INPLC, INSTW, TIN 6270 10
Item Number  Description

1. Mnemonic Code : This field contains the command's mnemonic code. If the command is
in brackets (e.g., [ IN ]), it is an operator that must be used within the syntax of another
command (e.g., IN may be used in a conditional expression like IF(IN.12=b1) ).

2. Full Name : This field contains the command's full name.

3. Valid Product & Revision : This field lists the 6000 Series products and the revision of
each product when this command was incorporated or modified per the description. If the
command does not apply to that particular product, the Rev is specified as “n/a”.

All commands applicable to the standard product versions are applicable to the OEM
versions unless otherwise noted (e.g., 6250 commands are applicable to the OEM6250
controller). An “n” in the product name refers to all products in that particular series (e.g.,
620n commands are applicable to the 6200 and 6201 products), and the commands are
applicable to all members of the series unless otherwise noted.

You can use the TREVcommand to determine which product revision you are using. For
example, if the TREVresponse is *TREV92-012222-01-4.1 , the product revision is 4.1.

4. Type: This field contains the command's type. Inside the back cover you will find a list of
all 6000 Series commands organized by command type.

5. Syntax : The proper syntax for the command is shown here. The specific parameters
associated with the command are also shown. Definitions of the parameters are
described in the Syntax sections below.

6. Units : This field describes what unit of measurement the parameter (b, d,i,r,ort)in
the command syntax represents.

7. Range: This is the range of valid values that you can specify for an argument (or any
other parameter specified).

8. Default : The default setting for the command is shown in this field. A command will
perform its function with the default setting if you do not provide a value.

9. Response : Some commands allow you to check the status of the command. In the
example above, entering the INEN command by itself, you will receive the response
*INENEEEE_EEEE_EEEE_EEEE_EEEE_EEEE_EEHfsponse indicates all inputs are
enabled). The example responses provided are based on the default error level, Error
Level 4, established with the ERRLVL4command.

10. See Also : Commands related or similar to the command described are listed here.

2
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Syntax -- Letters and Symbols

The command descriptions provided within this manual use alphabetic letters and ASCII symbols within
thesyntax description (see example below) to represent different parameter requirements.

NOTE

For more detailed information on 6000 command syntax,
refer to the 6000 Series Programmer's Guide.

INEN Input Enable
Type Inputs or Program Debug Tools Product Rev
- Syntax <I>INEN<d><d><d>...<d> AT6n00 1.0
Units d=0,1,E,or X AT6n50 1.0
Range 0 = off, 1 = on, E = enable, X = don't care 610n 1.0
Default E 615n 1.0
Response INEN: *INENEEEE_EEEE_EEEE_EEEE_EEEE_EEEE_EEEE 620n 1.0
See Also [IN], INFEN, INFNC, INLVL, INPLC, INSTW, TIN 625n 1.0
6270 1.0
Letter/Symbol Description
a Represents an axis specifier, numeric value from 1 to 4 (used only to elicit a response from the
indexer)
b* Represents the values 1,0, X or x; does not require field separator between values.
c Represents a character (Ato Z, or ato z)
d Represents the values 1,0, X or X, E or e ; does not require field separator between values. E or e

enables a specific command field. X or x leaves the specific command field unchanged or ignored.

i Represents a numeric value that cannot contain a decimal point (integer values only). The numeric
range varies by command. Field separator required.

r Represents a numeric value that may contain a decimal point, but is not required to have a decimal
point. The numeric range varies by command. Field separator required.

t Represents a string of alpha numeric characters from 1 to 6 characters in length. The string must
start with a alpha character.

! Represents an immediate command. Changes a buffered command to an immediate command.
Immediate commands are processed immediately, even before previously entered buffered
commands.

, Represents a field separator. Commands with the symbol r ori in their Syntax description require
field separators. Commands with the symbol b or d in their Syntax description do not require field
separators (but they may be included). See General Guidelines table below.

@ Represents a global specifier, where only one field need be entered. Applicable to all commands with
multiple command fields. (e.g., @V 1sets velocity on all axes to 1 rps)

<> Indicates that the item contained within the < > is optional, not required by that command. NOTE:
Do not confuse with <cr> , <sp>, and <If> , which refer to the ASCII characters corresponding to a
carriage return, space, and line feed, respectively.

[] Indicates that the command between the [] must be used in conjunction with another command,
and cannot be used by itself.

* The ASCII character b can also be used within a command to precede a binary number. When the b is used in this
context, it is not to be replaced with a 0, 1, X, or x. Examples are assignments such as VARB1=b10001, and
comparisons such as IF(IN=b1001X1)

Introduction 3



Syntax -- General Guidelines

Guideline Topic

Guideline

Examples

Neutral Characters
(<sp> and <tab> )>)

Using neutral characters anywhere within a
command will not affect the command.

Set velocity on axis 1 to 10 rps and axis 2 to 25
rps: V<sp>10,<sp>25,,<cr>

Add a comment to the command:
V 10, 25,,<tab> ;set accel.<cr>

Case Sensitivity

There is no case sensitivity. Use upper or
lower case letters within commands.

Initiate motion on axes 1, 3 and 4:
GO1011<cr>
gol0ll<cr>

Command Delimiters
(<cr> ,<If> ,and:)

All commands must be separated by a
command delimiter.

Set acceleration on axis 2 to 10 rev/sec/sec:
A,10,,<cr>

A,10,,<If>

A,10,,:

Comment Delimiter (;)

All text between a comment delimiter and a
command delimiter is considered program
comments.

Add a comment to the command:
V10<tab> ;set velocity<cr>

Field Separator (, )

Commands with the symbol r ori in their
Syntax description require field separators.

Commands with the symbol b or d in their
Syntax description do not require field
separators (but they may be included).

Axes not participating in the command need
not be specified; however, field separators

that are normally required must be specified.

Set velocity on axes 1 - 4 to 10 rps, 25 rps, 5

rps and 10 rps, respectively:
V10,25,5,10<cr>

Initiate motion on axes 1, 3 and 4:
GO1011<cr>
G01,0,1,1<cr>

Set velocity on axis 2 to 5 rps:
V,5,,<cr>

Global Command
Identifier (@

When you wish to set the command value
equal on all axes, add the @symbol at the
beginning of the command (enter only the
value for one command field).

Set velocity on all axes to 10 rps:
@Vv10<cr>

Bit Select Operator (. )

The bit select operator allows you to affect
one binary bit without having to enter all the
preceding bits in the command.

Syntax for setup commands:
[command name].[bit #]-[binary value]

Syntax for conditional expressions:
[command name].[bit #]=[binary value]

Enable error-checking bit #9:
ERROR.9-1<cr>

IF statement based on value of axis status bit

#12:
IF(1AS.12=b1)<cr>

Left-to-right Math

All mathematical operations assume
left-to-right precedence.

VAR1=5+3*2<cr>
Result: Variable 1 is assigned the value of 16
(8*2), not 11 (5+6).

NOTE: The command line is limited to 80 characters (excluding spaces).
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Syntax -- Command Value Substitutions

Many commands can substitute one or more of its command field values with one of these substitution

items (demonstrated in the programming example below):

VARB.......... Uses the value of the binary variable to establighefields in the command.
VAR............. Places current value of the numeric variable in the corresponding field of the command.
READ.......... Information is requested at the time the command is executed.

DREAD....... Reads the RP240's numeric keypad into the corresponding field of the command.

DREADE..... Reads the RP240's function keypad into the corresponding field of the command.

TW..e Places the current value set on the thumbwheels in the corresponding field of the command.

DAT............. Places the current value of the data progbsii® in the corresponding field of the command.

Programming Example : (NOTE: The substitution item must be enclosed in parentheses.)

VAR1=15 ; Set variable 1 to 15
A5,(VAR1),4,4 ; Set acceleration to 5,15,4,4 for axes 1-4, respectively
VARB1=b1101XX1 ; Set binary variable 1 to 1101XX1 (bits 5 & 6 not affected)
GO(VARB1) ; Initiate motion on axes 1, 2 & 4 (value of binary

; variable 1 makes it equivalent to the GO1101 command)
OUT(VARB1) ; Turn on outputs 1, 2, 4, and 7
VARS1="Enter Velocity" ; Set string variable 1 to the message "Enter Velocity"
V2,(READ1) ; Set the velocity to 2 on axis 1. Read in the velocity for

; axis 2 , output variable string 1 as the prompting message
; 1. Operator sees "ENTER VELOCITY" displayed on the screen.
; 2. Operator enters velocity prefixed by !' (e.g., 1'20).

HOMV2,1,(TW1) ; Set the home velocity to 2 and 1 on axes 1 and 2, respectively.
; Read in the home velocity for axis 3 from thumbwheel set 1
HOMV2,1,(DAT1) ; Set the home velocity to 2 and 1 on axes 1 and 2, respectively.

; Read home velocity for axis 3 from data program 1.

Rule of Thumb

Not all of the commands allow command field substitutions. In
general, commands with a binary command field (<b> in the syntax)
will accept the VARBsubstitution. Commands with a real or integer
command field (<r> or <i> in the syntax) will accept VAR READ
DREADDREADETWor DAT.

Introduction
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Programmable 1/O Bit Patterns

The total number of programmable inputs and outputs, including trigger inputs and auxiliary outputs,

varies from one 6000 Series product to another. Consequently, the bit patterns for the programmable inputs
and outputs also vary by product. For example, for the AT6400 the TRG-A trigger input is represented by
programmable input bit #25, but for the ZETA6104 the TRG-A trigger input is bit #17. Bit numbers are
referenced in commands ligAIT(IN.13=b1) , which means wait until programmable input #13 becomes
active. To ascertain your product's I/O bit patterns, refer to table below. 1/O pin outs, specifications, and
circuit drawings are provided in your produdiistallation Guide

Product Programmable Input Pattern Programmable Output Pattern
AT6200 1 26 1 24
bbbbbbbbbbbbbbbbbbbbbbbbbhb bbbbbbbbbbbbbbbbbbbbbbbb
24 general-purpose J triggers 24 general-purpose outputs J
inputs (TRG-A & TRG-B)
AT6400 1 28 1 24
bbbbbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbb
24 general-purpose J triggers J 24 general-purpose outputs J
inputs (TRG-A - TRG-D)
AT6250 1 27 1 ”7
bbbbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbb
24 general-purpose J triggers 24 general-purpose J auxiliary outputs
inputs (TRG-A - TRG-C) outputs (OUT-A - 0UT-C)
AT6450 1 28 1 28
bbbbbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbb
24 general-purpose J triggers J 24 general-purpose J auxiliary outputs J
inputs (TRG-A - TRG-D) outputs (OUT-A - OUT-D)
610n Series, 1 18 1 9
615n Series bbbbbbbbbbbbbbbbbb bbbbbbbbp
16 general-purposeJ triggers 8 general-purpose outputs
inputs  (TRG-A & TRG-B) auxiliary output (OUT-A)
620n Series, 1 26 1 26
6270 bbbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbhb
24 general-purpose J triggers 24 general-purpose J auxiliary outputs
inputs (TRG-A & TRG-B) outputs (OUT-A & OUT-B)
625n Series 1 27 1 26
bbbbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbb
24 general-purpose J triggers 24 general-purpose J auxiliary outputs
inputs (TRG-A - TRG-C) outputs (OUT-A & OUT-B)
OEM®6200 1 18 1 8
bbbbbbbbbbbbbbbbbb bbbbbbbb
16 general-purposeJ triggers 8 general-purpose outputs
inputs (TRG-A & TRG-B)
OEMG6250 1 18 1 10
bbbbbbbbbbbbbbbbbb bbbbbbbbbb
16 general-pu_rposeJ triggers 8 general-purpose outputs
inputs  (TRG-A & TRG-B) auxiliary outputs (OUT-A & OUT-B)
OEM-AT6400 10

1
bbbbbbbbbb
6 general-purpose inputs

triggers (TRG-A - TRG-D)

1 4
bbbb

4 general-purpose outputs ]
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Programming Error Messages

Depending on the error level setting (set withER&®LVLcommand), when a programming error is
created, the 6000 controller will respond with an error message and/or an error prompt. A list of all
possible error messages is provided in a table below. The default error prompt is a questiej mark (
you can change it with ttERRBADcommand if you wish.

At error level 4 ERRLVL4—the factory default setting) the 6000 controller responds with both the error
message and the error prompt. At error leveiRBRLVL3, the 6000 controller responds with only the error
prompt.

Error Response Possible Cause
ACCESSENIED Program security feature enabled, but program access input (INFNCi-Q ) not
activated

ALREADYDEFINED FORTHUMBWHEELSAttempting to assign an I/O function to an I/O that is already defined as a
thumbwheel I/O

AXESNOTREADY Compiled Profile path compilation error

COMMANROTIMPLEMENTED Command is not applicable to the 6000 Series product

ERROR: MOTION ENDS IN NON-ZERO Compiled Motion: The last GOBUFsegment within a PLOOPPLN loop does not

VELOCITY - AXIS N end at zero velocity, or there is no final GOBURegment placed outside the
loop.

EXCESSIVEPATHRADIUS Contouring path compilation error

DIFFERENCE

FOLMASNOTSPECIFIED No FOLMASor the axis is currently specified. It will occur if FMCNEWFSHFG

or FSHFDcommands are executed and no FOLMAS@ommand was executed,
or FOLMASOwas executed.

INCORRECTAXIS Axis specified is incorrect

INCORRECTDATA Incorrect command syntax.

Following: Velocity (V), acceleration (A) or deceleration (AD) command is zero
(used by FSHFC& FSHFD.

INSUFFICIENT MEMORY Not enough memory for the user program or compiled profile segments. This
may be remedied by reallocating memory (see MEMOR¥ommand description).

INVALID COMMAND Command is invalid because of existing conditions

INVALID CONDITIONSFORCOMMAND System not ready for command (e.g., LN command issued before the L
command).

Following (these conditions can cause an error during Following):

* The FOLMDvalue is too small to achieve the preset distance and still
remain within the FOLRN/FOLRDratio.

* A phase shift cannot be performed:

FSHFD... Error if already shifting or performing other time based move.
FSHFC... Error if currently executing a FSHFDmove, or if currently
executing another FSHFCmove in the opposite direction.

* The FOLEN1lcommand was given while a profile was suspended by a
GOHWHEN

INVALID CONDITIONSFOR Average (Aavg) acceleration or deceleration command (e.g., AA  ADA HOMAA
S_CURVEACCELERATION—FIELD HOMAD/etc.) with a range that violates the equation “2Amax < Aavg < Amax
(Amax is the max. accel or decel command—e.g., A, AD, HOMAHOMADetc.)
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Programming Error Messages

(continued)

Error Response

Possible Cause

INVALID DATA

Data for a command is out of range.
Following (these conditions can cause an error during Following):

¢ The parameter supplied with the command is valid.

FFILT ..... Error if: smooth number is not 0-4

FMCLEN.Error if: master steps > 999999999 or negative
FMCR......Error if: master steps > 999999999 or < -999999999
FOLMD....Error if: master steps > 999999999 or negative
FOLRD....Error if: master steps > 999999999 or negative
FOLRN....Error if: slave steps > 999999999 or negative
FSHFC....Error if: number is not 0-3

FSHFD....Error if: slave steps > 999999999 or < -999999999
GOWHENET ror if: position > 999999999 or < -999999999
WAIT....... Error if: position > 999999999 or < -999999999

« Error if a GOcommand is given in the preset positioning mode (MC@and:

FOLRN= zero
FOLMD= zero, or too small
(see Following chapter in the 6000 Series Programmer's Guide)

INVALID FOLMASSPECIFIED

Following: An illegal master was specified in FOLMASA slave may never use
its own commanded position or feedback source as its master.

INVALID RATIO

Following: Error if the FOLRN:FOLRDratio after scaling is > 127 when a GQis
executed

LABEL ALREADYDEFINED

Defining a program or label with an existing program name or label name

MAXIMUMCOMMANCENGTHEXCEEDED Command exceeds the maximum number of characters

MAXIMUMCOUNTSPERSECOND
EXCEEDED

Velocity value is greater than 1,600,000 counts/sec

MOTIONIN PROGRESS

Attempting to execute a command not allowed during motion (see Restricted
Commands During Motion section in the 6000 Series Programmer's Guide.)

Following: The FOLEN1command was given while that slave was moving in a
non-Following mode.

NESTLEVEL TOODEEP

IFs , REPEATs WHILESs, & GOSUBmested greater than 16 levels

NOMOTIONIN PROGRESS

Attempting to execute a command that requires motion, but motion is not in
progress

NOPATHSEGMENT®EFINED

Compiled Profile compilation error

NOPROGRAMREING DEFINED

ENDcommand issued before a DEFcommand

NOTALLOWEDF SFB@

Changes to tuning commands (SGILIM , SGAF SGAFN SGI, SGIN, SGR SGPN
SGV SGVN SGVF and SGVFN and SMPERare not allowed if SFBdis selected

NOTALLOWEDN PATH

Compiled Profile path compilation error

NOTDEFINING A PATH

Executing a compiled profile or contouring path command while not in a path

NOTVALID DURINGFOLLOWING
MOTION

A GOcommand was given while moving in the Following mode (FOLENY and
while in the preset positioning mode (MC@i

NOTVALID DURINGRAMP

A GOcommand was given while moving in a Following ramp and while in the
continuous positioning mode (MCJ. Following status (FS) bit #3 will be set to 1.
A FOLENcommand was given during one of these conditions:

 During a shift (FSHFCor FSHFD

* During a change in ratio (FOLRN/FOLRD

» During deceleration to a stop

PATHALREADYMOVING

Compiled Profile path compilation error

PATHNOTCOMPILED

Attempting to execute a individual axis profile or a multiple axis contouring path
that has not been compiled
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Programming Error Messages

(continued)

Error Response

Possible Cause

PATHRADIUSTOOSMALL

Contouring path compilation error

PATHRADIUSZERO

Contouring path compilation error

PATHVELOCITY ZERO

Contouring path compilation error

STRINGALREADYDEFINED

A string (program name or label) with the specified name already exists

STRINGIS A COMMAND

Defining a program or label that is a command or a variant of a command

UNDEFINEDLABEL

Command issued to product is not a command or program name

WARNING:POINTERHASWRAPPED
AROUNODJODATAPOINT 1

During the process of writing data (DATTCHl or recalling data (DAT), the pointer
reached the last data element in the program and automatically wrapped
around to the first datum in the program

WARNING:ENABLEINPUT INACTIVE

Servo controllers only: ENBL input is no longer connected to ground (GND)

WARNING:PULSECUTINPUT ACTIVE

Stepper controllers only: P-CUT input is no longer connected to ground (GND)

WARNING:DEFINEDWITHANOTHER
TW/PLC

Duplicate I/O in multiple thumbwheel definitions

Identifying Bad Commands

To facilitate program debugging, the Transfer Command Ef@vDERcommand allows you to transfer
the first command that the controller detects as an error. This is especially useful if you receive an error
message when running or downloading a program, because it catches and remembers the command that

caused the error.

Using Motion Architect:

If you are typing the command in a live Motion Architect terminal emulator session, the controller will detect
the bad command and responds with an error message, followedERRBaDerror prompt ). If the bad
command was detected on download, the bad command is reported automatically (see example below).

NOTE: If you are not using Motion Architect, you'll have to type inT@MDERommand at the error
prompt to display the bad command.

Once a command error has occurred, the command and its fields are stored and system status bit #11
(reported in th@SSF, TSS andSS commands) is set th The status bit remains set until fl@MDER

command is issued.

Example Error Scenario:

1. In Motion Architect's program editor, create and save a program with a programming error:

DEL badprg
DEF badprg
MA11
A25,40
AD11,26
V5,8
VAR1=0
GO11
IF(VAR1<)16
VAR1=VAR1+1
NIF

END

; Set velocity

; Delete a program before defining and downloading
; Begin definition of program called badprg
; Select the absolute preset positioning mode
: Set acceleration
; Set deceleration

; Set variable #1 equal to zero
: Initiate move on both axes
; MISTYPED IF STATEMENT - should be typed as "IF(VAR1<16)"
; If variable #1 is less than 16, increment the counter by 1
; End IF statement
; End programming of program called badprg

2. Using Motion Architect's terminal emulator, download the program to the 6000 Series product. Notice
that an error response identifies the bad command asli@@RRECT DATA item and displays it:

> *NO ERRORS
*INCORRECT DATA
> *|F(VAR1<)16

>

Introduction 9






[ ! ] Immediate Command Identifier

Type Operator  (Other) Product Rev
Syntax l<command> AT6n00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also COMEXC 625n 1.0

6270 1.0

The Immediate Command Identifier)(changes a buffered command into an immediate command. All
immediate commands are processed immediately, even before previously entered buffered commands.

All 6000 Series commands are buffered.

The commands that use thédentifier are identified in theyntax portion of the command description.

NOTE
A command with the ! prefix cannot be stored in a program.

[ @ ] Global Command Identifier

Type Operator (Other) Product Rev
Syntax @<command><field1> AT6N00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 10
See Also INDAX 625n 1.0

6270 1.0

The Global Command Identifie@ is used to set the value of all fields to the value entered only in the first
field. For example@Ailassigns the value 1 to all axes. All commands with multiple fields are able to use
the Global Command Identifier. If you have any doubts about which commands can @sgiteol,

refer to theSyntax portion of the command description.

; Begin Comment

Type Operator  (Other) Product Rev
Syntax ;<this is a comment> AT6Nn00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 10
See Also None 625n 1.0

6270 1.0

The Begin Comment § command is used to comment application programs. The comment begins with a
semicolon {) and is terminated by a command delimiter. The comment is not stored in a program. An
example of using the comment delimiter is as follows:

DEFpick ; Begin definition of program pick<cr>
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$ Label Declaration

Type Operator (Other) Product Rev
Syntax <I>$<t> AT6n00 1.0
Units t =text name AT6Nn50 1.0
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also DEF, DEL, END, GOSUB,GOTO,JUMP, RUN, TLABEL 625n 1.0

6270 1.0

The Label Declaratior] command defines the current location as the label specified. A label consists of 6

or fewer alpha-numeric characters and must start with an alpha-character, not a number. Labels can only be
defined within a program or subroutine. TB®@TOGOSUBIr JUMPcommands can be used to branch to a

label. TheRUNcommand can also be used to start executing statements at a label. The label cannot be
deleted by ®EL command. However, when the program that contains the label is deleted, all labels
contained within the program will be deleted.

Maximum number of labels possible: All stand-alone products........ 600
ATON00......coiiiiiiieeeeeeeees 250
ATON00-M ..o 6000
ATON50 ..., 100
ATON50-M ..., 600
A label declaration cannot consist of any of the following characters:
!l_l#|$l%l\l&l*l(l)l+|-l{|}l\l|l"l:l;l' l<|>11|' 1?1/1:
NOTE: A label cannot have the same name as a 6000 Series command. For ekampi$A123 are
illegal labels.
Example
DEF pick ; Begin definition of program called pick
G0O1100 ; Initiate motion on axes 1 and 2
IF(VAR1=5) : If variable 1 = 5 then do commands between IF and ELSE,
; otherwise commands between ELSE and NIF
GOTO pickl ; Goto label pickl
ELSE ; Else part of IF command
GOTO pick2 ; Goto label pick2
NIF ; End IF command
$pickl ; Label declaration for pickl
GO0011 ; Initiate motion on axes 3 and 4
BREAK ; Break out of current subroutine or program
$pick2 ; Label declaration for pick2
GO01001 : Initiate motion on axes 1 and 4
END ; End program definition
RUN pick ; Execute program named pick
[ # ] Step Through a Program
Type Operator (Other) Product Rev
Syntax <> AT6n00 1.0
Units i =number of commandsto execute from the buffer AT6N50 1.0
Range i =1- 200 610n 4.0
Default 1 615n 1.0
Response n/a 620n 1.0
See Also DEF, HELP, STEP, TRACE, TRANS 625n 1.0

6270 1.0

This command controls the execution of a program or sequence when the single step mode is enabled
(STEPIJ). Each time you enter thg<i> command followed by a delimitér,commands in the sequence
buffer will be executed. A followed by a delimiter will cause one command to be executed.

Single step mode can be advantageous when trying to debug a program.
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Example:

DEF tst ; Begin definition of program named tst
@V1i ; Set velocity to 1 unit/sec on all axes
@A10 ; Set acceleration to 10 units/sec/sec on all axes
D1,2,3,4 ; Set distance to 1 unit on axis 1, 2 units on axis 2,
; 3 units on axis 3, and 4 units on axis 4
GO1101 ; Initiate motion on axes 1, 2, and 4
OUT11X1 ; Turn on programmable outputs 1, 2, and 4, leave 3 unchanged
END ; End program definition
STEP1 ; Enable single step mode
RUN tst ; Execute program named tst

NOTE: After entering the commarRUNNo action will occur because single step mode has been enabled.
Single step operation is as follows:

1#2 ; First 2 commands in the program tst are executed,
; commands to be executed are @V1 and @A10.
I# ; Execute 1 command from program; command to execute is D1,2,3,4
1#1 ; Execute 1 command from program; command to be executed is GO1101
1#2 ; Execute 2 commands from program; commands to be executed are

; OUT11X1 and END

Enter Interactive Data

Type Operator  (Other) Product Rev
Syntax '<snumeric  data> AT6n00 1.0
Units Numeric data is command-dependent AT6Nn50 1.0
Range Numeric data is command-dependent 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ READ], VARS 625n 1.0

6270 1.0

To enter data interactively, two operations must occur. First, numeric information must be requested.
Requesting the numeric information is accomplished with/#iRx=READycommand. The specifies the
numeric variable to place the data into, andytlspecifies the string variable to transmit before the data is
entered. Numeric information can also be requested by placimEtkiecommand in place of a command
argument (e.gA(READ1),12.52,(READ2),5.62 ). After the data has been requested, a numeric
response must be provided. The numeric response must be preceded by the interactive datd'specifier (
and followed by a delimiter (<cr> or <If>).

Command processing will pause while waiting for data.

Example:
VARS1="Enter the count > " ; Set string variable 1 equal to the message
VAR5=READ1 ; Transmit string variable 1, and wait for numeric data in the
; form of I'<data>. Once numeric data has been received, place
; itin numeric variable 5
1'65.12 : Variable 5 will receive the value 65.12
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[ . ] Bit Select

Type Operator  (Other) Product Rev
Syptax _<c0mmand>.i AT6n00 1.0
Units i =bit number AT6Nn50 1.0
Range Command-dependent 610n 4.0
Default None 615n 1.0
Response n/a 620n 1.0
See Also [ AS], [ ER], ERROR,[ IN ], INEN, INLVL, [ INO], INTHW, LHLVL, 625n 1.0

[ LIM], [ MOV, ONIN, ONUS,OUT,OUTEN,OUTLVL, POUT,[ SS], TAS, 6270 1.0

TER, TIN, TINO, TINT, TLIM,TOUT, TSS, TUS, [ US]

The Bit Select.() command specifies which bit of an assignment command or a transfer command to
select. The primary purpose of this command is to let the user specify a specific bit, instead of a bit string.

When using the bit operator in a comparison, the bit operaist always come to the left of the
comparison. For example, the commardAS.12=b1) is legal, bulF(b1=1AS.12) is illegal.

Example:

VARB2=ER.12 ; Error status bit 12 assigned to binary variable 2

VARB2 ; Response (if bit 12 is set to 1):

7 *VARB2=X XXX XXXX XXX L XXXX XXX X XXX XXXX_XXXX

OUT.5-1 ; Turn output bit #5 on

["] Begin and End String

Type Operator (Other) Product Rev

Syntax "<message>" (see below for possibilities) AT6n00 1.0

Units n/a AT6NS0 1.0

Range n/a 610n 4.0

Default n/a 615n 1.0

Response n/a 620n 1.0

See Also DWRITE, VARS, WRITE, WRVARS 625n 1.0
6270 1.0

There are three commands that deal with string variables, or messages. The first of these commands is the
VARScommand. This command sets a string variable equal to a specific messagyaRS 4= 'Enter

part count" ). The message must be placed in quotes for it to be recognized. The same can be said for the
WRITEandDWRITEcommands. Their messages must also be placed in quote®/fdTE; Today is the

first day of the rest of your life" ).

Syntax possibilities: VARSn="<message>" wheren equals the string variable number
WRITE"<message>"
DWRITE"<message>"

There are three ASCII characters that cannot be used within the qudtear(d; ). These characters can
be specified in the string by using the backslash charagter ¢ombination with the ASCII decimal value
for the character. For example, if you wanted to display the messaty\SKWHY"in quotes, you would
use the following syntax¥RITE"\34WHY ASKWHY\34".

An ASCII table is provided in Appendix C. Common characters and their ASCII equivalent value:

Character Description ASCII Decimal Value
<If> Line Feed 10
<cr> Carriage Return 13
Quote 34
Colon 58
; Semi-colon 59
\ Backslash 92 (cannot be used with DWRITH
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[ \ ] ASCII Character Designator

Type Operator  (Other) Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also VARS, WRITE, WRVARS 625n 1.0

6270 1.0

The ASCII Character Designatar)(operator is used to place a character in a string that is normally not
represented by a keyboard character. Thegperator can be used within tiaRSor theWRITE
commands. The syntax for the) operator is as follows:

WRITE"<i>" Where<i> is the ASCII decimal equivalent of the character to be placed in the string.
VARS1="\<i>" Where<i> is the ASCII decimal equivalent of the character to be placed in the string.

There are three ASCII characters that cannot be used within the quotear(d" ). These characters must
be specified in the string by using the backslash charagter ¢ombination with the ASCII decimal value
for the character.

An ASCII table is provided in Appendix C. Common characters and their ASCII equivalent value:

Character Description ASCII Decimal Value
<If> Line Feed 10
<cr> Carriage Return 13
Quote 34
Colon 58
; Semi-colon 59
\ Backslash 92

Example:
WRITE"cd\92AT6400\13\10"  ;Displays: cd\AT6400<cr><If>

[ = ] Assignment or Equivalence
Type Operator (Mathematical or Relational) Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ >, [>=1 [<], [ <=1 [ <=1 [ AND], IF, [ OR], UNTIL, VAR, 625n 1.0
VARB, VARS, WAIT, WHILE 6270 1.0

The assignment or equivalence operatdlig used to either assign a value to a variable, or compare two
values and/or variables. The) (operator is limited to 1 assignment operation per line. It is acceptable to
stateVAR1=25, but it is unacceptable to stataR1=25=VAR2

More than 1 equivalence operator can be used in a command; however, the total number of relational
operators used in a line is limited by the command length limitation (80 characters), not the number of
relational operators (e.g., the commam@AR1=1 ANDVAR2=4ANDVAR3=4) is a legal command).

When €) is used as an assignment operator, it can be used with these comm&daRB VARS When
(=) is used as an equivalence operator, it can be used with these conmand$LE UNTIL, WAIT.
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[>] Greater Than

Type Operator (Relational) Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=], [>=) [ <] [<=], [ =1 [ AND], IF, [ OR], UNTIL, WAIT, 625n 1.0

WHILE 6270 1.0

The greater tharrf operator is used to compare two values. If the value on the left of the operator is
greater than the value on the right of the operator, then the expresERIdESIf the value on the left is
less than or equal to the value on the right of the operator, then the expreBgibBEsThe greater than
operator ¥) can only be used to compare two values.

More than onex) operator can be used within a single command; however, the total command length is
limited to 80 characters.

The &) operator can be used in conjunction withihgWHILE, UNTIL, andWAIT commands.

Examples of valid commands dRVAR1>1) andWHILE(VAR1>1 ANDVAR2>3). An example of an
invalid command i$F(5>VAR1>1) .

[>=] Greater Than or Equal
Type Operator  (Relational) Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ =1, [>] [ <) [<=], [ <1 [ AND], IF, [ OR], UNTIL, WAIT, 625n 1.0
WHILE 6270 1.0

The greater than or equak() operator is used to compare two values. If the value on the left of the
operator is greater than or equal to the value on the right of the operator, then the expréR&idn Iis
the value on the left is less than the value on the right of the operator, then the exprégdi®tighe
greater than or equal operater) can only be used to compare two values.

More than one>=) operator can be used within a single command; however, the total command length is
limited to 80 characters.

The ¢=) operator can be used in conjunction with ltheWHILE, UNTIL, andWAIT commands.

Examples of valid commands dRVAR1>=1) andWHILE(VAR1>=1 ANDVAR2>=3). An example of an
invalid command i$F(5>VAR1>=1) .

[<] Less Than
Type Operator  (Relational) Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also =], [ >], [ >=], [ <=], [ <] [ AND], IF, [ OR], UNTIL, WAIT, 625n 1.0
WHILE 6270 1.0

The less than<] operator is used to compare two values. If the value on the left of the operator is less than
the value on the right of the operator, then the expressiiRUKE If the value on the left is greater than or
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equal to the value on the right of the operator, then the expres§idhSE The less than operater)(can
only be used to compare two values.

More than one<) operator can be used within a single command; however, the total command length is
limited to 80 characters.

The ) operator can be used in conjunction withifh@gWHILE, UNTIL, andWAIT commands.

Examples of valid commands dRVAR1<1) andWHILE(VAR1<1 ANDVAR2<3). An example of an
invalid command i$F(1<VAR1<54)

[<=] Less Than or Equal
Type Operator  (Relational) Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also =], [>] [ <1, [ >=1, [ <=1, [ AND], IF, [ OR], UNTIL, WAIT, 625n 1.0
WHILE 6270 1.0

The less than or equal<) operator is used to compare two values. If the value on the left of the operator is
less than or equal to the value on the right of the operator, then the expressititisf the value on the

left is greater than the value on the right of the operator, then the expre$stuBiE The less than or

equal operator<E) can only be used to compare two values.

More than one<=) operator can be used within a single command; however, the total command length is
limited to 80 characters.

The =) operator can be used in conjunction with ltheWHILE, UNTIL, andWAIT commands.

Examples of valid commands dRVAR1<=1) andWHILE(VAR1<=1 ANDVAR2<=3). An example of an
invalid command i$F(1<VAR1<=54)

[<>] Not Equal

Type Operator (Relational) Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ =], [>=1 [ <1 [ <=1 [ AND], IF, [ OR], UNTIL, WAIT, WHILE 625n 1.0

6270 1.0

The not equal<>) operator is used to compare two values. If the value on the left of the operator is not
equal to the value on the right of the operator, then the expres3iBUE If the value on the left is equal
to the value on the right of the operator, then the expressiokLISE The not equal operatotx) can

only be used to compare two values.

More than one<>) operator can be used within a single command; however, the total command length is
limited to 80 characters.

The >) operator can be used in conjunction with ltheWHILE, UNTIL, andWAIT commands.

Examples of valid commands dRVAR1<>1) andWHILE(VAR1<>1 ANDVAR2<=3). An example of an
invalid command i$F(1<VAR1<>54)
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[ ( ) ] Operation Priority Level

Type Operator  (Mathematical) Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1, [-1 [*1 [/]1 [ SQRT, VAR 625n 1.0

6270 1.0

The Operation Priority Level operators determines which operation to do first in a mathematical expression.
For example, if you want to add 5 to 6 times 3, you can speal1=6*3+5 or VAR1=5+ (6*3)

More than one set of parentheses can be used in a mathematical expression; however, they cannot be
nested (e.gVAR1=(VAR2* 3) * (3 + VAR4) ).

[ +] Addition

Type Operator (Mathematical) Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1L TO ) [-1 [*) [/] [ SQRT], VAR, VARB 625n 1.0

6270 1.0

The addition €) operator adds the value to the left of the operator with the value to the right of the
operator. The addition operator can only be used in conjunction wittAkendvARBcommands.

The total command length must be less than 80 characters. The order of precddértoeright. The
Operation Priority Level () ) operators can be used; however, they cannot be nested.

Examples of valid command®AR1=1+2+3+4+5+6+7+8+9
VAR2=VAR1+1+(5*3)
VARB1=b1101 + b11001

[—] Subtraction

Type Operator (Mathematical) Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1L TO ) [+ [*) [/1] [ SQRT], VAR, VARB 625n 1.0

6270 1.0

The subtraction-() operator subtracts the value to the right of the operator from the value to the left of the
operator. The subtraction operator can only be used in conjunction withRsndVARBcommands.

The total command length must be less than 80 characters. The order of precddértoeright. The
Operation Priority Level () ) operators can be used; however, they cannot be nested.

Examples of valid command\$AR1=1-2-3-4-5-6-7-8-9

VAR2=VAR1-1+(5*3)
VARB1=b111101 - b11001
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[ * ] Multiplication

Type Operator (Mathematical) Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1L, TO) [+ [-1 [/] [ SQRT], VAR, VARB 625n 1.0

6270 1.0

The multiplication {) operator multiplies the value to the right of the operator with the value to the left of
the operator. The multiplication operator can only be used in conjunction witARendvVARBcommands.

The total command length must be less than 80 characters. The order of precddértoeright. The
Operation Priority Level () ) operators can be used; however, they cannot be nested.
Examples of valid command¥AR1=1*2*3*4*5*6*7*8*9

VAR2=VAR1-1+(5*3)
VARB1=b111101 * b11001

[ / ] Division

Type Operator (Mathematical) Product Rev
Syntax See Below AT6Nn00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1, 101 [+1L [-1 [*1] [ SQRT, VAR, VARB 625n 1.0

6270 1.0

The division () operator divides the value to the left of the operator by the value on the right of the
operator. The result of the division is specified to five decimal places. The division operator can only be
used in conjunction with theARandvVARBcommands.

The total command length must be less than 80 characters. The order of precddértoeright. The
Operation Priority Level () ) operators can be used; however, they cannot be nested.
Examples of valid command¥.AR1=1/2/3/4/5/6/7/8/9

VAR2=VAR1-1/(5*3)

VARB1=b111101/ b11001

DIVISION BY ZERO IS NOT ALLOWED.
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[ &] Boolean And

Type Operator  (Bitwise) Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1L [1IL [~1 [~] [<<lLl >>] VAR,VARB 625n 1.0

6270 1.0

The Boolean Andg&) operator performs a logical AND on the two values to the left and right of the
operator when used with tRcommand. The Boolean And)(performs a bitwise AND on the two
values to the left and right of the operator when used witkrARBcommand.

For a logical AND (usinyAR), the possible combinations are as follows:

positive numbeg positive number =1
positive numbeg zero or a negative number =0
zero or negative numb@rpositive number =0
zero or negative numb@&rzero or negative number =0
Example: VAR1=5&-1

Result: VAR1=0

For a bitwise AND (using¢ ARB, the value on the left side of tReperator has each of its bits ANDed
with the corresponding bit of the value on the right side of the operator. Each bit comparison will be
composed of 9 possible combinations:

1&1=1 1&X=X
1&0=0 X&1=X
0&1=0 0&X=0
0&0=0 X&0=0
X&X=X

Example: VARB1=b0000 1000 & b1000 1011 1
Response tYARB1is *VARB1=0000_1000_XXXX_XXXX_XXXX_XXXX_XXXX_XXXX

Example: VARB1=h32FD& h23
Response tWARB1is *VARB1=0100_0100_0000_0000_0000_0000_0000_0000
Example: VARB1=h23&b1101
Response tWARBL1is *VARB1=0100_XX00_0000_0000_0000_0000_0000_0000

The total command length must be less than 80 characters. The order of precddértoeright. The
Operation Priority Level () ) operators can be used; however, they cannot be nested.

[ | ] Boolean Inclusive Or

Type Operator  (Bitwise) Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6Nn50 10
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1 [ &)L [~1 [~ [<<1] [>>] VAR, VARB 625n 1.0

6270 1.0

The Boolean Inclusive Of { operator performs a logical OR on the two values to the left and right of the
operator when used with tdRcommand. The Boolean Inclusive Q) performs a bitwise OR on the
two values to the left and right of the operator when used witiARBcommand.

For a logical OR (usingAR), the possible combinations are as follows:
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positive numbef positive number =1
positive numbef zero or a negative number =1
zero or negative numberpositive number =1
zero or negative numberzero or negative number =0

Example: VAR1=5| -1
Result: VAR1=1

For a bitwise OR (usingARB, the value on the left side of theoperator has each of its bidRedwith
the corresponding bit of the value on the right side of the operator. Each bit comparison will be composed
of 9 possible combinations:

[N
[N

XOOR
XOR O
TR TR T
XOR R,
XO Xk
O Xk X
TR
XX

Example: VARB1=b100101X1 XX11| b1000 1011 10
Response tYARBLiS *VARB1=1001_1111 1X11 XXXX_XXXX_XXXX_XXXX_XXXX

Example: VARB1=h1234| hFAD31
Response tYARB1is *VARB1=1111 0101 1111 1110 _1000_0000_0000_0000

Example: VARB1=h23| b1101 001X 001X 1X11
Response tYARBLiS *VARB1=1101_111X_001X_1X11 XXXX_XXXX_XXXX_XXXX

The total command length must be less than 80 characters. The order of precddértoeright. The
Operation Priority Level () ) operators can be used; however, they cannot be nested.

[ A ] Boolean Exclusive Or

Type Operator  (Bitwise) Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6Nn50 10
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ =1, [ &L [ ~1 [11 [<<1 [>>1] VAR, VARB 625n 1.0

6270 1.0

The Boolean Exclusive Of) operator performs a logical exclusive OR on the two values to the left and
right of the operator when used with theRcommand. The Boolean Exclusive O} performs a bitwise
exclusive OR on the two values to the left and right of the operator when used witRigommand.

For a logical exclusive OR (usingpR), the possible combinations are as follows:

positive numbef positive number =0
positive numbef zero or a negative number b=
zero or negative numberpositive number =1

zero or negative numberzero or negative number 9

Example: VAR1=5" -1
Result: VAR1=1

Continued on next page:
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For a bitwise exclusive OR (usiMARB, the value on the left side of theoperator has each of its bits
exclusiveORedwith the corresponding bit of the value on the right side of the operator. Each bit
comparison will be composed of 9 possible combinations:

171=0 1rX=X
170=1 Xr1=X
or1=1 0r X=X
0r0=0 Xr0=X
XA X=X

Example: VARB1=b0000 1111 XXX1" b10XX 10XX 10XX
Response tYARBLiS *VARBL=10XX_0LXX_XXXX_XXXX_XXXX_XXXX_XXXX_XXXX

Example: VARB1=h32FD" h6A
Response tWARB1is *VARB1=1010_0001_1111_1011_0000_0000_0000_0000

Example: VARB1=h7FFF” b1101 1111 0000 1101
Response tYARBL1is *VARB1=0011_0000_1111 0010_XXXX_XXXX_XXXX_XXXX

The total command length must be less than 80 characters. The order of precddértoeright. The
Operation Priority Level () ) operators can be used; however, they cannot be nested.

[~0] Boolean Not

Type Operator  (Bitwise) Product Rev
Syntax See Below AT6n00 1.0s
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1, [ &L [~ [11 [<<] [>>] VAR, VARB 625n 1.0

6270 1.0

The Boolean Not~) operator performs a logical NOT on the value immediately to its right when used with
thevVARcommand. The Boolean NO¥F)(performs a bitwise NOT on the value immediately to its right
when used with thgARBcommand. Parenthese§ () are required.

For a logical NOT (usingAR), the possible combinations are as follows:
~ ( positive number = 0
~ (zero or a negative number 1

Example: VAR1=~(5) ; Result:VAR1=0
Example: VAR1=~(-1) ; Result:vAR1=1

For a bitwise NOT (usingARB, each bit ilNOTed

Example: VARB1=~(b0000 1000 1XX1)
Response tYARBLiS *VARB1=1111_0111_0XX0_XXXX_XXXX_XXXX_XXXX_XXXX

Example: VARB1=~(h32FD)
Response tWARB1is *VARB1=0011_1011_0000_0100 1111 1111 1111 1111

The total command length must be less than 80 characters. The order of precddértoeright .

The Boolean Not~) operator also has one additional use. It can be used to change the sign of the distance
(D) command. (e.g., if the distance has the vaiDe25000,+25000,+12000,-123000 ).

By issuingD~,~,~,~ the new values for distance would*4pe25000,-25000,-12000,+123000
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[ <<] Shift from R to L (Bit 32 to Bit 1)

Type Operator  (Bitwise Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [=1, [ &)L [~) [1) [~1 [>>] VAR,VARB 625n 1.0

6270 1.0

The Shift R to L ¢<) operator shifts a binary value from right to left (reducing its value) the number of bits
specified. Zeros are shifted into the most significant bit locations. The number of bits to shift by is
specified with the value immediately to the right of the) (operator, 32 maximum. The number of places

to shift must be specified in either binary or hexadecimal formhe bits in the binary variable are

displayed from 1 to 32, left to right, and shifting from right to left causes bits to be shifted from)32 to 1.

Example: VARB1=b0000 1000 1XX1 << b01
Response tYARBLis *VARB1=0010_001X_X1XX_XXXX_XXXX_XXXX_XXX_XX00

Example: VARB1=b11110000 1111 << b001
Response tYARBLiS *VARB1=0000_1111_ XXXX_XXXX_XXXX_XXXX_XXXX_0000

Example: VARB1=h0000 E3 << hA
Response tWARB1is *VARB1=0000_0001_1111_0000_0000_0000_0000_0000

The total command length must be less than 80 characters. The order of precddértoeright .

[>>] Shift from L to R (Bit 1 to Bit 32)

Type Operator  (Bitwise) Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ =1, [ &L [~ [1) [~1 [<<] VAR,VARB 625n 1.0

6270 1.0

The Shift L to R #>) operator shifts a binary value from left to right (increasing its value) the number of
bits specified. Zeros are shifted into the least significant bit locations. The number of bits to shift by is
specified with the value immediately to the right of the) (operator, 32 maximum. The number of places
to shift must be specified in either binary or hexadecimal formhe bits in the binary variable are
displayed from 1 to 32, left to right, and shifting from left to right causes bits to be shifted from)1 to 32.

Example: VARB1=b0000 1000 1XX1 >> b01
Response tYARB1is *VARB1=0000_0010_001X_X1XX_XXXX_XXXX_XXXX_XXXX

Example: VARB1=b11110000 1111 >> b001
Response t¥ARB1is *VARB1=0000_1111_ 0000 1111 XXXX_XXXX_XXXX_XXXX

Example: VARB1=h45FA2 >> h4
Response t¥ARBL1is *VARB1=0000_0010_1010_1111_0101_0100_0000_0000

The total command length must be less than 80 characters. The order of precddértoeright .
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[ Send Response to Both COM Ports

Type Communication Interface Product Rev
Syntax <!> [ <command><field1> AT6N00 n/a
Units n/a AT6n50 n/a
Range n/a 610n 4.0
Default n/a 615n 4.1
Response n/a 620n 4.1
See Also PORT, ], ECHO, EOL, EOT, BOT 625n 41

6270 4.1

The Send Response to All Porfs | command is used to send the response from the command which
follows it to all serial ports. If a syntax error occurs an error message will be sent to both COM ports.

NOTE: If COM1 and COM2 are not clearly labeled on your product, COM1 is the RS-232 connector (or
Rx, Tx, GND terminals on the AUX connector); COM2 is the RP240 connector.

Example

[TER ;Transfer TER Status to both serial ports

] Send Response to Alternate COM Port

Type Communication Interface Product Rev
Syr_1tax <I>[ <command><field1> AT6n00 n/a
Units n/a AT6N50 n/a
Range n/a 610n 4.0
Default n/a 615n 4.1
Response n/a 620n 41
See Also PORT, [, ECHO, EOL, EOT, BOT 625n 4.1

6270 4.1

The Send Response to Alternate Pgrt)(command is used to send the response from the command which
follows it to the alternate port from the one selected. If a report back is requested from port COM1, the
response will be sent out port COM2, and vice-versa. If a command is in a stored program, the report will
be sent out the alternate port from the one selected BBAQRIcommand. If a syntax error occurs an error
message will be sent to the alternate port from the one selected.

NOTE: If COM1 and COM2 are not clearly labeled on your product, COM1 is the RS-232 connector (or
Rx, Tx, GND terminals on the AUX connector); COM2 is the RP240 connector.

Example

PORT1 ; Select COM1

TER ; Transfer TER Status to port COM1
JTAS ; Transfer TAS Status to port COM2
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A Acceleration

Type Motion Product
Syntax <I><@><a>A<r>,<r>,<r>,<r> AT6n00
Units r = units/sec/sec AT6n50
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n
Default 10.0000 615n
Response A:  *A10.0000,10.0000,10.0000,10.0000 620n
1A:  *A10.0000 625n
See Also [ A]l, AA, AD, ADA, DRES, ERES, GO, MC, SCALE, SCLA, TSTAT 6270

Rev

1.0
1.0
4.0
1.0
1.0
1.0
1.0

The Acceleration) command specifies the acceleration rate to be used upon executing the Bt go (

command.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8@ALEY, the acceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resolldREY value to
obtain an acceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to motor steps/sec/sec.

Servos:

If scaling is not enabledSCALEY, the acceleration value is entered in encoder or resolver

revs/sec/set. DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRES

value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The acceleration remains set until you change it with a subsequent acceleration command. Accelerations
outside the valid range are flagged as an error, with a medsage|D DATA-FIELD x, where x is the
field number. When an invalid acceleration is entered the previous acceleration value is retained.

If the DecelerationAD) command has not been entered, the accelerajaro(nmand will set the
deceleration rate. Once the deceleratill) command has been entered, the acceleratiocofnmand no
longer affects deceleration.

ON-THE-FLY CHANGES : You can change acceleration the fly(while motion is in progress) in two
ways. One way is to send an immediate acceleration comraahtbllowed by an immediate go

command !GO). The other way is to enable the continuous command execution @OMEKCLand

execute a buffered acceleration comma¥ddgllowed by a buffered go commandq.

Example:

MAO000

MCO0000

SCALE1
SCLA25000,25000,1,1
SCLV25000,25000,1,1
@SCLD1

Al10,12,1,2

V11,12
D100000,1000,10,100

GO01100

; Incremental index mode for all axes
: Preset index mode for all axes
; Enable scaling
; Set the acceleration scaling factor for axes 1 & 2 to
; 25000 steps/unit, axes 3 & 4 to 1 step/unit
; Set the velocity scaling factor for axes 1 & 2 to
; 25000 steps/unit, axes 3 & 4 to 1 step/unit
; Set the distance scaling factor for all axes to
; 1 step/unit
; Set the acceleration to 10, 12, 1, & 2 units/sec/sec
;foraxes 1,2,3&4
; Set the velocity to 1, 1, 1, & 2 units/sec for
;axes 1, 2, 3 & 4, respectively
: Set the distance to 100000, 1000, 10, & 100 units for
;axes 1,2,3&4
: Initiate motion on axes 1 and 2, 3 and 4 do not move
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[A]

Type
Syntax
Units
Range
Default
Response

See Also

Acceleration Assignment

Assignment or Comparison Product Rev
See below AT6n00 1.0
units/sec/sec AT6N50 1.0
0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
n/a 615n 1.0
n/a 620n 1.0
A, AA, AD, ADA, DRES, ERES, GO, SCALE, SCLA 625n 1.0

6270 1.0

The acceleration assignment command is used to compare the programmed acceleration value to another
value or variable, or to assign the current programmed acceleration to a variable.

Syntax:

Steppers:

Servos:

Example:

VARn=aA wheren is the variable number, aads the axis number, ¢§&] can be used in an
expression such aB8(1A<250@d) . When assigning the acceleration value to a variable, an

axis specifier must always precede the assignm¢mfmmand or it defaults to axis 1 (e.g.,
VAR1=1A). When making a comparison to the programmed acceleration, an axis specifier must
also be used (e.gR(1A<203@@)). The @) value used in any comparison, or in any

assignment statement is the programmgd/élue.

The acceleration value is always in reference to motor steps, not encoder steps, regardless of
theENCcommand setting. If scaling is not enabl8GALEQ, the acceleration value represents
motor revs/sec/sec; this value is internally multiplied by the drive resollRBEY value to

obtain an acceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the acceleration value is internally multiplied by the acceleration
scaling factor $CLA) to convert user units/sec/sec to motor steps/sec/sec.

If scaling is not enabledSCALE®, the acceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRESY

value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

IF(2A<25000) ; If the acceleration on axis 2 is less than 25000 units/sec/sec,

VAR1=2A*2

A(VAR1)
NIF

; then do the statements between the IF and NIF
: Variable 1 = acceleration of axis 2 times 2

; Set the acceleration on axis 2 to the value of variable 1
: End the IF statement
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AA Average Acceleration

Type Motion (S-Curve) Product Rev
Syntax <I><@><a>AA<r>,<r>,<r><r> AT6N00 nla
Units r = units/sec/sec AT6Nn50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (trapezoidal profiling is default, where AAtracks A) 615n 1.0
Response AA: *AA10.0000,10.0000,10.0000,10.0000 620N n/a
1AA:  *1AA10.0000

625n 1.0

See Also A, AD, ADA, SCALE, SCLA 6270 1.0

The Average Acceleratio®f) command allows you to specify the average acceleration for an S-curve
motion profile. S-curve profiling provides smoother motion control by reducing the rate of change in
acceleration and deceleration; this accel/decel rate of change is kniaxk as

Trapezoidal S-Curve
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The values for the maximum accg) @nd average accedf) commands determine the characteristics of
the S-curve. To smooth the acceleration ramp, you must endgr@mmand value that satisfies this
equation:1/2 A< AA< A. The following conditions are possible:

Acceleration Setting Profiling Condition

AA>1/2 A, but AA<A S-curve profile with a variable period of constant acceleration

AA=1/2 A Pure S-curve (no period of constant acceleration—smoothest motion)

AA=A Trapezoidal profile (but can be changed to an S-curve by specifying a new AAvalue less than A)
AA<1/2 A; or AA> A When you issue the GOcommand, the move will not be executed and an error message,

*INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

AA= zero S-curve profiling is disabled. Trapezoidal profiling is enabled. AAtracks A, & ADAtracks AD.
(Track means the command's value will match the other command's value and will continue to
match whatever the other command's value is set to.)

No AAvalue ever entered  Profile will default to trapezoidal. AAtracks A.

While programming S-curves, if you never change the maximum or average decela@toADA
commandsADAwWill track AA However, once you chang®, ADAwill no longer track changes AA

NOTE |

Once you enter an AA value that is # zero and # A, S-curve profiling is enabled only for
standard moves (e.g., not for contouring, which requires the PADAand/or PAA
commands). All subsequent standard moves for that axis must comply with this
equation: 1/2 A< AA<A.

Increasing théA value above the pure S-curve leveAE 1/2A), the time required to reach the target
velocity and the target distance is decreased. However, increasalgo increases jerk.

The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):
Velocity

or Time = 2 [ODistance
Aavg Aavg

Scaling affects the average acceleratiady the same as it does for the maximum acceleratipn (

Time =
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*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6dQbe
Series Programmer's Guide

ON-THE-FLY CHANGES : You can change acceleration the fly(while motion is in progress) in two
ways. One way is to send an immediate acceleration comrmengféllowed by an immediate go
command GO). The other way is to enable the continuous command execution @OMEKCland
execute a buffered acceleration commaxg) followed by a buffered go commandq.

In the example below, axis 1 executes a pure S-curve and takes 1 second to reach a velocity of 5 rps; axis 2
executes a trapezoidal profile and takes 0.5 seconds to reach a velocity of 5 rps.

Example:
SCALEO ; Disable scaling
@MAO ; Select incremental positioning mode
@D40000 ; Set distances to 40,000 positive-direction steps
A10,10 ; Set max. accel to 10 rev/sec/sec (axes 1 and 2)
AA5,10 ; Set avg. accel to 5 rev/sec/sec on axis 1,
;and 10 rev/sec/sec on axis 2
AD10,10 ; Set max. decel to 10 rev/sec/sec (axes 1 and 2)
ADA5,10 ; Set avg. decel to 5 rev/sec/sec on axis 1,
; and 10 rev/sec/sec on axis 2

V5,5 ; Set velocity to 5 rps on axes 1 and 2
GO11 ; Execute motion on axes 1 and 2
AD Deceleration
Type Motion Product Rev
Syntax <I><@><a>AD<r>,<r>,<r><r> AT6n00 1.0
Units r = units/sec/sec AT6n50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
Default 10.0000 (AD tracks A) 615n 1.0
Response  AD:  *AD10.0000,10.0000,10.0000,10.0000 620N 10

1AD: *AD10.0000 625n 10
See Also [ A]l, A, AA, ADA, DRES, ERES, GO, MC, SCALE, SCLA, TSTAT 6270 1.0

The Deceleratio®D) command specifies the deceleration rate to be used upon executing the 1@t go (
command.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8GALEY, the deceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resollRBY value to
obtain an deceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to motor steps/sec/sec .

Servos:  If scaling is not enabledSCALEQ, the deceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRESY
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The deceleration remains set until you change it with a subsequent deceleration command. Decelerations
outside the valid range are flagged as an error, with a medsageID DATA-FIELD x, wherex is the
field number. When an invalid deceleration is entered the previous deceleration value is retained.

If the decelerationAD) command has not been entered, the accelerajaro(nmand will set the
deceleration rate. Once the deceleratill) command has been entered, the acceleratjocofnmand no
longer affects deceleration. If th@® command is set to zerad, then the deceleration will once again
track whatever th& command is set to.

ON-THE-FLY CHANGES : You can change deceleration the fly(while motion is in progress) in two
ways. One way is to send an immediate deceleration comr#ampf¢llowed by an immediate go
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command GO). The other way is to enable the continuous command execution @OMEKCland
execute a buffered deceleration commaki (ollowed by a buffered go commandd.

Example:

MAO0000 ; Incremental index mode for all axes
MCO0000 : Preset index mode for all axes
SCALE1 ; Enable scaling

SCLA25000,25000,1,1 ; Set the acceleration scaling factor for axes 1 and 2 to
; 25000 steps/unit, axes 3 and 4 to 1 step/unit
SCLV25000,25000,1,1 ; Set the velocity scaling factor for axes 1 and 2 to
; 25000 steps/unit, axes 3 and 4 to 1 step/unit

@SCLD1 ; Set the distance scaling factor for all axes to 1 step/unit
Al10,12,1,2 ; Set the acceleration to 10, 12, 1, and 2 units/sec/sec
; for axes 1, 2, 3 and 4, respectively
AD1,1,1,2 ; Set the deceleration to 1, 1, 1, and 2 units/sec/sec for
;axes 1, 2, 3 and 4, respectively
V1,1,1,2 ; Set the velocity to 1, 1, 1, and 2 units/sec for axes

; 1, 2, 3 and 4, respectively
D100000,1000,10,100 ; Set the distance to 100000, 1000, 10, and 100 units for
;axes 1, 2, 3 and 4, respectively

GO1100 ; Initiate motion on axes 1 and 2, 3 and 4 do not move

[ AD ] Deceleration Assignment

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 1.0
Units units/sec/sec AT6n50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [Al, A, AA, AD, ADA, DRES, ERES, GO, SCALE, SCLA 625n 1.0

6270 1.0

The deceleration assignment command is used to compare the programmed deceleration value to another
value or variable, or to assign the current programmed deceleration to a variable.

Syntax:  VARn=aADwheren is the variable number, aads the axis number, gAD] can be used in an
expression such aB(1AD<25@@d) . When assigning the deceleration value to a variable, an
axis specifier must always precede the assignn@tdmmand or it defaults to axis 1 (e.g.,
VAR1=1AD. When making a comparison to the programmed deceleration, an axis specifier
must also be used (e.tF(1AD<2@@@dJ)). The QD) value used in any comparison, or in any
assignment statement is the programmeg) yalue.

Steppers: The value is always in reference to motor steps, not encoder steps, regardlegNaf the
command setting. If scaling is not enabl8GALEY, the deceleration value represents motor
revs/sec/sec; this value is internally multiplied by the drive resolutiB&$ value to obtain an
deceleration value in motor steps/sec/sec for the motion trajectory calculations. If scaling is
enabled $CALEY), the deceleration value is internally multiplied by the deceleration scaling
factor GCLA) to convert user units/sec/sec to motor steps/sec/sec.

Servos:  If scaling is not enableSCALE®, the deceleration value is entered in encoder or resolver
revs/sec/set. DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRES
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

Example:

IF(2AD<25000) : If the deceleration on axis 2 is less than 25000 units/sec/sec,
; then do the statements between the IF and NIF

VAR1=2AD*2 : Variable 1 = deceleration of axis 2 times 2

AD,(VAR1) ; Set the deceleration on axis 2 to the value of variable 1

NIF : End the IF statement
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ADA Average Deceleration

Type Motion (S-Curve) Product Rev
Syntax <I><@><a>ADA<r><r><r>,<r> AT6N00 n/a
Units r = units/sec/sec AT6Nn50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (ADAtracks AA) 615n 1.0
Response ADA: *ADA10.0000,10.0000,10.0000,10.0000 620n n/a

1ADA: *1ADA10.0000 625n 1.0
See Also A, AA, AD, SCALE, SCLA 6270 1.0

The Average DeceleratioAd command allows you to specify the average deceleration for an S-curve
motion profile. S-curve profiling provides smoother motion control by reducing the rate of change in
acceleration and deceleration; this accel/decel rate of change is kniaxk as
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The values for the maximum decalj and average deceA®A commands determine the characteristics
of the S-curve. To smooth the deceleration ramp, you must erw@racommand value that satisfies this
equation:1/2 AD< ADA< AD. The following conditions are possible:

Deceleration Setting Profiling Condition

ADA> 1/2 AD, but ADA< AD S-curve profile with a variable period of constant deceleration

ADA= 1/2 AD Pure S-curve (no period of constant deceleration—smoothest motion)

ADA= AD Trapezoidal profile (but can be changed to S-curve by specifying a new ADAvalue less
than AD

ADA< 1/2 AD, or ADA> AD When you issue the GOcommand, the move will not be executed and an error
message,
*INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

ADA= zero Upon entering the ADA@command, an error message, *INVALID DATA—FIELDn, will
be displayed.

AD= zero ADtracks A and ADAtracks AA whether or not the acceleration is an s-curve.

S-curve profiling with AA and ADAwill always match the AAcommand value (identical S-curve accel and decel

no ADAor ADever entered profiles). When you change AD, ADAwill no longer match changes in AA

NOTE

Once you enter an ADAvalue that is # zero or # AD, S-curve profiling is enabled only
for standard move decelerations  (e.g., not for contouring decelerations, which require
the PADAcommand). All subsequent standard moves for that axis must comply with this
equation: 1/2 AD< ADA< AD

Increasing thé&DAvalue above the pure S-curve levebA> 1/2AD), the time required to reach the target
velocity and the target distance is decreased. However, increédsiajso increases jerk.

The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):
Velocity

. _ |2 ODistance
or Time= [——
Aavg Aavg

Scaling affects the average deceleratiobA4 the same as it does for the maximum deceleration (

Time =
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*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6dQbe
Series Programmer's Guide

ON-THE-FLY CHANGES : You can change deceleration the fly(while motion is in progress) in two
ways. One way is to send an immediate deceleration comreadl) (followed by an immediate go
command GO). The other way is to enable the continuous command execution @OMEKCland
execute a buffered deceleration commakiol4 followed by a buffered go comman@d).

In the example below, axis 1 executes a pure S-curve and takes 1 second to return to zero velocity; axis 2
executes a trapezoidal profile and takes 0.5 seconds to return to zero velocity.

Example:
SCALEO ; Disable scaling
@MAO ; Select incremental positioning mode
@D40000 ; Set distances to 40,000 positive-direction steps
A10,10 ; Set max. accel to 10 rev/sec/sec (axes 1 and 2)
AA5,10 ; Set avg. accel to 5 rev/sec/sec on axis 1,

; and 10 rev/sec/sec on axis 2
AD10,10 ; Set max. decel to 10 rev/sec/sec (axes 1 and 2)
ADAS5,10 ; Set avg. decel to 5 rev/sec/sec on axis 1,

:and 10 rev/sec/sec on axis 2
V5,5 ; Set velocity to 5 rps on axes 1 and 2
GO11 : Execute motion on axes 1 and 2
ADDR Multiple Unit Auto-Address
Type Controller Configuration Product Rev
Syntax <!I>ADDR<i> AT6Nn00 n/a
Units i =axis number AT6N50 n/a
Range 0to 99 610n 4.0
Default Defaults to the DIP switch setting (default  DIP switch setting is 0) g15p 1.0
Response ADDR: *ADDRO 620n 15
See Also E, PORT 625n 1.0

6270 1.0

The ADDRcommand automatically configures unit addresses for a daisy-chain or multi-drop by
disregarding the DIP switch setting. This command allows up to 99 units on a chain to be uniquely
addressed.

The ADDRvalue is stored in non-volatile memory.

SettingADDRto @re-enables the unit's address configured on its internal DIP switch.

RS-232C Daisy Chain
SendingADDRI to the first unit in the chain sets its address t@)be The first unit in turn transmits

ADDR(i + 1) to the next unit to set its addresgito+ 1) . This continues down the daisy chain until
the last unit ofn) daisy-chained units has its address sét té n) .

RS-485 multi-drop
To use thesDDRcommand, you must address each unit individually before it is connected on the
multi drop. For example, given that each product is shipped configured with address zero, you could
set up a 4-unit multi-drop with the commands below, and then connect them in a multi drop:

1. Connect the unit that is to be unit #1 and transmigtbeDDRIcommand to it.
2. Connect the unit that is to be unit #2 and transmigtibDRZommand to it.
3. Connect the unit that is to be unit #3 and transmigtiDRIommand to it.
4. Connect the unit that is to be unit #4 and transmigtbeDDR4command to it.

If you need to replace a unit in the multi drop, sendztheDDRicommand to it, wherd " is the
address you wish the new unit to have.

To send a 6000 command from the master unit to a specific unit in the multi-drop, prefix the
command with the unit address and an underscore e@JT@turns off output #1 on unit #3). The
master unit (if it is not a 6000 product) may receive data from a multi-drop unit.
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For more information on controlling multiple 6000 Series controllers in an RS-232 daisy-chain or RS-485
multi-drop, refer to th&000 Series Programmer's Guide

Example:

ADDR1 ; Set the address of the first unit in the daisy-chain to 1

[ AND ] And

Type Operator (logical) Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6Nn50 10
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 1.0
See Also IF, [ NOT], [ OR], REPEAT,UNTIL, WAIT, WHILE 625n 1.0

6270 1.0

The ANDcommand is used in conjunction with the program flow control commamdREPEAT UNTIL,
WHILE, WAIT). TheANDcommand logically links two events. If each of the two events are true, and are
linked with anANDcommand, then the whole statement is true. This fact is best illustrated by example.

Example 1: IF(VAR1>03 ANDVAR2<3) : TPM: NIF

If variable 1 = 1 and variable 2 = 1, then the expression withitFtigtatement is true, and
the commands between tife and theNIF will be executed.

Example 2: WHILE(VAR1=1 ANDVAR2=2) : TPM: NWHILE

If variable 1 = 1 and variable 2 = 1, then the expression withiwthieE statement is false,
and the commands between WEILE and theNWHILEwill not be executed.

To evaluate an expression (ExpressigkNDEXxpression 2 = Result) to determine if the whole expression
is true, use the following rules:

TRUEANDTRUE = TRUE
TRUEANDFALSE = FALSE
FALSE ANDTRUE = FALSE
FALSE ANDFALSE = FALSE

[ ANI ] Analog Input Value (-ANI Option Only)

Type Assignment or comparison Product Rev
Syntax See below AT6Nn00 n/a
Units n/a AT6n50-ANI 1.0
Range n/a 610n n/a
Default n/a 615n-ANI 1.0
Response n/a 620n n/a
See Also [ CAL, [ FB], [ PANI], [ PCA], SFB, TANI, TANV, TFB, TPANI, TPCA  625n-ANI 11

6270-ANI 1.0

The Analog Input Value for the -ANI optiod ) command is used to assign the voltage level present at one
of the ANI analog inputs to a variable, or to make a comparison against another value. The ANI value is
measured in volts and does not reflect the effects of distance s&ting,(position offset RSET), feedback
polarity (ANIPOL), or commanded direction polaritgiIDDIR. To assign/compare the ANI input value, as
affected bySCLD PSET, ANIPOL, and CMDDIR use the?PANI command or th€B command.

TheANI value is derived from the voltage applied to the corresponding analog input and ground. The analog
value is determined from a 14-bit analog-to-digital converter. The minimum voltage response is -10.000VDC,
the maximum voltage response is +10.000VDC.

Syntax: VARn=aANI wheren is the variable number, aads analog input number 1-4, ANI can be
used in an expression suchig@ANI=2.3) . An analog input number specifier must precede
the ANI command, or else it will default to input 1 (eZANI, 2ANI, etc.).
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Example:

VAR2=2ANI ; Voltage value at 6250-ANI's analog input 2 is assigned to

; variable 2
IF(1ANI<8.2) ; If voltage value at 6250-ANI's analog input 1 < 8.2V, do the

; commands between the IF statement and the NIF statement.
TREV : Transfer revision level
NIF ; End if statement
ANIPOL ANI Input Polarity (-ANI Option Only)
Type ANI; Controller Configuration Product Rev
Syntax <I><@><a>ANIPOL<b><b> AT6n00 n/a
Units b= polarity bit AT6n50-ANI  n/a
Range 0 (normal polarity), 1 (reverse polarity) or X(don't change) 610n n/a
Default 0 615n n/a
Response ~ ANIPOL  *ANIPOLOO 620N n/a

1AINPOL *1ANIPOLO 625n-ANI n/a

See Also CMDDIR,[ FB], FOLMAS,[ PANI], [ PCA], [ PER], PSET, 6270-ANI 3.0

SFB, TFB, TPANI, TPCA, TPER

Servo stability requires a direct correlation between the commanded direction and the direction of the ANI
analog input counts (i.e., a positive commanded direction from the controller must result in positive counts
from the ANI input).

If the ANI input is counting in the wrong direction, you may reverse the polarity withNIROL

command (see programming example below). This allows you to reverse the counting direction without
having to change the actual mounting of the ANI input. For example, if the ANI on axis 2 counted in the
wrong direction, you could issue tAdlIPOLx1 command to correct the polarity.

Immediately after issuing th&NIPOL command, the sign of the ANI counts or voltage values (including
all ANI position/voltage registers) is reversed. The polarity is immediately changed whether or not ANI
feedback is currently selected with B command. The polarity reversal affects the valuesPaiNI,

PANI, TPCA PCA TFB, FB, TPER andPER it does not affect the values DANI, ANI, TCA or CA

NOTE |

Changing the feedback polarity effectively invalidates any existing offset position (PSET)
setting; therefore, you will have to re-establish the PSET position.

The ANIPOL command is automatically saved in non-volatile RAM (stand-alone products only).

If you wish to reverse the commanded direction of motion, first make sure there is a direct correlation
between commanded direction and ANI direction, then issue the approps@e/Rcommand to reverse
both the commanded direction and the ANI direction @bD/Rcommand description for full details).

Example:

SFB1,2 : Select encoder feedback for axis 1 and ANI feedback for axis 2

2TPANI ; *2TPANI+1.254 (response indicates ANI #2 at position +1.254)

ANIPOLx1 ; Reverse ANI polarity on axis 2

2TPANI ; *2TPANI-1.254 (response indicates ANI #2 at position -1.254)

[ ANV ] Analog Input Value

Type Assignment or Comparison Product Rev

Syntax See below AT6n00 1.0

Units n/a OEM-AT6n00 n/a

Range n/a AT6Nn50 1.0

Default n/a 610n nla

Response n/a 615n nla

See Also ANVO, ANVOEN,JOY, TANV, TINO, VAR 620n 1.0
625n 1.0
6270 1.0

The Analog Input ValueAN\) command is used to assign an analog input value to a variable, or to make a
comparison against another value. When usikg an analog input channel specifier must always precede
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the ANVcommand or else it will default to channel 1. The analog channel specifier can be 1, 2, 3, or 4
(1ANV, 2ANV, 3ANV, or 4ANV), for analog input channels 1, 2, 3, and 4, respectiVélg.number of analog
input channels available varies by product.

Syntax: VARn=aANWheren is the variable number, aads the analog channel, gNV] can be used
in an expression such B{1ANV=2.3)

The ANVcommand will provide a voltage value from the analog channel queried. The value is derived
from the voltage between the corresponding analog channel and ground. The minimum voltage response
will be @ VDC, while the maximum voltage response will be 2.5 VDC. Joystick connector pin outs are
provided below.

Pin # on Pin # on
Joystick Joystick
Connector Function Connector Function
1 Analog Channel 1 15 Axes Select
2 Analog Channel 2 16 Velocity Select
3 Analog Channel 3 17 Joystick Release
4 Analog Channel 4 (product dependent) 18 Joystick Trigger
8 Shield 19 Joystick Auxiliary
14 Ground 23 +5VDC (out)
Example:
VAR2=4ANV ; Voltage value for analog channel 4 is assigned to variable 2
IF(LANV<2.4) ; If voltage value for analog channel 1 is less than 2.4 volts,
; do the commands between the IF statement and the NIF statement
TREV : Transfer revision level
NIF ; End IF statement
ANVO Analog Input Voltage Override
Type Input or Joystick or Program Debug Tool Product Rev
Syntax <I><@><a>ANVO<r>,<r>,<r>,<r> AT6N00 2.1
Units r =volts for analog channels 1, 2, 3, &4, respectively OEM-AT6n00 n/a
Range 0 - 2.500 AT6n50 1.0
Default 1.244 610n nl/a
Response ~ ANVO:  *ANVO1.244,1.244,1.244,1.244 615n nia
1ANVO: *ANVO1.244
620n 21
See Also [ ANV], ANVOEN,TANV 625n 11
6270 1.0

After enabling the Analog Input Voltage Override function withAN¥OENIommand, you can use the
Analog Input Voltage OverrideANVQ command to override the existing voltage on the analog input
channels (on th@oYSTICK connector). ThaNVOvalues are used in any command or function that
references the analog input channel, but only those channels for which the override function has been
enabled with theNVOENommand (see example below).

Overriding the analog input channels allows you to simulate input values for program debugging purposes.
Another use for theaNVOcommand may be to use it in BRRORProgram to override the analog input
voltage in response to a fault.

Example:
ANVO0.96,1.85,1.05,2.35 ; Set analog input override values to 0.96V, 1.85V,
; 1.05V & 2.35V for analog input channels 1-4

ANVOEN1001 ; Enable analog input voltage override on
; channels 1 and 4 only
TANV ; Transfer the values of the analog input channels.

; Response should be: *TANV.96,1.244,1.244,2.35

; (Note that only channels 1 and 4 reflect the values

; specified with the ANVO command. Channels 2 and 3 are
; not overridden.)
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ANVOEN Analog Input Voltage Override Enable

Type Input or Joystick or Program Debug Tool Product Rev
Syntax <I><@><a>ANVOEN<b><b><b><b> AT6Nn00 21
Units n/a OEM-AT6n00 n/a
Range b = 0 (disable), 1 (enable) or X(dont change) AT6Nn50 1.0
Default 0 610n n/a
Response ANVOEN: *ANVOENO0000 615n n/a
1ANVOEN: *ANVOENO 620N 21

See Also [ ANV], ANVO, TANV 625n 1.1
6270 1.0

The Analog Input Voltage Override EnableN(VOENcommand determines whether the analog input
voltages are the actual hardware values, or are overridden Apa@ralues. If theANVOENalue isg,
then the actual hardware value is used for that analog input channelAM\ENalue is1, then theANVO
value is usedThe number of analog input channels available varies by product.

The joystick release input (pin #17 on tleeySTICK connector) is not monitored whamVOENS enabled
for any analog input channel. Thus, you can enter the joystick mode and simulate joystick operations.

Example: (see ANVOexample)

[AS ] Axis Status
Type Assignment or Comparison Product Rev
Syntax See below AT6n00 1.4
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 15
See Also [ ASX ], GOWHEN, INDUST, LDTUPD, SMPER, TAS, TASF, TRGFN, 625n 1.0
TSTAT, VARB 6270 1.0

The Axis StatusAS) command is used to assign the axis status bits for a specific axis to a binary variable,
or to make a comparison against a binary or hexadecimal value.

To make a comparison against a binary value, the letter b (b or B) must be placed in front of the value that
the axis status is being compared against. The binary value itself must only contain ones, zeros, or Xs (1, g,
X, x). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed in front of the
value that the axis status is being compared against. The hexadecimal value itself must only contain the
letters A through F, and the numbers @& through 9. When @singn axis specifier must always proceed it,

or else it will default to axis 1. Valid axis specifiers are 1, 2, 3, aA8,(2AS, 3AS, or4AS). The function of

each axis status bit is shown below. Ahitentifies products to which the function is applicable.

Bit # OEM-
(left to right) Function (1/9) AT6n00 AT6n00 AT6250 AT6450 610n 615n 620n 625n 6270
1 Moving/Not Moving X X X X X X X X X
2 Negative/positive-direction X X X X X X X X X
3 Accelerating/Not Accelerating X X X X X X X X X
4 At Velocity/Not at Velocity X X X X X X X X X
5 Home Successful (HONIYEs/NO X X X X X X X X
6 Absolute/Incremental (MA X X X X X X X X X
7 Continuous/Preset (MQ X X X X X X X
8 Jog Mode/Not Jog Mode (JOG X X X X n/a n/a X X X
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Bit # OEM-

(left to right) Function (1/9) AT6n00 AT6N00 AT6250 AT6450 610n 615n 620n 625n 6270
9 Joystick Mode/Not Joystick X n/a X X n/a n/a X X X
Mode (JOY)
10 Encoder Step Mode/Motor X n/a n/a n/a X n/a X n/a n/a
Step Mode (ENQ
11 Position Maintenance (EPN) X n/a n/a n/a X n/a X n/a n/a
ON/OFF
12 Stall Detected (ESTALL) X n/a n/a n/a X n/a X n/a n/a
YES/NO
13 Drive Shut Down occurred X n/a X X X X X X X
YES/NO
14 * Drive Fault occurred YES/NO X n/a X X X X X X X
15 Positive-direction Hardware X X X X X X X X X
Limit Hit YES/NO
16 Negative-direction Hardware X X X X X X X X X

Limit Hit YES/NO

17 Positive-direction Software X X X X X X X X X
Limit Hit YES/NO

18 Negative-direction Software X X X X X X X X X
Limit Hit YES/NO

19 Within Deadband (EPMDB X n/a n/a n/a X n/a X n/a n/a
YES/NO

20 In Position (COMEXPYES/NO X n/a n/a n/a n/a n/a X n/a n/a

21 Distance Streaming Mode X X n/a n/a n/a n/a n/a n/a n/a
(STREAM)YES/NO

22 Velocity Streaming Mode X X n/a n/a n/a n/a n/a n/a n/a
(STREAM2YES/NO

23 Position Error Exceeded n/a n/a X X n/a X n/a X X
(SMPERYES/NO

24 ** In Target Zone (STRGTD& X n/a X X X X X X X
STRGTY YES/NO

25 Target Zone Timeout occurred X n/a X X X X X X X
(STRGTJ YES/NO

26 ***  Motion suspended pending X X X X X X X X X
GOWHENES/NO

27 LDT Position Read Error n/a n/a n/a n/a n/a n/a n/a n/a X
YES/NO

28 ***  Registration move initiated by X X X X X X X X X

trigger since last GOcommand

29 RESERVED

30 Pre-emptive (OTF) GOor X X X X X X X X X
Registration profile not possible

31 RESERVED
32 RESERVED

* The input functions must be enabled (INFEN1) before a drive fault will be recognized.
610n only: ASXbits 1-3 provide specific causes for the fault.
** This bit is set only after the successful completion of a move.
*** This bit is cleared if GOWHEBbnNdition is true, or if STOP(IS ) or KILL ('K or ~K) is executed.
***% This bit is cleared with the next GOcommand.

Syntax: VARBn=aASwheren is the binary variable number aads the axis identifier, gAS] can be used
in an expression such B§1AS=b11@1) , orlF(1AS=h7F) . If it is desired to assign only one bit
of the axis status value to a binary variable, instead of all 32, the bit sglegiefator can be used.
The bit select, in conjunction with the bit number, is used to specify a specific axis status bit (e.qg.,
VARB1=1AS.12 assigns axis 1 status bit 12 to binary variable 1).
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Example:

VARB1=1AS ; AXis status for axis 1 assigned to binary variable 1
VARB2=1AS.12 ; Axis 1 status bit 12 assigned to binary variable 2
VARB2 ; Response, if bit 12 is setto 1, is

7 "VARB2=XXXX _XXXX XXX L XXXX _XXXX _XXXX_XXXX_XXXX"
IF(4AS=b111011X11) ; If the axis status for axis 4 contains 1's for

; inputs 1,2,3,5,6,8,and 9, and a O for bit location 4,

; do the IF statement

TREV ; Transfer revision level
NIF : End if statement
IF(2AS=h7F00) ; If the axis status for axis 2 contains 1's for

; inputs 1,2,3,5,6,7,and 8, and 0's for every other bit
; location, do the IF statement

TREV ; Transfer revision level

NIF ; End if statement

[ ASX ] Extended Axis Status

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 4.1
Units n/a AT6N50 41
Range n/a 610n 4.0
Default n/a 615n 4.1
Response n/a 620n 41
See Also TASX, TASXF, [AS], TAS, TASF, VARB 625n 4.1

6270 4.1

The Extended Axis Statusa$X) command is used to assign the axis status bits for a specific axis to a
binary variable, or to make a comparison against a binary or hexadecimal value.

To make a comparison against a binary value, the letter b (b or B) must be placed in front of the value that
the axis status is being compared against. The binary value itself must only contain ones, zeros, or Xs (1, g,
X, x). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed in front of the
value that the axis status is being compared against. The hexadecimal value itself must only contain the
letters A through F, and the numbers @ through 9.Amdentifies products to which the function is

applicable.

Bit Assignment OEM-
(left to right)  Function (1 =yes, @ =no) AT6n00 AT6n00 AT6n50 610n 615n 620n 625n 6270
1 Motor Fault (610n only) X
2 Low Voltage (610n only) X
3 Over Temperature Fault (61ononly) ~ --- X
4 Drive Fault Input Active * X X X X X X X X

5-32 RESERVED

* Bit #4 indicates the current hardware state of the drive fault input, whether or not the drive is enabled.

Syntax: VARBn=ASXwheren is the binary variable number, [#SX] can be used in an expression such as
IF(ASX=b113@) , orIF(ASX=h7g) . If it is desired to assign only one bit of the axis status value to
a binary variable, instead of all 32, the bit selegtoperator can be used. The bit select, in
conjunction with the bit number, is used to specify a specific axis status biv@ERRB1=ASX.3
assigns axis 1 status bit 3 to binary variable 1).

Example:

VARB1=ASX ; Extended Axis status for axis 1 assigned to
; binary variable 1

VARB2=ASX.3 ; Extended Axis 1 status bit 3 assigned to
; binary variable 2

VARB2 ; Response if bit 3 is set to 1:

7 "WVARB2=XX X XXX XXXXXXXXXXXXXXXXXXXXXXXX!
IF(ASX=b101XXXXX) ; If the extended axis status for axis 1 contains 1's

; for bits 1 and 3, and a O for bit location 2, do the

; IF statement
TREV ; Transfer revision level
NIF ; End if statement
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[ ATAN()]  ArcTangent

Type Operator (Trigonometric) Product Rev

Units r =real number AT6N50 1.0

Range 0.00000 to +999,999,999 610n 4.0

Default none 615n 1.0

Response n/a 620n 1.0

See Also [E], [COS], [PI, RADIAN, [SIN], [TAN], VAR 625n 1.0

6270 1.0

This Arc TangentATAN operator is used to y

calculate the inverse tangent of a real number. A

If “a” and “b” are coordinates of a point on a

circle of radius 1, then the angle of measure ] a

“@” can be defined by the equation: Sih6=-"
a

0 = arctan— . r b
b o |a cos o=

The result of thATANcommand will either be b > X

in degrees or radians, depending onRA®IAN tane=24

command. b

To convert radians to degrees, use the formula:

360° = 2tradians.

Syntax: VARi=ATAN(r) wherei is the variable number amds a real number value. Parenthesgs )
must be used with thdTANcommandThe result will be specified to 2 decimal places in either
radians or degrees.

Example:
RADIAN1 ; Enable radian mode
VAR1=ATAN(0.75) ; Set variable 1 equal to the inverse tangent of 0.75 radians
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[ b ] Binary Identifier

Type Operator  (Other) Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ AS], [ER], [ h], [IN] [INO], [LIM], [ MOV, [ OUT], [ SS], 625n 1.0

[ US], VARB 6270 1.0

This identifier allows you to specify binary values (bit patterns). The letter b must precede the binary value.
All other bits not specified are set to zero.

Example:
WAIT(IN=b1101) ; Wait for input pattern

BOT Beginning of Transmission Characters

Type Communication Interface Product Rev
Syntax <I>BOT<i><i><i> AT6Nn00 4.1
Units n/a AT6n50 4.1
Range i =0- 256 610n 4.0
Default 0,0,0 615n 4.1
Response BOT: *BOTO0,0,0 620n 4.1
See Also EOT, ERROK, ERRBAD, PORT, DRPCHK,EOL, ], [ 625n 4.1

6270 4.1

The Beginning of Transmission Charact&897) command designates the characters to be placed at the
beginning of every response. Up to 3 characters can be placed before the first line of a multi-line response,
or before all single-line responses. The characters are designated with their ASCII equivalent. For example,
a carriage return is ASCII 13, a line feed is ASCII 10, a Ctrl-Z is ASCII 26, and no terminating character is
designated with a zero. Note that ASCII 256 meagis transmitted.

For a more complete list of ASCII Equivalents, refer to the ASCII Table in Appendix C.

Example:
BOT13,10,26 ; Place a carriage return, line feed, and Ctrl-Z before

; the first line of a multi-line response, and before

; all single line responses
BP Set a Program Break Point
Type Program Flow Control or Program Debug Tool Product Rev
Syntax <I>BP<i> AT6Nn00 1.0
Units i =break point number AT6n50 1.0
Range 1- 32 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also BREAK, C, HALT, K, S, [ SS], TSS 625n 1.0

6270 1.0

The Break PointgP) command allows the programmer to set a place in the program where command
processing will halt and a message will be transmitted to the PC. There are 32 break points &rilable,
to BP32, all transmitting the messagBREAKPOINTNUMBER<cr> wherex is the break point number.

After halting at a break point, command processing can be resumed by issuing a cthjicom(mand.
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The break point command is useful for stopping a program at specific locations in order to test status for
debugging or other purposes.

Example:

DEF progl ; Begin definition of program named progl

D50000,1000 ; Set distance to 50000 units on axis 1, and 1000 units on axis 2
MA1100 ; Absolute mode for axes 1 and 2

GO1100 : Initiate motion on axes 1 and 2

IF(1IPM>40000) ; Compare axis 1 motor position to 40000

BP1 ; If the motor position is > 40000 units, set break point #1

NIF ; End IF statement

D80000,2000 ; Set distance to 80000 units on axis 1, and 2000 units on axis 2
GO1100 ; Initiate motion on axes 1 and 2

BP2 ; Set break point #2

END ; End program definition

RUN progl ; Execute program progl

If the IF statement evaluates true, the mess&REAKPOINTNUMBER. will be transferred out. AC

command must be issued before processing will continue. Once processing has continued, the second break
point command will be encountered, again the messBBEAKPOINTNUMBER will be transferred out,

and processing of commands will pause until a segormbmmand is received.

BREAK Terminate Program Execution

Type Program Flow Control Product Rev
Syntax <I>BREAK AT6n00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 1.0
See Also BP, C, GOSUBHALT, K, S 625n 1.0

6270 1.0

TheBREAKcommand terminates program execution when processed. This command allows the user to
terminate a program based upon a condition, or at any other particular point in the program where it is
necessary to end the program. If the program terminated was called from another program, control will be
passed to the calling program. This command is useful when debugging a program.

To terminate all program processing, useHAeT command.

Example:

DEF progl ; Define a program called progl

GO01000 : Initiate motion on axis 1

GOSUB prog2 ; Gosub to subroutine named prog2

GO00100 : Initiate motion on axis 2

END ; End program definition

DEF prog2 ; Define a program called prog2

GO1110 ; Initiate motion on axes 1, 2, and 3

IF(IN=b1X0) ; Specify if condition to be input 1 =1, input 3=0

BREAK ; If condition is true break out of program

ELSE ; Else part of if condition

TPE ; If condition does not come true, transfer position of
; all encoders

NIF ; End If statement

END ; End program definition

RUN prog1 ; Execute program progl

Upon completion of motion on axis 1, subroutine prog2 is called. If inputs 1

; and 3 are in the correct state when the subroutine is entered, the subroutine
; will be terminated and returned to progl, where motion on axis 2 will be

; initiated.
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C Continue Command Execution

Type Program Flow Control Product Rev
Syntax IC AT6Nn00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 10
See Also BP, COMEXRCOMEXSJINFNC, PS, S 625n 1.0

6270 1.0

The Continue!C) command ends a pause st&8){a break pointgP) condition, or a stoppeds)

condition. When the controller is in a paused state or at a break point, no commands from the command
buffer are executed. All immediate commands, however, are still processed. By seadomranand,
command processing will resume, starting with the first command aftestt@mmand or thaP

command. If a stops) command has been issued, motion and command processing can be resumed by
issuing dC command, only iCOMEX%$as been enabled.

Example:

PS ; Stop execution of command buffer until !\C command
MAOXXX : Incremental mode for axis 1

D10000 ; Set distance to 10000 units on axis 1

GO01000 : Initiate motion on axis 1

D,20000 ; Set distance to 20000 units on axis 2

GO00100 : Initiate motion on axis 2

No buffered commands after tR& command will be executed untit@ command is received.

IC ; Restart execution of command buffer

DEF progl ; Begin definition of program named progl

D50000,1000 ; Set distance to 50000 units on axis 1, & 1000 units on axis 2
MAOQOO ; Set axes 1 and 2 to the incremental mode

GO11 ; Initiate motion on axes 1 and 2

IF(VAR1>6) ; Compare VAR1>6

BP1 ; If the motor position is > 50000 units, set break point #1
NIF ; End IF statement

GO11 ; Initiate motion on axes 1 and 2

BP2 ; Set break point #2

END ; End program definition

RUN progl ; Execute program progl

If the IF statement evaluates true, the mes&RPAKPOINTNUMBER will be transferred out. AC

command must be issued before processing will continue. Once processing has continued, the second break
point command will be encountered, again the mesBRGAKPOINTNUMBER will be transferred out,

and processing of commands will pause until a segorabmmand is received.

COMEXS1 ; Enable command processing on stop

D50000,1000 ; Set distance to 50000 units on axis 1, & 1000 units on axis 2
GO1100 ; Initiate motion on axes 1 and 2

1S ; Stop motion on all axes

When the 6000 Series product processesstheommand, motion on all axes will be stopped. If the
desired distance has not been reached, motion can be resumed by iss@ingpthenand. If motion and
command processing are to stop, a KKl)(command can be issued.
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[ CA] Captured ANI Input Voltage

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 n/a
Units n/a AT6n50-ANI 3.3
Range -10V to +10V 610n n/a
Default n/a 615n-ANI 3.3
Response n/a 620n n/a
See Also [ ANI], INFNC, [ PCA], SFB, [ SS], SSFR, TANI, TCA, TPCA, TSS 625n-ANI 3.3

6270-ANI 3.0

Use theCAcommand to assign one of the captured ANI analog input register values (captured when trigger
A, B, C or D is activated) to a variable, or to make a comparison against another value. Once the captured
ANI register value is assigned to a variable, or a comparison is made, the respective voltage capture status
(reported with bits 25 - 28 in thESS or SS commands) is cleared, but the voltage information remains in

the register until it is overwritten by a subsequent voltage capture from the trigger input.

The CAvalue is referenced in volts and does not reflect the affects of scating) ( position offset
(PSET), ANI feedback polarityANIPOL), or commanded direction polaritgiDDIR. To assign/compare
the ANI input value as affected I$€LDQ PSET, ANIPOL, or CMDDIR use theeCAcommand.

Syntax: VARn=aCAcwheren is the variable numbeg, is the axis, and c designates trigger A, B, C or D;
or theCAcommand can be used in an expression sutf{BSAB>5) .

The CAcommand must be used with an analog input specifier or it will default to analog input 1
(e.g.,1CAA 2CAB etc.).

The ANI input value can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined tgger interruptinputs with thaNFNCi-H command, where is the

number of trigger input (A-D), usually represented by numbers 25-28, respectively. Once defined, an
active signal on the specified trigger input will capture the ANI values on all axes. Theohhlle

information is stored in registers and is available at the next system update through the usaafdhe
TCAcommands.

CAPTURE ACCURACY |

If ANI feedback is selected with the SFB command, the captured ANI value is interpolated
from the last sampled ANI input value and rate of change of the ANI input value, and the
time elapsed since the last sample. The sample rate is determined by the SSFRand
INDAX commands (system update rate). The accuracy of the capture is 4505 x velocity.

If ANI feedback is NOT selected with the SFB command, the last sampled ANI value is
simply stored as the captured ANI value. The accuracy is one system update period
(determined by SSFRand INDAX).

Example:
INFNC26-H ; Assign trigger input B (TRG-B) as a trigger interrupt input
INFNC25-H ; Assign trigger input A (TRG-A) as a trigger interrupt input
INFEN1 ; Enable input functions for trigger interrupts
IF(SS.25=b1) ; If trigger A (input #25) becomes active, execute the commands
: between IF and NIF
VAR1=1CAA ; Assign captured ANI value on analog input 1 (captured when the
; TRG-A input became active) to variable 1
IF(2CAB<40) ; If the captured ANI value on analog input 2 (captured when the

; TRG-B input became active) is less than 40, do the IF statement
VAR2=1CAA+10 ; Add 10 to the captured ANI value on analog input 1 (captured
; when the TRG-A input became active) and assign the sum to
; variable #2
NIF : End IF statement
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CMDDIR Commanded Direction Polarity

Type Controller Configuration Product Rev
Syntax <@><a>CMDDIR<b><b><b><b> AT6n00 4.2
Units b = polarity bit AT6n50 n/a
Range 0 (normal polarity), 1 (reverse  polarity) or X(don't change) 610n 4.0
Default 0 615n 3.0
Response CMDDIR  *CMDDIR0O000 620n 4.2

1CMDDIR *1CMDDIRO 625n n/a
See Also ANIPOL, [ AS ], DRIVE, ENCPOL, [FB ], [ LDT ], LDTPOL, 6270 3.0

[PANI], [PCE], [PE], [ PER], PSET, SFB, TAS, TFB, TLDT,
TPANI, TPCE, TPE, TPER

TheCMDDIRcommand allows you to reverse the direction that the controller considers to be the “positive”
direction; this also reverses the polarity of the counts from the feedback devices. Thus, (&ingite
command, you can reverse the referenced direction of motion without the need to (a) change the
connections to the drive/valve and the feedback device, or (b) change the sign of all the motion-related
commands in your program.

NOTES |

« Before changing the commanded direction polarity, make sure there is a direct
correlation between the commanded direction and the direction of the feedback
source counts (i.e., a positive commanded direction from the controller must result in
positive counts from the feedback device). Refer to the ANIPOL, ENCPOl.or LDTPOL
command descriptions for further information.

¢ Once you change the commanded direction polarity, you should swap the end-of-
travel limit connections to maintain a positive correlation with the commanded
direction.

The CMDDIRcommand is automatically saved in non-volatile memory (stand-alone products only).

The CMDDIRcommand cannot be executed while motion is in progress or while the drive/valve is
enabled.For example, you could wait for motion to be complete (indicated wBdxit #1 is a zero) and then
use theDRIVE command to disable the appropriate axis before executirgvb®IRcommand.

[ CNT ] Counter Value

Type Assignment or Comparison Product Rev
Syntax See below AT6Nn00 1.0
Units n/a OEM-AT6n00 nl/a
Range n/a AT6n50 n/a
Default n/a 610n 4.0
Response n/a 615n n/a
See Also CNTE, CNTINT, CNTR, TCNT 620n 10

625n n/a

6270 n/a

The Counter ValuedNT) command is used to assign a hardware counter value to a variable, or to make a
comparison against another value.

Syntax: VARn=aCNTwheren is the variable number, aads the axis number,
or [CNT] can be used in an expression suchFaNT<13003)

All encoder inputs can be converted to hardware counters through the us€gfgmmmand. Each

hardware counter can count up or count down. The direction of count is specified by the signal on the
encoder channel B+ and B- connections. A positive differential signal, when measured between B+ and B-,
will infer a negative count direction. A negative differential signal, when measured between B+ and B-,

will infer a positive count direction. The count itself is determined from the signal on A+ and A-. Each

count is registered on the positive edge of a transition for a signal measured between A+ and A-. To reset
the counter, apply a positive differential signal to Z+ and Z-, or issueNiiBcommand.

If an encoder input has not been defined as a counter inp@Nimmmand will provide a counter value of zero.
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Example:

CNTE1000 ; Define encoder input 1 as a counter
CNTR1000 ; Reset encoder input 1
T5 : Wait 5 seconds
VAR1=1CNT ; Variable 1 equals the count from encoder channel 1
IF(1CNT<15) : If the count is less than 15, do the commands between IF & NIF
WRVAR1 ; Write out variable 1
NIF : End IF statement
CNTE Hardware Up/Down Counter Input
Type Counter Product Rev
Syntax <I><@><a>CNTE<b><b><b><b> AT6n00 1.0
Units nfa OEM-AT6n00 n/a
Range 0 = Encoder, 1 = Counter AT6N50 n/a
Default 0 610n 4.0
Response ~ CNTE: ~ *CNTE0000 615n n/a
. *

1CNTE: 1CNTEO 620N 10

See Also [ CNT], CNTINT, CNTR, FOLSND, TCNT 625n n/a
6270 n/a

TheCNTEcommand is used to specify if the encoder input is to be used as a counter input. Each encoder
input can be used as a counter. The hardware counter can either count up or down. The direction of the
count is specified by the signal on the encoder channel B+ and B- connections. A positive differential
signal, when measured between B+ and B-, will infer a negative count direction. A negative differential
signal, when measured between B+ and B-, will infer a positive count direction. The count itself is
determined from the signal on A+ and A-. Each count is registered on the positive edge of a transition for a
signal measured between A+ and A-. To reset the counter, apply a positive differential signal to Z+ and Z-,
or issue th&€NTRcommand.

If you are going to use the encoder ports for an encoder instead of using it as a counter input, specify
CNTEO0000 (the default state).

The value of the counter can be accessed at any time through the hardware registers (bus-based products
only) or by doing a software transfaiQNT). The hardware registers in the fast status area provide
information on encoder position, but when an encoder input is defined as a counter, the information in the
register is a count value.

NOTE: TheCNTE1feature may not be used while the Following Step & Direction feature is enablesND).

Example:

CNTEO0100 ; Specify the axis 2 encoder port as a hardware counter

CNTINT Counter Value to Interrupt PC-AT

Type Counter Product Rev

Syntax <!>CNT|NT<i,i,i> AT6n00 1.0

Units na _ OEM-AT6n00 nl/a

Range First i =1to 4, 2nd &3rd i =-999,999,999 to 999,999,999 AT6150 n/a

Default 0,+0,+0 610n n/a

Response CNTINT: *CNTINTO,+0,+0 615n n/a

See Also [ CNT], CNTE, CNTR, INTHW, TCNT 620n n/a
625n n/a
6270 n/a

This command sets the high and low values upon which the 6000 controller will interrupt the PC-AT. Only
one of the possible four hardware counters can be defined to interrupt the PC-AT. If rontiple
commands are entered, only the last one entered is used.

CNTINT syntax: first<i> determines which encoder (counter) channel to use; secondetermines the
low value to interrupt the PC-AT; third> determines the high value to interrupt the PC-AT.

Example:
CNTINT4,0,25000 ; If the count for encoder channel 4 ever exceeds 25000, or
; falls below O, interrupt the PC-AT (count < 0 or count > 25000)
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CNTR Reset Hardware Up/Down Counter

Type Counter Product Rev
Syntax <I><@>CNTR<b><b><b><b> AT6n00 1.0
Units b=0, Llor X OEM-AT6n00 n/a
Range 0=don't reset, 1=reset, X=don't change AT6n50 n/a
Default n/a 610n 4.0
Response CNTR: Noresponse, all counters will be reset 615n n/a
See Also [ CNT], CNTE, CNTINT, TCNT 620n 1.0

625n n/a

6270 n/a

The Reset Hardware Up/Down CountéNTR command is used to clear the value of any encoder registers
that were specified as hardware counters wittCth€Ecommand.

The hardware counter can either count up or down. The direction of the count is specified by the signal on
the encoder channel B+ and B- connections. The count itself is determined from the signal on A+ and A-.
To reset the counter, apply a positive differential signal to Z+ and Z-, or issQRTReommand.

To specify if an encoder input is to be used as a hardware counter, refeCrgEmmand.

Example:

CNTE1011 ; Configure encoder inputs 1, 3, and 4 as hardware counters
CNTR ; Reset all the hardware counters

CNTRO0001 : Reset hardware counter 4

COMEXC Continuous Command Processing Mode

Type CommandBuffer ~ Control Product Rev
Syntax <I>COMEXC<b> AT6Nn00 1.0
Units b= 0, lor X AT6Nn50 1.0
Range 0 =Disable, 1=Enable, X=don't change 610n 4.0
Default 0 615n 1.0
Response COMEXC: *COMEXCO 620n 1.0
See Also [1], A, AA, AD, ADA, COMEXK, COMEXL, COMEXP, COMEXS, D, 625n 1.0

ERRORP, FOLRD, FOLRN, GO, GOWHEN, MA, MC, V 6270 1.0

This command enableSOMEXQ1or disablesGOMEXCContinuous Command Execution Mode.

Normally, when a motion command is received, command processing is temporarily paused until the
motion is complete. In continuous command execution mode, however, command processing continues
while motion is taking plac&Command processing will be slower ss@memotion parameters cannot be
changed while motion is in progress. For a complete list of motion parameters that cannot be changed
while motion is in progress, refer to tRestricted Commands During Motigection in Chapter 1 of the

6000 Series Programmer's Guide

This mode is useful in the following situations:
» When trying to check the status of inputs while the 6000 Series product is commanding motion.
» Performing calculations ahead of time, possibly decreasing cycle time.

» Executing buffered on-the-fly acceleratiox AA), and deceleratiorAD, ADA), distance (D), positioning
mode MA& MQ, Following ratio FOLRD& FOLRN, and velocity ) changes. (The buffered AA, AD,
ADA D, FOLRD FOLRN MA MG orV change can be executed only with a buffered @) ¢ommand.)
For more information about on-the-fly motion changes, refer t®tbhgrammer's Guide

» Pre-processing the next move while the current move is in progress (see CAUTION note below). This
reduces the processing time for the subsequent move to only a few microseconds.
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CAUTION: Avoid Executing Moves Prematurely

With continuous command execution enabled (COMEXQL if you wish motion to stop
before executing the subsequent move, place a WAIT(AS.1=bd) statement before
the subsequent GOcommand. If you wish to ensure the load settles adequately before
the next move, use the WAIT(AS.24=b1l) command instead (this requires you to
define end-of-move settling criteria — see STRGTEcommand or Programmer's Guide

for details).
Example:
VAR1=2000 ; Set variable 1 = 2000
VAR2=0 : Set variable 2 =0
COMEXC1 ; Enable continuous command execution mode
L50 ; Loop 50 times
D50000,(VAR1) ; Set distance to 50000 units for axis 1, VAR1 value for axis 2
GO1100 : Initiate motion on axes 1 and 2

; Normally at this point, the 6000 Series Product would wait for the motion on
; axes 1 and 2 to complete before processing the next command. However, with
; continuous command mode enabled, processing will continue with the statements

; that follow.

REPEAT ; Beginning of REPEAT..UNTIL() expression

IF(IN.1=b1) ; Check for input #1 becoming active

VAR1=VAR1+10 ; If it does, increase variable 1 by 10

VAR2=1 ; Variable 2 is used as a flag

NIF ; End IF statement

UNTIL(MOV=b0 OR VAR2=5) ; Exit REPEAT loop if variable 2 equals 5 or if
; motion is complete on axis 1

VAR2=0 ; Reset flag value, variable 2 =0

LN ; End loop

COMEXCO0 : Disable continuous command mode

On-the-fly Velocity, Acceleration and Deceleration Change Example:

DEF vsteps ; Begin definition of program vsteps

COMEXC1 : Enable continuous command execution mode
MC1 ; Set axis 1 mode to continuous

A10 : Set axis 1 acceleration to 10 rev/sec/sec

V1 ; Set axis 1 velocity to 1 rps

GO1 ; Initiate axis 1 move (Go)

WAIT(1VEL=1) ; Wait for motor to reach continuous velocity

T3 ; Time delay of 3 seconds

A50 ; Set axis 1 acceleration to 50 rev/sec/sec

V10 ; Set axis 1 velocity to 10 rps

GO1 ; Initiate axis 1 move (Go)

T5 ; Time delay of 5 seconds

S1 ; Initiate stop of axis 1 move

WAIT(MOV=b0) ; Wait for motion to completely stop on axis 1
COMEXCO ; Disable continuous command execution mode
END ; End definition of program vsteps

COMEXK Continue Execution on Kill

Type CommandBuffer Control Product Rev
Syntax <I>COMEXK<b> AT6n00 1.0
Units b=0, 1or X AT6N50 1.0
Range 0 =Disable, 1=Enable, X=don't change 610n n/a
Default 0 615n n/a
Response COMEXK: *COMEXKO 620n n/a
See Also COMEXCCOMEXL,COMEXPCOMEXSERROR,INFNC, K, <ctrl>K 625n n/a

6270 n/a

This command determines whether the commands following akKilqmmand in a block write will be

saved after thekj command is processed. Upon receiving)acbmmand, or an external kill inpuNENCi-

C), all commands in the command buffer are eliminated. If there are any other commands contained within the
data block during the Kill{) command, these commands will also be eliminated from the command buffer,
unless Continue Execution on KiltOMEXKis enabled. This also holds true when a Kill input is received.

Example:
COMEXK1 ; Save block write data upon a kill input or kill command
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COMEXL Continue Execution on Limit

Type CommandBuffer Control Product Rev
Syntax <I><@><a>COMEXL<b><b><b><b> AT6n00 1.0
Units b=0, 1or X AT6n50 1.0
Range 0 =Disable, 1=Enable, X=don't change 610n 4.0
Default 0 615n 1.0
Response COMEXL: *COMEXL0000 620n 1.0

1COMEXL: *1COMEXLO 625n 1.0
See Also COMEXCCOMEXKCOMEXPCOMEXSERROR,LH, LHLVL, LS 6270 1.0

This command determines whether the command buffer will be saved upon hitting an end-of-travel limit
(LH), or a soft limitLS). If save command buffer on limit is enableDMEXL111), then all commands
following the command currently being executed will remain in the command buffer when a limit is hit. If
save command buffer on limit is disabl&@bMEXLZ@FAhen every command in the buffer will be
discarded, and program execution will be terminated.

Example:
COMEXL0010 ; Save the command buffer only if the limit on axis 3 is hit.
; Hitting a limit on any other axis will dump the command buffer.

COMEXP Continue Execution on In Position

Type CommandBuffer ~ Control Product Rev
Syntax <I><@><a>COMEXP<b><b><b><b> AT6n00 1.0
Units b=0, 1or X OEM-AT6n00 n/a
Range 0 =Disable, 1=Enable, X=don't change AT6N50 n/a
Default 0 610n n/a
Response COMEXP: *COMEXP0000 615n n/a
1COMEXP: *1COMEXPO 6200 1.0

See Also [ AS], COMEXCCOMEXKCOMEXL,COMEXSINFNC, S, TAS 6201 n/a
625n n/a

6270 n/a

This command determines whether the command processing will pause untpdsiion signal is
received (via the motor/drive connector). When enall&@MEXP), command processing is paused until the
in positioninput is active. Once active, command processing continues.

If disabled COMEXP@command processing will continue as soon as the 6000 Series product finishes
commanding the desired position, even if the motor/drive combination iis position

To bein position the motor/drive must be within its maximum deadband for a fixed period of time, and
activate its own in position output after this period of time.

Bit 20 of the axis status regist¢p$] andTAS) reports then positionstatus.

Example:
COMEXP1111 ; Command processing will wait until all axes are in position
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COMEXR Continue Motion on Pause/Continue Input

Type CommandBuffer Control Product Rev
Syntax <I>COMEXR<b> AT6n00 14
Units b=0, 1or X OEM-AT6n00 n/a
Range 0 =disable, 1=-enable, X=don't change AT6n50 1.0
Default 0 610n 4.0
Response COMEXR: *COMEXRO 615n 1.0
See Also  C, COMEXSINFNC 620n L5

625n 1.0

6270 1.0

The Continue Motion on Pause/Contin@®{EXRcommand determines the functionality of programmable
inputs defined as pause/continue inputs withifNCi-E  command. In both cases, when the input is
activated (exception: an axis-specific step input will not dump the buffer), the current command being
processed will be allowed to finish executing.

COMEXR@ Upon receiving a pause input, only program execution is paused; any motion in progress will
continue to its predetermined destination. Releasing the pause input or issliingramand
will resume program execution.

COMEXR1 Upon receiving a pause input, both motion and program execution will be paused; the motion
stop function is used to halt motiokfter motion stopsyou can release the pause input or issue
a!C command to resume motion and program execution.

Example:

COMEXR1 ; Allow both motion and program execution to be paused upon
; receiving a pause input

INFNC1-E ; Define programmable input #1 as a pause/continue input

INFEN1 ; Enable input functions

COMEXS Continue Execution on Stop

Type CommandBuffer Control Product Rev
Syntax <I>COMEXS<i> AT6N00 1.4
Units i =function identifier AT6N50 1.0
Range 0, 1, or 2 610n 4.0
Default 0 615n 1.0
Response COMEXS: *COMEXSO0 620N 15
See Also COMEXCCOMEXKCOMEXL,COMEXPCOMEXRJNFNC, S 625n 1.0

6270 1.0

The Continue Execution on Stop@MEXBscommand determines whether the command buffer will be
saved upon receiving a Stop commalsd ¢r !S1111 ) or an external stop inpuNFNCi-D ).

COMEXSW Upon receiving a stop input or Stop command, motion will decelerate at theA&gzAvalue,
every command in the buffer will be discarded (exception: an axis-specific stop input will not dump
the buffer), and program execution will be terminated.

COMEXS1 Upon receiving a stop input or Stdg (or !S1111 ) command, motion will decelerate at the
presetADADAvalue, command execution will be paused, and all commands following the
command currently being executed will remain in the command buffer.

Resuming program executioonly after motion is stoppégd

» Whether stopping as a result of a stop input or S®m(!S1111 ) command, you can
resume program execution by issuing an immediate Conti@je¢mmand or by
activating a pause/resume input (a general-purpose input configured wiirK@-E
command).

» If you are resuming after a stop input®t111 command, the move in progress widit be saved.

« If you are resuming after'& command, you will resume the move in progress at the point
in which the!lS command was received by the processor.
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COMEXS2 Upon receiving a stop input or Stop command, motion will decelerate at the AlagzA
value, every command in the buffer will be discarded, and program execution will be
terminated, but thieNSELP value is retained. This allows external program selection, via inputs
defined with thadNFNCi-B or INFNCi-iP commands, to continue.

Example:
COMEXS1 ; Save the command buffer upon a stop input or stop command

[ COS() ] Cosine

Type Operator (Trigonometric) Product Rev
Syntax COS(r) (see below) AT6n00 1.0
Units r =radians or degrees (depending on RADIANcommand) AT6n50 1.0
Range r =0.00000 - x17500 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ ATAN], [ PI'], RADIAN, [ SIN], [ TAN], VAR 625n 1.0
6270 1.0
Use this operator to calculate the y
cosine of a number given in radians or A
degrees (seRADIAN command). If
“a” and “b” are coordinates of a point
i s sine=2
on a circle of radiusr”, then the angle r
of measure 6” can be defined by the '
equation: o |a cos 6 _b
r
b . . i P X
cos 6 =— (see illustration at right) b
r tan © =%
If a value is given in radians and a
conversion is needed to degrees, or
vice-versa, use the formula:
360° = 21t radians.
y = Cos x
Ampli!gde
The graph to thg right v
shows the amplitude of
y on the unit circle for 0707 F — —
different values ok. |
I
I | | | | |
0 [ I T T T T T T
s u m n 57U 3m i an
4 2 4 2 4 Radians
(x axis)
-0.707
1 2TTtRadians = 360 Degrees

Syntax: VARi=COS(r) wherei is the variable number amdis a value in either radians or degrees
depending on thBADIAN command. Parenthese§ () must be placed around tB©S
operandThe result will be specified to 5 decimal places.

Example:
VAR1=5* COS(PI/4) ; Setvariable 1 equal to 5 times the cosine of

; Tudivided by 4
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D Distance

Type Motion Product Rev

Syntax <I><@><a>D<r>,<r> <r> <r> AT6n00 1.0

Units r =distance units (scalable) AT6N50 1.0

Range 0.00000 - £999,999,999. 610n 4.0
Steppers: Max. distance depends on PULSEsetting 615n 1.0

Default 25000 (AT6Nn00, 620n,  &610n); 4000 (AT6Nn50 &625n); 1000 (6270); 620n 1.0
4096 (615n) 625n 1.0

Response D: *D+25000,+25000,+25000,+25000 6270 1.0
1D: *1D+25000

See Also [ D], GO, MA, MC, PSET, PULSE, SCLD, TSTAT

The Distance) command defines either the number of units the motor will move or the absolute position
it will seek after asOcommand. In the incremental modeA@, the distance value represents the total

number of units you wish the motor to move. In the absolute maa# the distance value represents the
absolute position the motor will end up at; the actual distance traveled will vary depending on the absolute
position of the motor before the move is initiated.

In the incremental mode/Ag, you can specify a negative distance by placing a dash or hyphen (-) in front
of the distance value (e.@;10000 ). Otherwise, the direction is considered positive. You can change
direction without changing the distance value by using the or ~ operators (e.gd+,+,+ , orD-,-- , Or

D~~~

); the tilde ¢) is a means of toggling the direction.

The distance remains set until you change it with a subsequent distance command. Distances outside the
valid range are flagged as an error, returning the mesag® ID DATA-FIELD x, wherex is the field
number.

ON-THE-FLY CHANGES (as of revision 4.0): You can change distamaé¢he fly(while motion is in
progress) in two ways. One way is to send an immediate distance comafall¢wed by an immediate
go command!GO). The other way is to enable the continuous command execution GOMEXCland
execute a buffered distance commab)df¢llowed by a buffered go commandq.

In stepper systemsvith scaling disabled3CALE, all distance values entered are in either motor steps or
encoder steps, depending on the state of the Encoder/Motor Step Blajledmmand.

In servo systemswith scaling disabledSCALE®, all distance values are in encoder, resolver, LDT or ANI
counts.

The maximum distance in stepper systems is determined PwtlsEcommand setting.

Pulse Width Maximum Maximum
(PULSBH Setting Distance Per Move Velocity

DEFAULT — 0.3 us 419,430,000 1.6 MHz
0.5pus 262,140,000 1.0 MHz
Use for Compumotor's Z and DB Drives — 1.0 us 131,070,000 500 KHz
20us 65,535,000 250 KHz
5.0 pus 26,214,000 100 KHz

10.0 us 13,107,000 50 KHz

16.0 ps 8,191,000 35 KHz

20.0 ps 6,553,000 25 KHz

Scaling If scaling is enabledSCALEY), the distanced) value is internally multiplied by the distance scale

50

factor GCLD to obtain a distance value in motor steps or feedback device (encoder, resolver,
LDT, or ANI) steps for the motion trajectory calculations.

As the distance scaling fact@GLD changes, the resolution of the distar@ecommand and

the number of positions to the right of the decimal point also change (see table below). A distance
value with greater resolution than allowed will be truncated. For example, if scaling is set to
SCLD25@@@theD1.99999 command would be truncatedad.9999 .
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SCLD(steps/unit) Distance Resolution (units) Distance Range (units) Decimal Places

1-9 1 0 - +£999,999,999 0
10-99 0.1 0.0 - £99,999,999.9 1
100 - 999 0.01 0.00 - +£9,999,999.99 2
1000 - 9999 0.001 0.000 - £999,999.999 3
10000 - 99999 0.0001 0.0000 - £99,999.9999 4
100000 - 999999 0.00001 0.00000 - £9999.99999 5

The distance scaling factor should always be enabled and specified prior to entering any distance
values, because tl&€LDcommand modifies the current distance value to accommodate the new
scaling factor.

| NOTE — FRACTIONAL STEP TRUNCATION — NOTE

There is one consideration that must be taken into account when using the
distance scale factor (SCLD), but only while operating in the preset positioning
mode (MC@ When the distance scaling factor and the distance value are
multiplied, a fraction of one step may possibly be left over. This fraction is
truncated when the distance value is used in the move algorithm. This truncation
error can accumulate over a period of time, when performing incremental moves
continuously in the same direction. To eliminate this truncation problem set the
distance scale factor (SCLD to 1, or a multiple of 10.

Example:

MAO0000 : Incremental index mode for all axes
MCO0000 : Preset index mode for all axes
SCALE1 ; Enable scaling

SCLA25000,25000,1,1 ; Set the acceleration scaling factor for axes 1 and
; 2 to 25000 steps/unit, axes 3 and 4 to 1 step/unit
SCLV25000,25000,1,1 ; Set the velocity scaling factor for axes 1 and
; 2 to 25000 steps/unit, axes 3 and 4 to 1 step/unit

@SCLD1 ; Set the distance scaling factor for all axes to 1 step/unit

A10,12,1,2 ; Set the acceleration to 10, 12, 1, and 2 units/sec/sec for
;axes 1, 2, 3 and 4, respectively

AD1,1,1,2 ; Set the deceleration to 1, 1, 1, and 2 units/sec/sec for
;axes 1, 2, 3 and 4, respectively

vi1,1,1,2 ; Set the velocity to 1, 1, 1, and 2 units/sec for

;axes 1, 2, 3 and 4, respectively

D100000,1000,10,100 ; Set the distance to 100000, 1000, 10, and 100 units
; for axes 1, 2, 3 and 4, respectively

GO1100 ; Initiate motion on axes 1 and 2, 3 and 4 do not move
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[D] Distance Assignment

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 1.0
Units distance units (scalable) AT6N50 1.0
Range 0.00000 - £999,999,999 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also D, GO, MA, MC, PSET, SCLD 625n 10

6270 1.0

The distance assignmeim) Ccommand is used to compare the programmed distance value to another value
or variable, or to assign the current programmed distance to a variable.

Syntax: VARn=aDwheren is the variable number, aads the axis number, ] can be used in an
expression such a5(1D<25@@d) . When assigning the distance value to a variable, an axis
specifier must always precede theommand (e.gVAR1=1D or it will default to axis 1. When
making a comparison to the programmed distance, an axis specifier must also be used (e.g.,
IF(1D<2@@@@)). TheD value used in any comparison, or in any assignment statement is the
programmed value. If the actual position information is required, refer tcPtleommand for
steppers, or thaNl, LDT, or PE commands for servos.

If scaling is enabled, the distance value is scaled bg@h®command. If you are using a servo controller
with ANI feedback, the distance value is scaled bystbieANI value.

Example:
IF(2D<25000) ; If the programmed distance on axis 2 is less than 25000 units,

: then do the statements between the IF and NIF
VAR1=2D*2 ; Variable 1 = programmed distance of axis 2 times 2
D,(VAR1) : Set the distance on axis 2 to the value of variable 1
NIF : End the IF statement
[ DAC ] Value of DAC Output
Type Assignment or Comparison Product Rev
Syntax See below AT6n00 nla
Units Volts AT6n50 1.0
Range -10.000 to +10.000 610n n/a
Default n/a 615n 1.0
Response n/a 620n n/a
See Also DACLIM, DACMIN, SOFFS, SOFFSN, TDAC 625n 3.0

6270 1.0

Use theDACcommand to compare the value of the DAC (commanded analog control signal output) to
another value or variable, or to assign the value of the DAC to a variable.

Syntax: VARn=aDAQwheren is the variable number, aads the axis number, pAC] can be used in
an expression such B§1DAC<6) . An axis specifier must precede th&Ccommand, or it will
default to axis 1 (e.gy/AR1=1DAGIF(1DAC<2) , etc. ).

Example:

VARGISD=2DAC ; Set variable #6 equal to the DAC voltage output to axis #2
IF(2DAC>5.0) ; If the DAC voltage to axis #2 is > 5V, do the IF statement.
TDAC ; Transfer the current DAC values

NIF ; End IF statement
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DACTDP

Active Damping

Type Drive Configuration Product Rev
Syntax <I><@><a>DACTDP<i> AT6n00 n/a
Units see table below AT6N50 n/a
Range 0-15 (see inertia table below) 610n 4.0

0 disables active damping 615n nla
Default 0 620n n/a
Response DACTDP  *DACTDPO 625n n/a

1DACTDP *1DACTDPO 6270 n/a
See Also DAUTOS, DAREN, DELVIS, DMTIND, DMTSTT, DWAVEF

The Active Damping@ACTDP command is used with the 610n to configure active damping for a specific
motor and load. If the rotor rings or vibrates, the active damping circuit in the 610n will detect the
corresponding error in rotor position. It will then modify the motor current command to damp the ringing.
Active damping works at speeds greater than three revolutions per second.

To be fully effective, the active damping circuit requires the proper system parameters to be set (motor
inductance, motor static torque, and system inertia). To do this, first calculate your maximum system inertia
(including rotor). Then consult the table of inertia ranges below. Find the valgie féhat corresponds to

your maximum system inertia (not to exceed). Refer t& EiIBA610n Installation Guidr the full

procedure for configuring active damping. (Table is for reference only.)

NOTE: Motor InductanceDMTIND and Motor Static TorquedMTST} must be set properly for the values
in this table to apply. If active damping is enabled above 3 rps, anti-resoDaREY(is automatically
overridden. Once active damping is disabled, anti-resonance will automatically resume.

<i> Total Inertia kg-cm 2 Total Inertia kg-m 2x 10-6 Total Inertia 0z-in 2
15 0.088 — 0.205 8.8-20.5 0.481-1.121
14 0.205 - 0.572 20.5-57.2 1.121 -3.144
13 0.572 - 1.069 57.2-106.9 3.127 — 5.845
12 1.069 - 1.754 106.9 - 175.4 5.845 - 9.590
11 1.754 - 2.727 175.4 - 272.7 9.590 - 14.910
10 2.727 -3.715 272.7-3715 14.910 — 20.312
9 3.715-5.020 371.5-502.0 20.312 — 27.447
8 5.020 - 6.275 502.0 - 627.5 27.447 — 34.308
7 6.275 — 8.045 627.5 - 804.5 34.308 — 43.986
6 8.045 — 9.595 804.5 - 959.5 43.986 — 52.460
5 9.595-11.76 959.5 - 1176 52.460 — 64.297
4 11.76 —14.25 1176 — 1425 64.297 — 77.884
3 14.25 - 15.90 1425 - 1590 77.884 — 86.905
2 15.90 - 17.77 1590 - 1777 86.905 — 97.129
1 17.77 — 20.57 1777 — 2057 97.129 — 112.465
0 Active Damping Disabled

Active Damping Command Settings & Corresponding Inertia Ranges

The following example shows a sample start-up program to set active damping (> 3 rps) and electronic
viscosity (< 3 rps), where the optimal system inertia and electronic viscosity settings are already known.
Example:

DEFstartl ; Begin definition of startl
DARENO ; Turn off Anti-Resonance

DMTIND3 ; Set Motor Inductance to the range for a
; 57-51P ZETA Motor (5.03 - 10.30 mH)
DMTSTT1 ; Set Motor Static Torque to the range for a
; 57-51 ZETA Motor (0.26 - 0.72 N-m)
DACTDP7 ; Set Active Damping for system inertia of
; 6.275 - 8.045 kg-cm2 (optimal setting previously determined)
DELVIS3 ; Set Electronic Viscosity
; (optimal setting previously determined)
END ; End program definition
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DACLIM Digital-to-Analog Converter (DAC) Limit

Type Servo Product Rev
Syntax <I><@><a>DACLIM<r><r><r><r> AT6n00 n/a
Units r =volts AT6N50 1.0
Range 0.000 to 10.000 610n n/a
Default 10.000 615n 1.0
Response DACLIM: *DACLIM10.00,10.00,10.00,10.00 620n n/a

1DACLIM: *1DACLIM10.00 625n 1.0
See Also [ DAC], DACMIN, SOFFS, SOFFSN,TDAC 6270 1.0

This command sets the maximum absolute value the commanded analog control signal output can achieve.
For example, setting the DAC limit to 8.0000MACLIM8.8@g will clamp the DAC output range from

-8.000 to +8.000. Use tli®dACcommand to verify the voltage being command at the servo controller's
analog output.

Example:
DACLIM7.000,9.000 ; Axis #1 DAC output is limited to -7.000 to +7.000 volts;
; Axis #2 DAC output is limited to -9.000 to +9.000 volts

DACMIN Minimum DAC Output Voltage
Type Servo Product Rev
Syntax <I><@><a>DACMIN<r><r> AT6n00 n/a
Units r =volts AT6n50 n/a
Range -10.000 to +10.000 610n n/a
Default -10.000 615n n/a
Response DACMIN  *DACMIN-10.000,-10.000 620n n/a
1DACMIN *1DACMIN-10.000 625n n/a
See Also [ DAC], DACLIM, SOFFS, SOFFSN,TDAC 6270 3.0

In addition to the defining the maximum DAC voltage limit with B¥eCLIM command, you may also
define a minimum DAC voltage limit with tHeACMINcommand. In so doing, you limit the DAC output to
the range betwedbACMINandDACLIM You may not set thBACMINvalue greater than tiACLIM value
(defaultDACLIMvalue is +10.000 volts).

For example (2-axis controller), if on both axes you wish to prevent motion in the negative direction and
limit the maximum voltage to 8.5V, use thaCMING,dandDACLIM8.5,8.5 commands. ThBACMING,J
command sets the minimum DAC output to zero volts, which effectively prevents the controller from
commanding motion in the negative direction. THeCLIM8.5,8.5 command sets the maximum DAC
output to 8.5V.

By default theDACMINvalue tracks (but with a reverse sign) the valupA€LIM, until aDACMINcommand
is executed. After thBACMINcommand is executeBACMINandDACLIM values must be entered
separately. To re-establish the default mode wha@MINtracksDACLIM, issue thedACMINcommand
with only a minus sign-() in the command field for the affected axis (EQACMIN,- restores axis 2 to the
default mode).

Example:

COMEXC1 ; Enable continuous command execution mode

SFB3 ; Select LDT feedback

MC1 ; Select continuous positioning mode

A5 ; Set acceleration to 5 units/sec/sec

V5 ; Set velocity to 5 units/sec

GO1 ; Begin moving

WHILE(1ANI<5) ; While ANI voltage is less than 5V, continue moving
NWHILE

S ; Stop motion (occurs when ANI voltage is no longer < 5V)
DACMINO ; Do not allow reverse movement (and hold ANI voltage to >= 5V)

4-20mA Control Example (6270 only)

If are using a 4-20mA control loop, set the analog output jumpers to opet2t@a (instructions
provided in the 6270 installation/user guide). Then issue these setup commands listed below. (Note that
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when using-20mA output, you need to use the 2mA/volt equation to ascertain the poliagevalue to
enter in theDACLIM, DACMIN andSOFFScommands).

Example:

DACLIM10 ; Set DAC maximum limit to +20mA (20mA + 2mMA/V = 10V)
DACMIN2 ; Set DAC minimum limit to +4mA (4mA + 2mA/V = 2V)
SOFFS6 ; Set offset analog output to the mid-range value of +12mA (12mA

+ 2MAIV = 6V)

DAREN Anti-Resonance

Type Drive Configuration Product Rev
Syntax <I><@><a>DAREN<b> AT6n00 n/a
Units n/a ' AT6n50 n/a
Range 0 (disable), 1 (enable), x (don't change) 610n 4.0
Default 1 615n n/a
Response DAREN *DAREN1 620n n/a

1DAREN  *1DAREN1 625n n/a
See Also DAUTOS, DACTDP, DELVIS, DMTIND, DMTSTT, DWAVEF 6270 n/a

The Anti-Resonanced@REN command is used with the 610n to provide aggressive and effective damping.
When enabled with theARENIcommand, the anti-resonance circuitry in the 610n minimizes rotor position
error, without knowledge about the system — whether the motor is large or small, or the system inertia is
high or low. Anti-resonance works at speeds greater than three revolutions per second.

NOTE: If active damping is enabled, anti-resonance is automatically overridden. Once active damping is
disabled, anti-resonance will automatically resume.

[ DAT ] Data Assignment

Type Data Storage Product Rev
Syntax DATI AT6n00 1.0
Units i =data program # AT6N50 1.0
Range 1-50 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also DATA, [ DATP], DATPTR, DATRST, DATTCH 625n 1.0

6270 1.0

The Data AssignmenbD@AT) command recalls data from the data prograair@. The data is loaded into a
command field, or into a variablgAR. As the data is loaded, the internal data pointer tD TP data
increments and points to the next datum for the béftcommand.

Syntax: VARn=DATi wheren is the variable number, ainds the data program number,
or [DATx] can be used as a command argument suatDas 1),5,4,10

If the data is to be loaded into a command field th& command must be placed within parentheses (e.g.,
AD(DAT2),3,4,5 ). If the data is loaded into a variable, parentheses are not required/ABD=PATI.

Rule of Thumb for command value substitutions: If the command syntax shows that the command field
requires a real number (denoteddby ) or and integer value (denoted &y ), you can use theAT
substitution (e.gHOMV2,1,(DAT1) ).

The DATcommand cannot be used in an expression, SUE(DEST2 < 5) or VAR1=1+ DAT3.

Example: Refer to the Reset Data Pointer (DATRST command example.
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DATA Data Statement

Type Data Storage Product Rev
Syntax <ISDATA=<r><r>,<r>,<r> AT6N00 1.0
Units r =data value AT6n50 1.0
Range +999,999,999.99999999 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ DAT], [ DATP], DATPTR,DATRST, DATTCH,MEMORY gggg 1-8

The Data StatemenDATA command is used only in the data prograb¥sTP to identify the data
statements. TheATAcommand is followed by an equal sig),(@nd a maximum of four data values. The
maximum number of data statements is limited only by the amount of memory available.

Example: Refer to the Reset Data Pointer (DATRST command example.

[ DATP ] Data Program

Type Data Storage Product Rev
Syntax DATPI AT6n00 1.0
Units i =data program # AT6N50 1.0
Range 1-50 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ DAT], DATA, DATPTR, DATRST, DATSIZ, DATTCH,MEMORY gggg 18

DATPis not a command, but is the name of the program that is the default for storing data. Fifty such data
programs can be creatdghTP1- DATP5@ The program is defined with tlEFcommand, just as any other
program would be, but only timATAandENDcommands are allowed within the program definit@ATPi

will contain the array of data to be recalled by Di#di command. Upon completion of the definition, the
internal data pointer is pointing to the first datum in the data program.

Example:

DEFDATP5 ; Define data program 5

DATA=1,2,3,4 ; Enter data

DATA=5.62,6.52,7.12,8.47 ; Enter data

END ; End program definition

A(DATS5) ; Load data from data program 5 and store in axis 1 acceleration.
; Axis 1 acceleration = 1

V(DAT5) ; Load data from data program 5 and store in axis 1 velocity.
; Axis 1 velocity = 2

D(DAT5) ; Load data from data program 5 and store in axis 1 distance.
; Axis 1 distance = 3

A,(DAT5) ; Load data from data program 5 and store in axis 2 acceleration.
; AXxis 2 acceleration = 4

A,,(DAT5) ; Load data from data program 5 and store in axis 3 acceleration.

; AXis 3 acceleration = 5.62
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DATPTR Set Data Pointer

Type Data Storage Product Rev
Syntax <I>DATPTRI,i,i AT6n00 2.2
Units n/a AT6N50 1.0
Range 1st i =program # 1to 50 610n 4.0

2nd i =data element # 1to 6500 615n 1.0

3rd i =increment setting of 1to 100 620n 2.4
Default 1,11 625n 3.0
Response n/a 6270 1.0
See Also [ DAT], DATA,[ DATP], DATSIZ, DATTCH,[ DPTR], TDPTR

The Set Data PointeDATPTR command moves the internal data pointer to a specific data element in the
specified data progranDATPi). This command also establishes the number of data elements by which the
pointer increments after writing each data element fr@ABrCHcommand, or after recalling a data

element with th®AT command.

The data program selected with the first integer irblwePTRcommand becomes the active data program.
SubsequerDATTCHTDPTR andDPTRcommands will reference the active data program. You can use the
TDPTRcommand to ascertain the current active data program, as well as the current location of the data
pointer and the increment setting (3@ TRcommand description for details).

TheDPTRcommand can be used to compare the current pointer location (the number of the data element to
which the data pointer is pointing) against another value or variable, or to assign the pointer location
number to a variable.

As an example, suppose data programBAITP]) is configured to hold 15 data elemer&{(SI1z1,15 ),

the data pointer is configured to start at the first data element and increment 1 data element after every
DATTCHvalue is storeddATPTR1,1,1 ), and the values of numeric variables #1 through #4 are already
assigned\(AR1=2, VAR2=4, VAR3=8, VAR4=64). If you then enter thBATTCH1,2,3,4 command, the

values ofvAR1throughVAR4will be assigned respectively to the first four data elements in the data
program and the pointer will stop at data element #5. The responsear&RIOEDATP1command would be

as depicted below (the text is highlighted to illustrate the location of the data pointer after the
DATTCH1,2,3,4 command is executed). The response ta thieTRcommand would b&rDPTR1,5,1.
*DATA=2.0,4.0,8.0,64.0

*DATA=0.0,0.0,0.0,0.0

*DATA=0.0,0.0,0.0,0.0
*DATA=0.0,0.0,0.0

Once you have stored (taught) the variables to the data program, you canDusePtheRcommand to point
to the data elements and then usedh&data assignment command to read the stored variables to your
motion program.

During the process of writing dateATTCH or recalling datal¥AT), if the pointer reaches the last data
element in the program, it automatically wraps around to the first datum in the program and a warning
message is displayedNARNING: POINTERHASWRAPPEBROUNDOODATAPOINT 1). This warning will
not interrupt command execution.

Example: (See Also: DATSIZ command)

DELDATP5 ; Delete data program #5 (DATP5)

DEFDATP5 ; Define data program #5 (DATP5)

DATA=1,2,3,4 : Enter data

DATA=5.62,6.52,7.12,8.47 ; Enter data

END ; End program definition

A(DATS5) ; Load data from DATPS5 and store in axis 1 acceleration.
; Axis 1 acceleration =1

V(DAT5) ; Load data from DATP5 and store in axis 1 velocity.
; Axis 1 velocity = 2

D(DAT5) ; Load data from DATP5 and store in axis 1 distance.
; Axis 1 distance = 3

DATPTR5,1,1 ; Set the data pointer to datum 1 in DATPS5; increment the
; pointer by one after each DAT command

A,(DATS5) ; Load data from DATP5 and store in axis 2 acceleration.
; Axis 2 acceleration =1

A,,(DAT5) : Load data from DATP5 and store in axis 3 acceleration.

; Axis 3 acceleration = 2
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DATRST Reset Data Pointer

Type Data Storage Product Rev
Syntax <I>DATRST<i><i> AT6n00 1.0
Units n/a AT6N50 1.0
Range 1st i =program #1to 50, 2nd i =data element # 1to 6500 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ DAT], DATA,[ DATP] 625n 1.0

6270 1.0

The Reset Data PointdDATRS) command sets the internal data pointer to a specific data element in a data
program DATP<i>). As data is recalled from a data program withOla&@ command, the pointer

automatically increments to the next data element. If the pointer reaches the end of the program, it
automatically wraps around to the first data element in the progranRSTallows the pointer to be set to

any location within the data programATB.

Example :

DEFDATP5 ; Define data program 5

DATA=1,2,3,4 : Enter data

DATA=5.62,6.52,7.12,8.47 ; Enter data

END ; End program definition

A(DATS5) ; Load data from data program 5 and store in axis 1 acceleration.
: Axis 1 acceleration = 1

V(DAT5) ; Load data from data program 5 and store in axis 1 velocity.
; Axis 1 velocity = 2

D(DAT5) ; Load data from data program 5 and store in axis 1 distance.
; Axis 1 distance = 3

DATRST5,1 ; Set the data pointer to datum 1 in data program 5

A,(DATS5) ; Load data from data program 5 and store in axis 2 acceleration.
; Axis 2 acceleration =1

A,,(DAT5) ; Load data from data program 5 and store in axis 3 acceleration.

; Axis 3 acceleration = 2

DATSIZ Data Program Size

Type Data Storage Product Rev
Syntax <I>DATSIZi<,i> AT6Nn00 2.2
Units n/a AT6N50 1.0
Range 1st i =program #0- 50 (0 = disable) 610n 4.0

2nd i =data element #1- 6500 615n 1.0
Default 0,1 620n 2.4
Response n/a 625n 3.0
See Also [ DAT], DATPTR,[ DATP], DATTCH 6270 10

The Data Program Siz®ATSIZ) command creates a new data prograir® and establishes the number
of data elements the data program contains.

TheDATSIZ command syntax BATSIZi<,i> . The first integeri() represents the number of the data

program (1- 50). You can create up to 50 separate data programs. The data program is automatically given
a specific program nam®ATPi). If the program numbedis selected, then tHBATTCHcommand is

disabled. Before creating a new data program, be sure to delete the existing data program that has the same
name. For example, if you wish to create data program #5 withAhsiz5,1,144 command an®ATP5

already exists, first dele@ATP5with theDEL DATP5command and then issue haTSIZ5,1,144

command.

The second integer represents the total number of data elements (up to 6,500) you want in the data program.
Upon issuing th®ATSIZ command, the data program is created with all the data elements initialized with a
value of zero. (Th®ATSIZ command is equivalent to creatin@A&TPprogram and filling it with
DATA=0.0,0.0,0.0,3.8 commands up to the size indicated in the second integer.)

Each data statement, which contains four data elements, uses 39 bytes of memory. This amount of memory
is subtracted from the memory allocated for user programs/@@©R¥ommand). Use thEDIR
command to determine the amount of remaining memory for user program storage.
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The data program has a tabular structure, where the data elements are stored 4 to a line. Each line of data
elements is called @ata statemenEach element is numbered in sequential order from left to right (1 - 4)

and top to bottom (1 -4,5-8,9 - 12, etc.). You can usERRO®DATPi command ('" represents the

number of the data program) to display all the data elements of the data program. For example, if you issue

theDATSIZ1,13 command, data program #1 (cal2aTPJ) is created with 13 data elements initialized to
zero. The response to thieRO@ATP1command is depicted below. Each lidata statemetegins with
DATAs and each data element is separated with a comma.

*DATA=0.9,8.9,8.0,9.0

*DATA=0.9,8.9,
1%}

*DATA=0.9,0.
*DATA=03.9

TheDATSIZ, DATTCH andDAT commands will typically be used as a teach mode in this manner:

2.0
2.9

0.9
2.9

’

1. Issue th®ATSIZ command to create (or recall) the data program.

2. Store variable data (e.g., position, acceleration, velocity, etc.) to numeric vanatses (

3. UseDATTCHcommands to store the data from the numeric variables into the data program. You can use
the data pointeDATPTR command to select any data element in the data program, and to determine

the number by which the pointer increments after each value frobAtECHcommand is stored.
NOTE: If theDATTCHcommand is issued without having issueddA&S/Z command, an error will

result.

4. Use theDATcommands to read the stored data from the data program into the variable parameters of

your motion program. You can use thaTPTRcommand to select any data element in the data
program, and to determine the number by which the pointer increments afte&Agazmmand.

Any use of theDATTCHandDAT commands will reference the current active data progbetmAj specified

by the first integer of the laftATSIZ or DATPTRcommand. If you want to use tbaTSIZ command to

recall a data programand not create ongspecify only the first integer and not the second integer. For
example DATSIZ7 recalls data program #DATP?) as the active data program.

Example:
DELDATP5 ; Delete existing data program #5 (DATP5)
DATSIZ5,200 ; Create data program #5 (DATP5) with 200 data elements
DEFTEACH ; Begin definition of program called TEACH
COMEXCO : Disable continuous command execution mode
MA1111 ; Enable the absolute positioning mode for all axes
HOM1111 ; Home all axes (absolute position counter set to zero after homing)
DATPTR5,1,1 ; Set data pointer to data element #1 in DATP5, and increment the
; pointer by one element after every DATTCH value or DAT command
REPEAT ; Set up a loop for teaching the positions
JOY1111 ; Enable joystick mode on all axes so that you can start moving the
; axes into position with the joystick. Command processing stops
; here until you activate the joystick release input to disable the
; joystick mode and execute the rest of the commands in the
; repeat/until loop (assign the motor positions to the variables and
; then store the positions from the variables to the data program).
VAR1=1PM ; Store the current position of axis #1 in variable #1
VAR2=2PM ; Store the current position of axis #2 in variable #2
VAR3=3PM ; Store the current position of axis #3 in variable #3
VAR4=4PM ; Store the current position of axis #4 in variable #4

DATTCH1,2,3,4
WAIT(INO.5=b1)
UNTIL(DPTR=1)
HOM1111
DATPTR5,1,1
REPEAT

D(DATS5),(DATS5),(DATS),(DATS)

GO1111
T.2
UNTIL(DPTR=1)
END

; Store variables #1 - #4 into consecutive data elements
; Wait for the joystick release input to be de-activated
; Repeat loop until the data pointer wraps around to data element #1
; Home all axes (absolute position counter set to zero after homing)
; Set data pointer to data element #1, read one data element at a time
; Set up a repeat/until loop to read all data elements
; Read position data from the data program to the
; distance command
; Make the move to the positions that were taught
: Wait 0.2 seconds
; Repeat loop until the data pointer wraps around to data element #1
; End definition of program called TEACH
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DATTCH Data Teach

Type Data Storage Product Rev
Syntax <I>DATTCHi<,i,i,i> AT6n00 2.2
Units i =number of anumeric variable AT6N50 1.0
Range i =1 - maximumnumber of numeric variables 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 2.4
See Also [ DAT], [ DATP],DATPTR, DATSIZ, DATTCH,VAR 25?8 i-g

The Data TeactDATTCH command stores the values from the specified numeric variati&sifto the
currently active data program (i.e., the data program specified with the BATSIZ or DATPTR
command). The value that is in the specified variable at the tinlBAIfECHcommand is executed is the
value that is stored in the data program.

If the DATTCHcommand is issued without having first issuedila&SIZ command, an error will result. If a
zero is entered in the first integer of haTSIZ command (e.gDATSIZZ), theDATTCHcommand is
disabled.

As indicated by the number of integers in the syntax, the maximum number of variables that can be stored in
the data program p&ATTCHcommand is 4. The variables are stored in the data program, starting at the
current location of the data pointer. The data pointer's position can be moved to any data element in any
data program by use of tilATPTRcommand. After each successiv&TTCHvalue is stored, the data

pointer will increment by the number specified in the third integer ob&®PTRcommand. Any data

element in the data program can be edited by setting the data pointer to that element and then issuing the
DATTCHcommand.

As an example, suppose data programBAITP]) is configured to hold 15 data elemer&{(SI1z1,15 ),

the data pointer is configured to start at the first data element and increment 1 data element after every
DATTCHvalue is storeddATPTR1,1,1 ), and the values of numeric variables #1 through #4 are already
assigned\(AR1=2, VAR2=4, VAR3=8, VAR4=64). If you then enter thBATTCH1,2,3,4 command, the

values ofvAR1throughVAR4will be assigned respectively to the first four data elements in the data
program and the pointer will stop at data element #5. The responsear&RIOEDATP1command would be

as follows (the text is highlighted to illustrate the location of the data pointer afleATTE€H1,2,3,4
command is executed).

*DATA=2.0,4.0,8.0,64.0

*DATA=0.9,0.0,8.0,8.0

*DATA=0.9,8.9,8.0,8.0
*DATA=0.9,8.9,8.90

Example: Refer to the DATSIZ command.

DAUTOS Auto Current Standby

Type Drive Configuration Product Rev
Syntax <I><@><a>DAUTOS<b> AT6N00 n/a
Units n/a _ AT6n50 n/a
Range 0 (disable), 1 (enable), x (don’t change) 610n 4.0
Default 0 615n n/a
Response DAUTOS *DAUTOSO 620n n/a

1DAUTOS *1DAUTOSO 625n n/a
See Also DAREN, DACTDP, DELVIS, DMTIND, DMTSTT, DWAVEF 6270 n/a

The Auto Current StandbypAUTO% command is used to allow the motor to cool when it is not moving.
When the automatic current standby function is enalpled{0S1) the 610n reduces motor current by
50% if a step pulse is not issued from the controller to the drive (within the 610n) for one second. Full
current is restored upon the first step pulse that the drive receives.

WARNING : Motor torque is reduced when motor current is reduced.
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DCLEAR Clear Display

Type Display (RP240) Interface Product Rev
Syntax <I>DCLEARI AT6Nn00 n/a
Units _n/a _ _ AT6N50 n/a
Range i =0 (clear all lines), 1(clear line 1), or 610n 4.0

2 (clear line 2) 615n 1.0
Default n/a 620n 1.0
Response n/a 625n 1.0
See Also DLED, DPASS, DPCUR,DVAR, DWRITE 6270 1.0

The Clear Display@CLEAR command clears lines (as specified viijtof the RP240 display. After clearing a
line, the cursor will be reset to the beginning of that line (or to the beginning of line 1 if all lines are cleared).

DEF Begin Program/Subroutine/Path Definition
Type Program or Subroutine  Definition Product Rev
Syntax <I>DEF<t> AT6n00 1.0
Units t =alpha text string (name of a program) AT6n50 1.0
Range text string of 6 characters or less 610n 4.0
Default n/a 615n 10
Response n/a 620n 1.0
See Also $, DEL, END, ERASE, GOBUF, GOSUB, GOTO, MEMORY, PCOMP, PRUN, 625n 1.0
RUN, [ SS], TDIR, TMEM, TPROG, TSS, TSTAT 6270 1.0

The Define a Program/Subroutinggf) command is the beginning of a program, path contour, or subroutine
definition. The syntax for the commandigFfollowed by 6 or fewer alpha-numeric characters. The first
character may not be a number. Refer tauB®OR¥ommand description for information on program size
restriction and total number of programs possible per product.

All programs are stored in a binary fashion within the 6000 Series products. A program transferred back out
(TPROG after it has been defineDEF), may not look identical to the program defined. However, the
program is functionally identical.

| NOTE

When defining a program and the memory limitation is exceeded, an error message will
be generated, and bit 11 of the system status register will be set (SSor TSS). The
program will be stored up to the point where the memory limitation was exceeded.

There is no actual difference in the definition of, or execution of a program versus the definition, or
execution of a subroutine. Both a program and a subroutine are defined as the set of commands between a
DEF<t> and arENDcommand. If an invalid program/subroutine name is entered, an error message will be
generated. An invalid program/subroutine name is any hame that is also a current command (An example of
an invalid name would bBEFhomx because it is impossible for the operating system to distinguish the

homx subroutine call from thEOMx111go home command.). A subroutine/program definition cannot be
assigned the nam€LR’ and cannot contain any of the following characters:

L—=#,5,%% &%, (L), H - =0\ <>, ., 2,

TheRUNcommand can be used to start executing a program/subroutine. The program name by itself can
also be used to start executing a program/subroutine. A compiled profile (contour or compiled motion
profile) must first be compiled with tteCOMREommand and is executed with #fRUNcommand.

The GOTGandGOSUB.ommands can be used within a program/subroutine to go to another
program/subroutine.

Program, compiled profile, or subroutine names must be deleE)l ljefore they can be redefined.

Example:

DEL pick ; Delete program named pick

DEF pick ; Begin definition of program named pick

G0O1100 ; Initiate motion on axes 1 and 2, not on axes 3 and 4
END ; End program definition

RUN pick ; Execute program pick
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DEL Delete a Program/Subroutine/Path

Type Program or Subroutine  Definition Product Rev
Syntax <I>DEL<t> AT6Nn00 1.0
Units t =alpha text string (name of a program) AT6n50 1.0
Range text string of 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also $, DEF, END, ERASE, GOSUB,GOTO,RUN 625n 10

6270 1.0

The Delete a Program/SubroutirzEE() command removes a program, path contour, or subroutine definition.
The syntax for the commandD&L followed by 6 or fewer alpha-numeric characters. To delete all programs
refer to theERASECommand.

To edit an existing program, you must first delete itThe DEL command will not delete a label)(

Example:

DEFpick ; Begin definition of program named pick

GO01100 ; Initiate motion on axes 1 and 2

END ; End program definition

RUNpick ; Execute program pick

DEL pick ; Deletes program named pick

DELVIS Electronic Viscosity

Type Drive Configuration Product Rev

Syntax <I><@><a>DELVIS<i> AT6N00 n/a

Units n/a AT6N50 nia

Range 0-7 o . 610n 4.0
0 disables Electronic Viscosity 615n n/a

Default 0 620n nla

Response DELVIS  *DELVISO 625n n/a
1DELVIS *1DELVISO 6270 n/a

See Also DAREN, DACTDP, DAUTOS, DMTIND, DMTSTT, DWAVEF

The Electronic ViscositygELVIS) command is used to activate circuitry in the 610n that provides damping
from rest at speeds up to three revolutions per second, and to set the amount of required viscosity. The
effect on the motor is as if there were a viscous drag on the rotor. At the end of a move, oscillations are
damped, and the rotor quickly settles at the commanded velocity. During moves beloBE3 @S,
significantly reduces low speed velocity ripple.

The circuitry controlled by thBELVIS command imposes viscosity on the system, but has no feedback
loop to monitor the effect of the viscosiBELVIS keeps the amount of viscosity the same, regardless of the
response of the system.

Refer to theZETA610n Installation Guidfar the full procedure for configuring electronic viscosity. Also
see the example for tlBBACTDRcOommand.
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DJOG Enable RP240 Jog Mode

Type Display (RP240) Interface Product Rev
Syntax <I>DJOG<b> AT6n00 n/a
Units b=0or 1 AT6n50 n/a
Range 0 =disable, 1=enable 610n 4.0
Default n/a 615n 1.0
Response DJOG: *DJOG1 620n 1.0
See Also JOG, JOGA, JOGAA, JOGAD, JOGADA,JOGVH, JOGVL 25?8 1.8

TheDJOGcommand allows you to branch into the RP240 front panel jog mode from within your user-
defined program, adjust the position of the axes, and then return to program execution.

TheDJOG1command enables the RP240 jog mode on all axes. Once the RP240 jog mode is enabled, you
can use the RP240 arrow keys to jog individual axes. UnlikéaBeommand, command processing is
suspended after tiJOG1lcommand is issued. Jogging acceleration and deceleration are performed with
the parameters set with the Jog Accelerati@G@ and Jog Deceleratiod@GAD commands. Jogging

velocities are set with the Jog Velocity HigloGVH and the Jog Velocity LowOGVLD) commands. Once

in the RP240 Jog Mode, you can switch between low and high jog velocities for any axis, and you can also
modify the two jog velocities using the RP24bs key.

To disable the RP240 jog mode, pressviags RecaLL key or issue the immedialeJOG@command.
Upon exiting the RP240 jog mode, the RP240's display is cleared.

To have the jog mode continually enabled during program execution, you must use jog inputg@gad the
command.

DLED Turn RP240 Display LEDs On/Off
Type Display (RP240) Interface Product Rev
Syntax <I>DLED<b><b><b><b><b><b><b><b> AT6n00 n/a
Units n/a AT6N50 n/a
Range b =0 (offf or 1 (on) 610n 4.0
Default n/a 615n 1.0
Response DLED: *DLED1101_0001 620n 1.0
See Also DCLEAR, DPASS, DPCUR,DVAR, DWRITE 625n 1.0
6270 1.0

TheDLEDcommand controls the state of the 8 programmable LEDs on the RPi248gal to substitute a
binary variable (/AR for the DLEDcommand.

Example:

DLEDpllXXXX01 ; Turn on LEDs 1, 2, and 8; turn off LED 7; leave LEDs 3,4,5,
; and 6 unchanged

VARB1=b10101010 ; Set bits 1, 3, 5 & 7 low, and bits 2, 4, 6, & 8 high

DLED(VARB1) ; Turnon LEDs 1, 3,5 & 7; turn off LEDs 2, 4, 6, & 8
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DMTIND

Type Drive Configuration

Syntax <I><@><a>DMTIND<i>

Units n/a

Range 1-4

Default 1

Response DMTIND  *DMTIND1
1DMTIND *1DMTIND1

See Also

Motor Inductance

DAREN, DACTDP, DAUTOS, DELVIS, DMTSTT, DWAVEF

Product

AT6n00
AT6N50
610n
615n
620n
625n
6270

Rev

n/a
n/a
4.0
n/a
n/a
n/a
n/a

The Motor InductanceDMTIND command is used to indicate motor inductance for the active damping

circuit in the 610n. This command should be set according to your miai@éssignalinductance. The
table below shows the large-signal inductance range that corresponds to each of the four settings.

<|>

Inductance Range (mH)

ZETA Motor

1

20.08 & Greater

57-51S, 57-83S, 57-102S

2 10.31 —20.07 83-62S, 83-93S, 83-135S
3 5.03 —10.30 57-51P, 57-83P, 57-102P
4 less than 5.02 83-62P, 83-93P, 83-135P

Motor Inductance Command Settings

Small signal inductance is the value read on an ordinary inductance bridge or meter. Large signal
inductance is found by measuring the actual generator AC flux leakage and generator short circuit current
under dynamic conditions.

If you only have the small-signal inductance available, use this formula to approximate large-signal inductance:
small-signal inductance 1.5 =~ large signal inductance
NOTE: If active dampingdACTDP is disabledPMTINDis ignored by the drive and the command is

inactive. Refer to th@ETA610n Installation Guid®r additional information about how timaTINDand
DACTDRcommands work together. Also see the example fobA@rDRcommand.

TheDMTINDcommand value is automatically saved in battery-backed RAM.

DMTSTT Motor Static Torque
Type Drive Configuration Product Rev
Syntax <I><@><a>DMTSTT<i> AT6n00 n/a
Units n/a AT6N50 n/a
Range 1-4 610n 4.0
Default 1 615n n/a
Response DMTSTT *DMTSTT1 620n n/a
1DMTSTT *1DMTSTT1 625n n/a
See Also DAREN, DACTDP, DAUTOS, DMTIND, DELVIS, DWAVEF 6270 n/a

The Motor Static TorqueDMTST) command is used to indicate the motor’s static torque for the active
damping circuit in the 610n. The table shows the range of static torque that corresponds to each of the four
settings.

<i> Static Torque (N-m) [Static Torque (0z-in) ZETA Motor
1 0.26 - 0.72 36 — 100 57-51, 57-83
2 0.73-1.41 101 — 200 57-102, 83-62
3 1.42 -2.33 201 - 330 83-93, 83-135P
4 2.34-3.48 331 -492 83-135S

Motor Static Torque Command Settings

NOTE: If active dampingDACTDR is disabledPMTSTTis ignored by the drive and the command is
inactive. Refer to theETA610n Installation Guidir additional information about how tlMTSTTand
DACTDRcommands work together. Also see the example foba@rDRcommand.

TheDMTSTTcommand value is automatically saved in battery-backed RAM.
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DPASS Change RP240 Password

Type Display (RP240) Interface Product Rev
Syntax <I>DPASS<i> AT6n00 n/a
Units i =integer of upto 4 characters AT6N50 n/a
Range 1- 9999 610n 4.0
Default For the 6200: DPASS6200 615n 1.0

For the 6201: DPASS6200 620n 1.0

For the 6250: DPASS6250 625n 1.0

For the 6270: DPASS6270

For the ZETA610n: DPASS6104

For the APEX615n: DPASS6150
Response DPASS: *DPASS6200

See Also DCLEAR,DLED, DPCUR,DVAR, DWRITE

6270 1.0

TheDPASScommand changes the RP240 password. If the default password is not changed by the user then
there will be no password protection.

Example:
DPASS1234 ; New password = 1234

DPCUR Position Cursor

Type Display (RP240) Interface Product Rev
Syntax <I>DPCURI,i AT6n00 n/a
Units 1st i =line number, 2nd i =column AT6n50 nl/a
Range line number =1or 2, column =0- 39 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also DCLEAR, DLED, DPASS, DREADI, DVAR, DWRITE gg% 1-8

The Position CursoDPCUR command changes the location of the cursor on the RP240 display. The RP240
lines are numbered from top to bottom, 1 to 2. The columns are numbered left to right, 0 to 39.

0[1 [z s s [o [ oo pofusprshehrspefrhohsoesefpefspefrsfaeoffefsapafosoforpols

0

2|22 o5 [o |7 e o pofuapeluspafioofuruooleapledpfespolerofeshofesaspepepepreps

Gﬁﬁﬁﬂﬂ

F1 F2 F3 F4 F5  F6

Example:
DPCUR2,15 : Position cursor on line 2, column 15
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[ DPTR ] Data Pointer Location

Type Data Storage; Assignment or Comparison Product Rev
Syntax see below AT6n00 22
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 2/4
See Also [ DAT], DATA,[ DATP], DATPTR,DATSIZ, TDPTR 2538 i-g

TheDPTRcommand can be used to compare the current pointer location (the number of the data element to
which the data pointer is pointing) against another value or numeric variable, or to assign the pointer location
number to a variable. The current data pointer location is referenced to the current active data program
specified in the first integer of the |a3ATSIZ or DATPTRcommand.

Syntax: VARn=DPTRwheren is the variable number,
or [DPTR] can be used in an expression suchF@xPTR=1)

Example :
DATSIZ4,200 ; Create data program called DATP4 with 200 data elements
DATPTR4,20,2 ; Set the data pointer to data element #20 in DATP4 and set the

; increment to 2 (DATP4 becomes the current active data program)
VAR1=DPTR ; Assign the number of the pointer location in DATP4 to numeric

; variable #1
VAR1 ; Response is *VAR1=20. Indicates that the data pointer is

; pointing to data element #20.

[ DREAD] Read RP240 Data

Type Display (RP240) Interface Product Rev
Syntax See below AT6n00 n/a
Units n/a AT6n50 n/a
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 1.0
See Also [ DREADH, DREADI, DVAR, DWRITE,[ SS], TSS, VAR gggg 1-8

The Read RP240 DateREAL command allows you to store numeric data entered in from the RP240's
keypad into a variable. As the user presses RP240 numeric keys, the data will be displayed on the RP240
starting at the location equal to the current cursor location + 1 (for a sign bit):

VAR1=DREAD Wait for RP240 numeric entry (terminated with #6TER key), then set
VAR1equal to that value

Additionally theDREADcommand can be used as a variable assignment within another command that is
expecting numeric data (Rule of Thumb: If the command syntax shows that the command field requires a
real number (denoted By> ) or and integer value (denoted 4y ), you can use theREADsubstitution.):

A(DREAD),5.0 Wait for RP240 numeric entry (terminated with H#NTER key), then set axis
#1 acceleration to that value and set axis #2 acceleration to 5.0.

The DREADcommand cannot be used in an expression sU¢ARB=4+DREADr IF(DREAD=1) .
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[ DREADF ] Read RP240 Function Key

Type Display (RP240) Interface Product Rev
Syntax See below AT6n00 n/a
Units n/a AT6n50 n/a
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ DREAD, DREADI, DVAR,DWRITE,[ SS], TSS, VAR 2558 1-8
7 1.

The Read RP240 Function KegREADF command allows you to store numeric data entered in from a
RP240 function key into a variable. Function key1l) € 1,F2 = 2, etc., anMENU RECALL (F0) = 0.

Rule of Thumb for command value substitutions: If the command syntax shows that the command field
requires a real number (denoted<ny ) or and integer value (denoted 4y ), you can use theREADF
substitution (e.gy2,(DREADF) ).

Example:
VAR1=DREADF ; Wait for RP240 function key entry, then set VAR1 equal to that
; value

IF(VAR1=5) ; If function key 5 was hit then ...

GOx1 ; Start motion on axis #2

NIF ; End if statement

DREADI RP240 Data Read Immediate Mode

Type Display (RP240) Interface Product Rev

Syntax <I>DREADI<b> AT6Nn00 n/a

Units n/a AT6N50 nia

Range 1 (enable) or O (disable) 610n 4.0

Default 0 615n 1.0

Response DREADI: *DREADIO 620n 2.1

See Also DPCUR,[ DREAD, [ DREADH 625n 11
6270 1.0

TheDREADI1 command allows continual numeric or function key data entry from the RP240 (when used in
conjunction with thedDREADand/orDREADFcommands). In this immediate mode, program execution is not
paused (waiting for data entry) wheDREADor DREADFcommand is encountered.

| NOTES |

e While in the Data Read Immediate Mode (DREADI1), data is read into numeric
variables only (e.g., A(DREAD) or V(DREAD) will not be valid).

e This feature is not designed to be used in conjunction with the RP240's standard
menus (see 6000 Series Programmer's Guide for menu structure); the RUN, JOG,
and DJOG menus will disable the DREADImode.

¢ Do not assign the same variable to read numeric data and function key data—pick
only one.

Programming Examples on next page ...
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Simple Numeric Data Entry (example):

VAR1=25000 ; Initialize variable #1

DCLEARO ; Clear entire RP240 display

DWRITE"ENTERVALUE> " ; Send message to RP240 display starting at location 1,0
DREADI1 ; Enable RP240 data read immediate mode

VAR1=DREAD ; Set variable #1 (VAR1) to receive data entered on the RP240.

; Current VARL1 data will be displayed at cursor location 1,30
; (fixed). New data will be displayed at current cursor location
; as defined by the previous DCLEAR, DWRITE and DPCUR commands—

; this is the home cursor location for subsequent data entries.
L77 ; Start loop of 77 repetitions
D(VAR1) ; Set distance equal to the current (last entered) RP240 data
GO1 ; Initiate move on axis one
LN ; End loop
DREADIO ; Exit RP240 data read immediate mode

; As the loop is running, the user may enter in a new distance value

; (which must be terminated with the ENTER key) via the RP240 numeric keypad.
; The numeric keystrokes cause the digits to be displayed on the RP240

; starting at the home cursor location (see VAR1=DREAD description in the

; example above). When the ENTER key is pressed, the variable is updated;

; the most significant 10 digits (total, including sign & decimal point

; if appropriate) of this variable are displayed at cursor location 1,30;

; and then the data entry field (starting at home) is cleared.

; The 6000 controller is ready to accept new data.

Numeric Data & Function Key Entry (example):

VAR1=25000 ; Initialize variable #1

VAR2=1 : Initialize variable #2

DCLEARO ; Clear the RP240 display

DPCUR2,0 ; Place RP240 cursor on line 2, column 0 (bottom left corner of
; display)

DWRITE" SLOWFAST" ; Send message to RP240 display starting at location 2,0

DPCUR1,0 ; Place RP240 cursor on line 1, column O (top left corner of
; display)

DWRITE"ENTERVALUE>" ; Send message to RP240 display starting at location 1,0

DREADI1 ; Enable RP240 data read immediate mode

VAR1=DREAD ; Set variable #1 (VAR1) to receive numeric data entered on the
; RP240's keypad

VAR2=DREADF ; Set VAR2 to receive RP240 function key input

L ; Begin loop

IF(VAR2=1) ; If function key 1 was last pressed, do the IF statement
; (slow velocity)

V3.6 ; Set velocity to 3.6 units per second

NIF : End IF statement

IF(VAR2=2) ; If function key 2 was last pressed, do the IF statement
; (fast velocity)

V6.4 ; Set velocity to 6.4 units per second

NIF : End IF statement

D(VAR1) ; Set distance equal to the current (last entered) RP240 numeric
; data

GO1 ; Initiate the move on axis one

LN ; End loop

; As the loop is running, the user may enter in a new distance value and/or
; choose between two different preset velocities. The display does not change
; when a function key is pressed.

Multiple Numeric Data Entry (example):

VAR2=0 ; Initialize variable #2 (VAR2)

VAR3=99 ; Initialize variable #3 (VAR3)

VAR4=10 ; Initialize variable #4 (VARA4)

VAR5=25000 ; Initialize variable #5 (VARS)

DCLEARO ; Clear the entire RP240 display

DPCUR2,0 ; Place RP240 cursor on line 2, column 0 (bottom left corner of
; display)

DWRITE"ACCELVEL DIST" ; Send message to RP240 display starting at location 2,0

DREADI1 ; Enable RP240 data read immediate mode

VAR2=DREADF ; VAR2 will capture function key entries (0 - 6)

L ; Begin loop

IF(VAR2<>0) ; If a new function key is pressed, do the following code:

DCLEAR1 ; Clear line one of the RP240 display (top line)
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IF(VAR2=1) ; If function key 1 is pressed, do the IF statement
; (input acceleration)
DWRITE"ENTERACCELVALUE>" ; Send message to RP240 display starting at location 1,0

VAR3=DREAD ; Set VAR3 equal to the numeric data entered on the RP240's keypad
NIF : End IF statement

IF(VAR2=2) ; If function key 2 is pressed, do the IF statement (input velocity)
DWRITE"ENTERVEL VALUE>" ; Send message to RP240 display starting at location 1,0
VAR4=DREAD ; Set VAR4 equal to the numeric data entered on the RP240's keypad
NIF : End IF statement

IF(VAR2=3) ; If function key 3 is pressed, do the IF statement (input distance)
DWRITE"ENTERDIST VALUE>" ; Send message to RP240 display starting at location 1,0
VAR5=DREAD ; Set VAR5 equal to the numeric data entered on the RP240's keypad
NIF : End IF statement

VAR2=0 ; Prohibit repeated execution of this code

VAR2=DREADF ; Re-enable VAR2 to capture new function key entry

NIF : End IF statement

A(VAR3) ; Set acceleration equal to the numeric value of VAR3

V(VAR4) ; Set velocity equal to the numeric value of VAR4

D(VARD5) ; Set distance equal to the numeric value of VAR5

GO1 ; Initiate the move on axis one

LN ; End loop

; As the loop is running, the user may select among the three variables he wants

; to enter data into. These three variables correspond with acceleration,

; velocity, and distance. Each time the function key variable changes from 0

; (to 1, 2 or 3), then a new message is displayed and the VARi=DREAD command

; will put the current value of that variable in location 1,30 (upper right hand

; corner of the display). For example, the user can choose VEL ( F2) and then
; repeatedly change VAR4 by entering a value on the RP240 numeric keypad and

; pressing the ENTERkey. Each time through the loop, the VAR4 data is loaded

: into the V command.

DRES Drive Resolution
Type Drive Configuration Product Rev
Syntax <I><@><a>DRES<i><i><i> <i> AT6N00 1.0
Units i = steps/rev AT6n50 n/a
Range 200 - 1024000 610n 4.0
Default 25000 615n n/a
Response DRES: *DRES25000,25000,25000,25000 620n 1.0
1DRES: *1DRES25000 625n n/a
See Also DRFLVL, DRIVE, ENC, ERES, PCOMP ,PULSE, SCALE, TSTAT 6270 n/a

The Drive ResolutionRE9 command is used to match the indexer resolution to that of the motor/drive to
which it is attached. This command is necessary in order to accurately calculate motor drive accelerations
and velocities whether scaling is disabl8G@4ALE®, or enabled. This command, in combination with the
EREScommand, provide the information required for encoder based moves.

Contouring Applications: All axes involved in contouring (those specified with B#XEScommand)
must have the saniERESsetting.

Example:
DRES200,10000,25000,25000 ; Set drive res. for axis 1 to 200 steps/rev, axis 2
; to 10000 steps/rev, and axes 3 & 4 to 25000 steps/rev
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DRESET Drive Reset

Type Communication Interface Product Rev
Syntax <I>DRESET AT6n00 n/a
Units n/a AT6n50 n/a
Range n/a 610n n/a
Default n/a 615n 4.1
Response n/a 620n n/a
SeeAlso  RESET 625n na

6270 n/a

DRESETis applicable to the 6151 with 4.1 (or greater) software, and to the 6152/6154 with 4.2 (or greater) software.

TheDRESETcommand returns the internal motor drive to its power-on state and clears internal motor drive
faults (see table below). The internal controller is not affected except that the command requires 2 seconds
to complete. Th®RESETcommand is an alternative to cycling AC power to the drive/controller

electronics €ontrol L1 andControl L2 terminals) or activating the 615msset input. Refer to thé15n

Installation Guidefor further details on fault conditions and how to recover from them.

Note that you should rectify the cause of the fault before resetting the fault condition as noted in the table
below; otherwise, the fault is likely to reoccur.

LED Description How to reset the fault
Bridge Fault * Power stage over-temperature. Note 1
Power stage over-current. Note 1
Motor short circuit. Note 1
Drive Fault * Control board over-temperature. Note 1
Under-voltage (brownout). Note 2
Motor Fault * Resolver not connected. Note 1
Motor over-temperature. Note 1
Motor thermostat not connected. Note 1
Over Voltage Fault * Bus voltage exceeded 420VDC. Note 1
Regen Fault * Excessive regeneration (external Note 1

regeneration resistor may be required).

* When these faults occur, the 615n's output current is latched off.

Note 1  Activate the drive RESET input on the DRIVE AUXILIARY connector (hold the input to less than 1.0V
for at least 20 milliseconds; reset begins upon release of the low voltage), issue the DRESET
command, or cycle power to the Control L1 and Control L2 terminals.

Note 2  When the bus voltage drops below 85VAC 120VDC the Drive Fault LED will latch, indicating a
under-voltage condition. The controller will then disable the drive. When the bus voltage has
recovered there are 3 ways to clear the drive fault: (1) issue a reset via the drive reset input, (2)
enter the DRESETcommand, or (3) enable the drive with the DRIVE1 command.

Reset Input or DRESETCommand vs. RESETCommand
There are two ways to reset the 615n:

e Reset the internal drive (2 options):
- Issue thebDRESETcommand.
- Activate therReESET input, ahardwarereset, to reset the drive functions within the 615n.
(To reset the drive, hold the reset input at a low voltage, less than 1.0V, for at least
20 milliseconds. Reset will begin upon release of the low voltage.)

e Reset the internal controller functions with &®ESETcommand.RESETis asoftware
reset—it resets only the internal controller functions within the 615n.

The two reset functions (drive vs. controller) are independent, and do not directly affect each other.
This means that if you use tReESET input or theDRESETcommand to reset the drive, the controller
will remain up and running. Similarly, if you issuRBESETcommand to return the controller to power-
up conditions, the drive functions will not automatically be reset.
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DRFLVL Drive Fault Level

Type Drive Configuration Product Rev
Syntax <I><@><a>DRFLVL<b><b><b><b> AT6Nn00 1.0
Units n/a _ _ _ OEM-AT6n00 n/a
Range b =0 (active low), 1 (active high), or X(dont change) AT6N50 1.0
Default 0 (1 for 6201 only) 610n n/a
Response DRFLVL  *DRFLVLO000 615n n/a
1DRFLVL *1DRFLVLO 6200 1.0

See Also [AS],[ASX], DRIVE, DRES, [ ER ], INFEN, TAS, TASX, TER 6201 n/a
625n 1.0

6270 1.0

The Drive Fault LevelRFLVL command is used to individually set the fault input level for each axis. To
enable the drive fault input, thieFEN command must be enabled. Use the following table for setting the
drive fault level for Compumotor drives.

Compumotor Product Drive Fault Level

BLH, L, LE, PDS, PK130, PS7, UD2, UD5, UD12 Active Low (DRFLVLG
APEX, C+, Dynaserv, LN, OEM Series, S, SD (in SC rack), CD (in CN rack), TQ, Z, ZETA  Active High (DRFLVL1)

The drive fault input schematic is shown in the 6000 Series pratkiatiation Guide

Drive Fault Input Status:

Use bit #14 in th@AS, TASF, or AS commands to check the status of the drive fault input (if the drive is
enabled). Bit #4 of thEASX TASXF, andASXcommands reports the stamien if the drive is disabled

Drive Fault Level (DRFLVL) Status of device driving the Fault input ASbit #14 and ASXbit #4
DRFLVL1 (active high) OFF or not connected (not sinking current) 1 (drive fault has occurred)
ON (sinking current) (/]
DRFLVLZ(active low) OFF or not connected (not sinking current) a
ON (sinking current) 1 (drive fault has occurred)

When a drive fault occurs, motion will be stopped on all axes and program execution will be terminated. In
servo systemg6250, etc.), motion is stopped at the rate set withia®command (default is 100
units/sec/sec).

| STEPPER SYSTEMS

A drive fault condition will stop motion instantaneously, without a controlled deceleration
ramp—this allows the load to free wheel, possibly damaging equipment. Compumotor
recommends using a brake on your motor drive system to brake the load in the event of
a drive fault.

Example:
DRFLVL0101 ; Set drive fault level to be active low on axes 1 & 3,
; active high on axes 2 & 4
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DRIVE Drive Enable

Type Drive Configuration Product Rev
Syntax <I><@><a>DRIVE<b><b><b><b> AT6Nn00 1.0
Units n/a OEM-AT6n00 n/a
Range b =0 (shutdown), 1 (enable), or X(don't change) AT6N50 1.0
Default 1 (AT6Nn00 , 610N & 620n); 0 (6250, AT6250 & 615n) 610n 4.0
Response DRIVE *DRIVE1111 615n 1.0
1DRIVE  *1DRIVE1l 620n 1.0

See Also [ AS ], DRFLVL, DRES, KDRIVE, TER 625n 1.0
6270 1.0

The Drive Enable command energizBRI(VE1) or de-energizeDRIVE® a Compumotor motor/drive
combination. The internal shutdown output circuit is illustrated in the 6000 Series pratstatiation
Guide

Steppers DRIVEL energizes the motor drivehutdown+ Sinks current andhutdown- sources current).
DRIVE@de-energizes the motor drivéh(tdown+ sources current arshutdown- Sinks current).

Servos  DRIVEL energizes the motor drive (t8eITNO relay output is connected tmm, and thesSHTNC
relay output is disconnected frarom). DRIVE@de-energizes the motor drive (theTNO relay
output is disconnected froobMm, and thesHTNC relay output is connected tmm). DRIVEL
also sets the commanded positioRE) equal to the actual positionKE). NOTE: If the
Disable Drive on Kill KDRIVE) mode is enabled, the drive will be de-energized in the event of
a kill command or kill input.

NOTE: TheDRIVE@command will not de-energize a motor drive during motion.

Example:
DRIVE1110 ; Energize drives 1 through 3, de-energize drive 4

DRPCHK RP240 Check

Type Communication Interface; Display (RP240) Interface Product Rev
Syntax <I>DRPCHK<i> AT6n00 n/a
Units n/a AT6Nn50 n/a
Range 0-3 610n 4.0
Default 0 for port COM1, 3 for port COM2 (PORT command setting 615n 4.1

determines which COM port's DRPCHK setting is checked) 620n 4.1
Response DRPCHK  *DRPCHK3 625n 4.1
See Also PORT, XONXOFF 6270 41

The Remote COM Port CheckRPCHKcommand is used to indicate whether a port is to be used with an
RP240 or with 6000 language commands. DReCHikommand affects the COM port selected with the
lastPORTcommand. Th®@RPCHKommand value is automatically saved in battery-backed RAM.

NOTE: Depending on your product, COML1 is the RS-232 connector (or Rx, Tx, GND terminals on the
AUX connector) or the COM1 connector; COM2 is the RP240 connector or the COM2 connector.

DRPCHK@....... The serial port will be used for 6000 language commands. This is the default setting for
COM1, and if using RS-485 half duplex on COM2. Power-up messages appear on all ports
set toDRPCHK@

DRPCHKL....... A check for the presence of an RP240 will be performed at power-up/reset. If an RP240 is
present, the 6000 product will initialize the RP240. If an RP240 is not present, the port may
be used for 6000 language commands. Note that RP240 commands will be sent at power-up
and reset.

DRPCHK2....... A status check for the presence of an RP240 will be periodically performed (every 5-6
seconds). If an RP240 is plugged in, the 6000 product will initialize the RP240. Press F6 on
the RP240 periodically until the 6000 product recognizes the RP240. (The RP240 indicates
that it has been recognized by beeping when F6 is pressed.)

72 6000 Series Software Reference



DRPCHK3....... A status check for the presence of an RP240 will be performed at power-up/reset. If an
RP240 is present, the 6000 product will initialize the RP240. If an RP240 is not present, no
commands exce@WRITEwill have any effect for that port and the COM port will ignore
received characters. This is the default setting for COM2, unless you are using RS-485
multi-drop communication (in which case the default changBRRCHKY

Each port has its owbRPCHHKalue, but only one may be setiBPCHK2r DRPCHK3t any time.

RS-485 compatible products: If you are using RS-485 communication in a multi-drop (requires you to
change an internal jumper to select half duplex), the default setting for CAMPEHKZ If the internal
jumper setting is left at full duplex, the default setting for COM2R&CHK3

Default values are used untiRPCHHs set for the first timeDRPCHK/alues are automatically saved in non-
volatile memory. They do not change until you set new values. It may be advisable to inclDdE@iK
command in your start-up program to ensure that it powers up in the correct setting for your current
application.

DVAR Display Variable on RP240

Type Display (RP240) Interface Product Rev
Syntax <I>DVARI,<i><i>,<i> AT6N00 n/a
Units See below AT6n50 nl/a
Range n/a 610n 4.0
Default See below 615n 1.0
Response n/a 620n 1.0
See Also [ DREAD, [ DREADH, DWRITE, VAR 625n 1.0

6270 1.0

The Display Variable on RP240VAR command is used to display a numeric variable on the RP240's
LCD at the current cursor location:

1St Variable number [Range 1 - 150]
2ndj = Number of whole digits displayed (left of decimal point) [Range O - 9]

3rdi = Number of fractional digits displayed (right of decimal point) [Range 0 - 8]
athy = Sign bit: 0 = no sign displayed, 1 = display + or -

Example :

VAR2=542.14 ; Assign the value 542.14 to variable #2

DVAR2,6,3,1 ; Display variable #2 as +000542.140

DVAR2,3,1,0 ; Display variable #2 as 542.1

DVAR2,3,,1 ; Display variable #2 as +542

DWAVEF Waveform

Type Drive Configuration Product Rev
Syntax <I><@><a>DWAVEF<i> AT6n00 n/a
Units n/a AT6Nn50 n/a
Range 1-4 610n 4.0
Default 1 615n n/a
Response DWAVEF *DWAVEF1 620n n/a

1DWAVEF *1DWAVEF1 625n n/a
See Also DAREN, DACTDP, DAUTOS, DMTIND, DMTSTT, DELVIS 6270 n/a

The Waveform DPWAVE}Fcommand designates the waveform for the current from the 610n to the motor.
The table below shows the amount of negative 3rd harmonic injection that corresponds to each of the four
settings. In most application using Compumotor-supplied motors, the default setting provides the best
performance.
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<i> 3rd Harmonic Injection
1 -4%
2 -10%
3 -6%
4 Pure sine

Waveform Command Settings

NOTE: If you choose the pure sine waveform when the motor resolution is set for 200 steps/rev, the
Automatic Test mode of the 610n will be initiated. Refer taAB& A610n Installation Guidtor additional
information about selecting a waveform.

DWRITE Write Text on RP240

Type Display (RP240) Interface Product Rev
Syntax <I>DWRITE"message" AT6n00 n/a
Units n/a AT6N50 n/a
Range Message can be <70 characters (may not use characters ", \,* or :) 610n 4.0
Default See below 615n 1.0
Response n/a 620n 1.0
See Also DCLEAR, DLED, DPASS, DPCUR, DVAR, PORT gg?g 1-8

The Write Text on RP24MWRITEH command displays a message on the RP240's LCD starting at the
current cursor location. A message is a character string of up to 70 characters in length. The characters
within the string may be any characters except quotéackslash\(), asterisky), and colon:(). Strings

that have lower-case letters will be converted to upper case prior to display (see example).

The following graphic shows the location of the RP240's two-line, 40-character display. It also shows the
characters in relation to the function keys.

0[1 [z s s o[ o [» pofuspfrshahsnefohohsfeseafpeespefrsfefofofefaopaffoforbols

o}
o[22 s o [7[e o poluahehahehopehrhehspofspafspefspeferpsieoofoipefsapapspoprpops

AEAEAESEAES,

F1 F2 ' F3 | (F4 | F5 | Fé6

HINT: If you do not have an RP240 and wish to send (only) characters out the serial port to another serial
device, you may use this command. Place a backslash (\) before non-alphanumeric characters.
Example:DWRITE"HOMING SUCCESSFUL\13" = send message plus <CR>

Example :

DCLEARO ; Clear RP240 display

DPCUR1,12 : Move cursor to line 1, column 12
DWRITE"Enter Number of Parts"; RP240 will display: ENTER NUMBER OF PARTS
VAR1=DREAD ; RP240 waiting for data entry
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E Enable Communication

Type Communication Interface Product Rev
Syntax <i_><I>E<b> AT6n00 n/a
Units i =unit number set by DIP switch or by ADDRcommand AT6n50 n/a
Range i =0- 7 (if using DIP switch setting) or 610n 4.0

i =0- 99 (f unit #is set with the ADDRecommand); 615n 1.0

b = 0 (serial communication off) or 1 (serial communication on) 620n 1.0
Default b=1 625n 1:0
Response 0_E: *E1 6270 1.0

See Also ADDR, DRPCHK, ECHO, PORT, XONOFF

The E command allows you to enable and disable serial ports on your stand-alone 6000 controller. To
enable all units in the daisy-chain at one time, you can usgltbemmand. Th@ORTcommand
determines which COM port is affected by theommand.

Example:

PORT1 ; Next command affects the COM1 serial port on the 6000 product

0 E1 ; Enable serial port for unit with device address 0

ECHO Communication Echo Enable

Type Communication Interface Product Rev

Syntax <I>ECHO<b> AT6n00 n/a

Units nfa AT6Nn50 n/a

Range b =0 (disable), 1 (enable), 2 (echo through other COM port), 610n 4.0
3 (echo through both COM ports), or X (don't change) 615n 1'0

Default 1 620n 1'0

Response ECHO: *ECHOO0 625n 10

See Also 1. [ EOL, EOT, ERRLVL, PORT, [SS ], TSS 6270 1.0

The Communication Echo EnablEqHQ® command enables command edbmwer-case letters are
converted to upper case and then eché@den echo is enabled, commands are echoed character by
character.

In a terminal emulator mode, you may not see the echoed characters on your display when issuing
commands that have a response, because the echoed characters may be overwritten by the response.

ThePORTcommand determines which COM port is affected byetRRBADcommand.

4.0 EnhancementsTheECHOcommand was enhanced with options 2 and 3. The purpose is to
accommodate an RS-485 multi-drop configuration in which a host computer communicates to the “master”
6000 controller over RS-232 (COML1 port) and the master 6000 controller communicates over RS-485
(COM2 port) to the rest of the units on the multi-drop. For this configuration, the echo setup should be
configured by sending to the master the following commands executed in the order shown. In this example,
it is assumed that the master's device address is set to 1. Hence, each command is prefixeédavith “
address only the master unit.

1 PORT2....... Subsequent command affects COM2, the RS-485 port

1 ECHO2....... Echo characters back through the other port, COM1

1 PORTL....... Subsequent command affects COM1, the RS-232 port

1 ECHOs....... Echo characters back through both ports, COM1 and COM2
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ELSE Else Condition of IF Statement

Type Program Flow Control Product Rev
Syntax <I>ELSE AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also IF, NIF 625n 1.0

6270 1.0

This command is used in conjunction with theandNIF commands to provide conditional branching. If
the expression contained within the parentheses dFtttemmand evaluates true, then the commands
between théF and theELSE are executed. The commands afterBh8E until theNIF are ignored. If the
expression evaluates false, the commands betwe@&n #teand theNIF are executed. The commands
betweenlF andELSE are ignored. TheLSE command i®ptional and does not have to be included in the
IF statementlF( )..ELSE..NIF commands can be nested up to 16 levels deep.

Programming order: IF( expressioh ...commands.ELSE ...commands.NIF
Example:
IF(IN=b1XO0) ; Specify if condition to be input 1 =1, input 3 =0
T5 ; If condition evaluates true wait 5 seconds
ELSE ; Else part of IF condition
TPE ; If condition does not evaluate true transfer position of
; all encoders
NIF ; End IF statement

EMOVDB Encoder Move Deadband Enable

Type Encoder Configuration Product Rev
Syntax <I><@><a>EMOVDB<b><b><b><b> AT6Nn00 1.0
Units n/a . OEM-AT6n00 nl/a
Range b = 0 (disable), 1 (enable), or X(don't change) AT6n50 n/a
Default 0 610n 4.0
Response EMOVDB: *EMOVDB0000 615n n/a
1EMOVDB: *1EMOVDBO 620n 1.0

See Also ENC, EPM, EPMDB,EPMG,EPMV, ERES, ESDB, ESK, ESTALL 625n n/a
6270 n/a

When this command is enabled on any axis, the next command in the command buffer will not be executed
until the encoder on the enabled axis is within the position maintenance deaeibisimds(

NOTE |

If EMOVDHBs not enabled and position maintenance (EPN) is enabled, a move that
requires end position adjustment (i.e. falls outside the EPMDBwill not correct its position
if another move command is encountered. However, subsequent moves will not suffer
from cumulative errors. This is due to the fact that the controller will command the motor
to make the next move relative to where it should be and not where it actually is at the
start of the move. Upon reaching its final destination, position maintenance will assure
proper positioning of the motor.

Bit 19 of the axis status register reflects whether motion is within the deadbarthSbemmand can be
used to get the axis status response.

Example:
@EPMDB10 ; Position maintenance deadband set to 10 encoder steps on all axes
@EMOVDB1 ; Enable encoder move deadband on all axes
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ENC Encoder / Motor Step Mode

Type Encoder Configuration Product Rev
Syntax <I><@><a>ENC<b><b><b><b> AT6n00 1/0
Units n/a OEM-AT6n00 n/a
Range b =0 (motor step mode) or 1 (encoder step mode) AT6n50 n/a
Default 0 610n 4.0
Response ENC: *ENCO0000 615n n/a

1ENC:  *1ENCO 620 1.0
See Also [ AS ], EMOVDB, EPM, EPMDB, EPMG, EPMV, ERES, ESDB, ESK, 625n n/a

ESTALL, FOLMAS, SCALE, SCLD, STRGTE, TAS, TPMAS 6270 n/a

The Encoder/Motor Step ModeNQ command determines whether move distances are based on motor
steps ENC@ or encoder step&RCI.

In motor step modeENCE, the distance valu®) and the corresponding scal&c{D are the only
parameters used to determine actual step output values.

In encoder step mode&NCI), the distance valu®) and the scaleiSCLD are used to determine the number
of encoder steps. This encoder step value is achieved by outputting as many motor steps as necessary to
perform the required encoder steps.

NOTE
The acceleration, deceleration, and velocity parameters are always
referenced in motor steps.

Enabling encoder step mode does not guarantee that a move will be positioned to the exact encoder step
value commanded. Position maintenargeM must be enabled to activate closed loop control.

Stalls can be detected by enabling Stall De®8TALL), with an appropriate Stall Backlash Deadband
(ESDB.

Example:

DRES25000,25000 ; Motor/drive resolution set to 25000 steps/rev on axes 1 and 2.

ERES4000,4000 ; Encoder resolution set to 4000 post-quadrature counts/rev
;onaxes1&2

SCALE1 ; Enable scaling

SCLA25000,25000 ; Set the acceleration scaling factor to 25000 steps/unit
;onaxes1&2

SCLV25000,25000 ; Set the velocity scaling factor to 25000 steps/unit
;onaxes1&2

SCLD1,1 ; Set the distance scaling factor to 1 step/unit on axes 1 & 2
ENC11XX ; Encoder step mode for axes 1 & 2

MAOOXX ; Incremental index mode for axes 1 & 2

MCOOXX ; Preset index mode for axes 1 and 2

A10,12 ; Set the acceleration to 10 & 12 units/sec/sec for axes 1 & 2
V1,1 ; Set the velocity to 1 unit/sec for axes 1 & 2

D100000,1000 ; Set the distance to 100000 & 1000 units for axes 1 & 2
GO11 ; Initiate motion (axis 1 moves 100000 encoder steps,

; axis 2 moves 1000 encoder steps)
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ENCPOL Encoder Polarity

Type Encoder; Controller Configuration Product Rev
Syntax <I><@><a>ENCPOL<b><b><b><b> AT6N00 4.0
Units b = polarity bit OEM-AT6n00 n/a
Range 0 (normal polarity), 1 (reverse polarity) or X(don't change) AT6n50 n/a
Default 0 610n 4.0
Response ENCPOL *ENCPOL0000 615n n/a

1ENCPOL *1ENCPOLO 620n 4.0
See Also CMDDIR,[ FB], FOLMAS,[ PCE], [ PE], [ PER], PSET, SFB, TFB, 625n n/a

TPE, TPCE, TPER 6270 3.0

Servo stability requires a direct correlation between the commanded direction and the direction of the
encoder counts (i.e., a positive commanded direction from the controller must result in positive counts from
the encoder).

If the encoder input is counting in the wrong direction, you may reverse the polarity Wi aTROL

command (see programming example below). This allows you to reverse the counting direction without
having to change the actual wiring to the encoder input. For example, if the encoder on axis 2 counted in the
wrong direction, you could issue tB&ICPOLx1command to correct the polarity.

Immediately after issuing ttENCPOLcommand, the encoder will start counting in the opposite direction
(including all encoder position registers). For servos, the polarity is immediately changed whether or not
encoder feedback is currently selected withdhB command (servos); for steppers, the polarity is
immediately changed whether the controller in encoder step redis)(or motor step modeENCE.

| NOTE |

Changing the feedback polarity effectively invalidates any existing offset position (PSET)
setting; therefore, you will have to re-establish the PSET position.

TheENCPOLcommand is automatically saved in non-volatile RAM (stand-alone products only).

If you wish to reverse the commanded direction of motion, first make sure there is a direct correlation
between commanded direction and encoder direction, then issue the apprapizm@rcommand to
reverse both the commanded direction and the encoder directiogfgee/Rcommand description for

full details).

Example:

SFB1 : Select encoder feedback for axis 1

SMPER100 ; Set maximum position error to 100 units on axis 1

PSETY ; Define current position of axis 1 as position zero

1TPE ; *AITPE+O (response indicates encoder #1 is at position zero)
MAO ; Select incremental positioning mode

D+8000 ; Set distance to 8,000 units in the positive direction

GO1 ; Move axis 1. If the encoder polarity is incorrect, the axis will be

; unstable and will stop (drive disabled) as soon as the maximum
; position error of 100 units is reached.
1TPE ; *1ITPE-100 (response should show that encoder #1 is approximately at
; position -100; the minus sign indicates that the encoder is
; counting in the wrong direction)

ENCPOL1 ; Reverse encoder polarity on axis 1
PSETO ; Define current position of axis 1 as position zero
DRIVE1 ; Enable the drive (drive was disabled when the SMPER value was
; exceeded)
D+8000 ; Set distance to 8,000 units in the positive direction
GO1 : Move axis 1
1TPE ; *ITPE+8000 (response shows encoder #1 has moved 8,000 units in the

; positive direction, indicating that the encoder is now counting in
; the correct direction)
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END End Program/Subroutine/Path Definition

Type Program or Subroutine  Definition Product Rev
Syntax <I>END AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also $, DEF, DEL, ERASE, GOBUF, GOSUB, GOTO, RUN 625n 1.0

6270 1.0

TheENDcommand marks the ending point of a program/subroutine/path contour definition. All commands
between th®EFand theENDstatement will be considered in a program, subroutine, or path contour.

Example:

DEF pick ; Begin definition of program named pick

GO01100 ; Initiate motion on axes 1 and 2

END ; End program definition

pick ; Execute program named pick

EOL End of Line Terminating Characters

Type Communication Interface Product Rev
Syntax <I>EQOL<i><i><i> AT6n00 1.0
Units n/a AT6N50 1.0
Range i =0- 256 610n 4.0
Default 13,10,0 615n 1.0
Response EOL: *EOL13,10,0 620N 1.0
See Also ], [ BOT, EOT, ERRLVL, PORT, WRITE, XONOFF 625n 1.0

6270 1.0

The End of Line Terminating CharacteE®D{) command designates the characters to be placed at the end

of each line, but not the last line, in a multi-line response. The last line of a multi-line responseEbds the
characters. Up to 3 characters can be placed at the end of each line. The characters are designated with their
ASCII equivalent (no character that has a value of zero [] will be output). For example, a carriage return is
ASCII 13, a line feed is ASCII 10, and no terminating character is designated with a zero.

Stand-alone products: TiR®RTcommand determines which COM port is affected byethecommand.

NOTE: Although you may issue a single command, &g AT, each line of the response will have the
EOL characters. The last line in the response will havE@kcharacters. If the response is only
one line long, th&OTcharacters will be placed after the response, na@theharacters.

Character ASCII Equivalent
Line Feed 10
Carriage Return 13
Ctrl-Z 26

For a more complete list of ASCII Equivalents, refer to the ASCII Table in Appendix C.

Example:
EOL13,0,0 ; Place a carriage return after each line of a response
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EOT End of Transmission Characters

Type Communication Interface Product Rev
Syntax <I>EQT<i> <i>,<i> AT6n00 1.0
Units n/a AT6N50 1.0
Range i =0- 256 610n 4.0
Default 13,0,0 615n 1.0
Response EOT: *EOT13,0,0 620n 1.0
See Also 1, [, BOT, EOL, ERRLVL, PORT, WRITE 625n 1.0

6270 1.0

The End of Transmission Terminating CharacteE@&T command designates the characters to be placed at
the end of every response. Up to 3 characters can be placed after the last line of a multi-line response, or
after all single-line responses. The characters are designated with their ASCII equivalent (no character that
has a value of zero [@] will be output). For example, a carriage return is ASCII 13, a line feed is ASCII 10,
a Ctrl-Z is ASCII 26, and no terminating character is designated with a zero.

Stand-alone products: TIR®RTcommand determines which COM port is affected byeth&command.

NOTE: Although you may issue a single command, &g AT, each line of the response will have the
EOLcharacters. The last line in the response will hav&@ikcharacters. If the response is only
one line long, th&OTcharacters will be placed after the response, na@heharacters.

Character ASCII Equivalent
Line Feed 10
Carriage Return 13
Ctrl-Z 26

For a more complete list of ASCII Equivalents, refer to the ASCII Table in Appendix C.

Example :
EOT13,10,26 ; Place a carriage return, line feed, and Ctrl-Z after the last line
; of a multi-line response, and after all single line responses

EPM Enable Position Maintenance Mode
Type Encoder Configuration Product Rev
Syntax <I><@><a>EPM<b><b><b><b> AT6Nn00 1.0
Units na OEM-AT6n00  n/a
Range b =0 (disable), 1 (enable), or X(don't change) AT6n50 n/a
Default 0 610n 4.0
Response EPM: *EPMO0000 615n n/a
1EPM: *1EPMO 620N 1.0
See Also [ AS], ENC, EPMDB,EPMG,EPMV,TAS, TPER 625n n/a

6270 n/a

This command enables position maintenance mode. This mode is only active while in encoder step mode
(ENCY). When position maintenance mode is enabled, the actual end of move position is compared to the
desired move position. If there is a difference between actual and desired position that is greater than the
position maintenance deadbaP{ DB a correction move will be generated to adjust for the discrepancy.
The position error can be observed with TRERcommand.

Do not mistake position maintenance for true servoing. Position maintenance is only invoked at the end of a
move, where it continually monitors the position and corrects for position errors. Servoing takes place
throughout the entire move, making adjustments on-the-fly.

If position maintenance is enabled and the motor drifts, check that the encoder is connected properly.
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Example:

DRES25000,25000

ERES4000,4000
SCALE1

SCLA25000,25000
SCLV25000,25000

SCLD1,1
EPMDB5,5
ENC11XX
EMOVDB11XX
EPMG500,500
EPMV1,1

EPM11XX
MAOOXX
MCO0XX
A10,12

V11
D100000,1000
GO11

; Motor/drive resolution set to 25000 steps/rev on axes 1 and 2
; Encoder resolution set to 4000 post-quadrature counts/rev on
;axes 1and 2
; Enable scaling
; Set accel scaling factor to 25000 steps/unit on axes 1 & 2
; Set velocity scaling factor to 25000 steps/unit on axes 1 & 2
; Set the distance scaling factor to 1 step/unit on axes 1 & 2
: Position maintenance deadband set to 5 units on axes 1 & 2
; Encoder step mode for axes 1 and 2
: Enable encoder move deadband
; Set position maintenance gain factor to 500 Hz on axes 1 and 2
; Set position maintenance correction velocity to 1 unit/sec or
; 25000 steps/sec on axes 1 and 2
; Enable position maintenance on axes 1 and 2
; Incremental index mode for axes 1 and 2
; Preset index mode for axes 1 and 2
; Set the acceleration to 10 and 12 units/sec/sec for axes 1 & 2
; Set the velocity to 1 unit/sec for axes 1 and 2.
; Set the distance to 100000 and 1000 units for axes 1 and 2
; Initiate motion on axes 1 and 2: axis 1 will move 100000

; encoder steps and axis 2 will move 1000 encoder steps.

; (If, at the end of all the above moves, the actual encoder count is greater

; than 5 encoder steps away from the desired positions, a correction move will
; be made for each axis that exceeds the position maintenance deadband. The
; correction will be made at a maximum of 25000 steps/sec.)

EPMDB Position Maintenance Deadband
Type Encoder Configuration Product Rev
Syntax <I><@><a>EPMDB<r><r>,<r> <r> AT6n00 1.1
Units r =encoder counts OEM-AT6n00 n/a
Range 0 - 99,999,999 AT6N50 n/a
Default 0 610n 4.0
Response EPMDB: *EPMDBO0,0,0,0 615n n/a
1EPMDB: *1EPMDBO 620n 10
See Also [ AS], ENC, EPM, EPMG,EPMV, TAS 625n n/a
6270 n/a

The position maintenance deadbaBENIDB command establishes the maximum encoder step error that is
allowed at the end of a move. APMDBralues entered are in encoder steps. At the end of a move, if
position maintenance is enabl&PW), the difference between the actual encoder count and the desired
encoder step move distance is continually monitored. Should the difference be greater than the position
maintenance deadband, a correction move will occur.

This value also determines when the indexer considersiitgatisition The status bit that refledis
positionon a specific axis will not be set until the actual encoder count falls within the deadband.

Bit 19 of the axis status register reflects whether the axis is within the deadbafdSideenmand can be
used to get the axis status response.

Example : Refer to the enable position maintenance mode (EPN) command example.

Command Descriptions 81



EPMG Position Maintenance Gain Factor

Type Encoder Configuration Product Rev
Syntax <I><@><a>EPMG<i> <i><i>,<i> AT6n00 11
Units i =gain value OEM-AT6Nn00 n/a
Range 0 - 999,999 AT6N50 n/a
Default 10000 610n 4.0
Response EPMG: *EPMG10000,10000,10000,10000 615n n/a
1EPMG: *1EPMG10000 620n 1.2

See Also ENC, EPM, EPMDB,EPMV 625n n/a
6270 n/a

The Position Maintenance Gain FacteP{¢ command establishes the error correction velocity for the
position maintenance error correction move. The correction velocity is determinede®MbBealue and
the encoder error at the end of the move.

The correction velocity £PMGk error.
The correction velocity will not exceed the maximum correction velocity v&Re!y.

Example : Refer to the enable position maintenance mode (EPN) command example.

EPMV Position Maintenance Maximum Velocity
Type Encoder Configuration Product Rev
Syntax <I><@><a>EPMV<r>,<r><r> <r> AT6n00 1.0
Units r = units/sec OEM-AT6n00 n/a
Range 0.00000 - 1,600,000 (Max. depends on PULSEsetting) AT6n50 n/a
Default 0.5000 610n 4.0
Response ~ EPMV:  *EPMV0.5000,0.5000,0.5000,0.5000 615n nia
1EPMV:  *1EPMV0.5000 620N 10
See Also ENC, EPM, EPMDB,EPMG,PULSE, SCALE, SCLV 625n n/a

6270 n/a

The Position Maintenance Maximum VelociAMY command establishes the maximum velocity for any
position maintenance correction move.

Velocities outside the valid range are flagged as an error, with a meg$agelD DATA-FIELD x, where
x is the field number. When an invalid velocity is entered the previous velocity value is retained.

If scaling 6CALE is not enabled, the velocity value is entered in motor revs/sec; this value is internally
multiplied by the drive resolutiolbRES value to obtain a velocity value in motor steps/sec for motion
calculations.

Scaling If scaling SCALB is enabled, thePMVcommand value is entered in user units/sec and is
internally multiplied by the velocity scaling fact@qL\) to convert user units/sec to motor
steps/sec. The velocity value may be truncated if the value entered exceeds the velocity resolution
at the given scaling factor. For further discussion on velocity scaling, refers@theommand
description.

Example : Refer to the enable position maintenance mode (EPN) command example.
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[ER] Error Status

Type Assignment or Comparison Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 1.0
See Also [ ASX], DRFLVL, ERROR, ERRORP, ESTALL, GOWHEN, INFNC, K, 625n 1.0

LDTUPD, LH, LS, S, SMPER, STRGTT, TASX, TER, TERF 6270 1.0

The Error Statusg§R) command is used to assign the error status bits to a binary variable, or to make a
comparison against a binary or hexadecimal value. To make a comparison against a binary value, the letter
b (b or B) must be placed in front of the value. The binary value itself must only contain ones, zeros, or Xs
(1, g, X, x). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed in
front of the value. The hexadecimal value itself must only contain the letters A through F, or the numbers @&
through 9.

Syntax: VARBn=ERwheren is the binary variable number, [@R] can be used in an expression such as
IF(ER=b11@1) , Or IF(ER=h7F) .

The bit select operator ), in conjunction with the bit number, can be used to specify a specific
error bit. ExamplesVARB1=ER.2 assigns error bit 2 to binary variablelA(ER.2=b1) isa
conditional statement that is true if error bit 2 is set to 1.

The specific error-checking bits must be enabled by the Error-Checking EBEBRBI®R command before
theER command will provide an error response (see programming example below). The function of each
axis status bit is shown below.

Bit # Function (1 = Yes; @=No)

1* Stall Detected: Functions when stall detection has been enabled (ESTALL). (n/a for OEM-AT6n00)
2 Hard Limit Hit: Functions when hard limits are enabled (LH).
3 Soft Limit Hit: Functions when soft limits are enabled (LS).

Drive Fault; Detected only of the drive is enabled (DRIVE) and the drive fault level is set correctly (DRFLVLand
INFEN). (Drive Fault monitoring is n/a for OEM-AT6Nn00.) 610n: use ASX TASXor TASXFto determine exact
cause (ASXstatus is checked even if the drive is disabled).

5 RESERVED (refer to the ERROR.ommand)
6 Kill Input: When an input is defined as a Kill input (INFNCi-C ), and that input becomes active.
7 User Fault Input: When an input is defined as a User Fault input (INFNCi-F ), and that input becomes active.
8 Stop Input: When an input is defined as a Stop input (INFNCi-D ), and that input becomes active.
9 Stepper products—Pulse Cutoff (P-CUT): When the pulse cutoff input is activated (not grounded).
Servo products—Enable input (ENBL): When the enable input is activated (not grounded).
(n/a for OEM-AT6n00)
10 Pre-emptive (on-the-fly) GOor registration move profile not possible.
11** Target Zone Settling Timeout Period (set with the STRGTTcommand) is exceeded.
12 Maximum Position Error (set with the SMPER-ommand) is exceeded.
13 RESERVED
14 Position relationship in GOWHEAIready true when GQ GOL FSHFC or FSHFDwas executed.

15%** LDT Position Read Error: Can be caused by LDT not connected, mechanical failure of LDT or LDTUPDcommand
value too low.

16-32 RESERVED

*  Stepper products only
** Servo products only
*** 6270 only
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Example:
ERROR111101101
VARB1=ER
VARB2=ER.4
VARB2

IF(ER=b1110X11X1)
TREV

NIF
IF(ER=hF600)

; Enable error-checking bits 1-4, 6, 7, and 9
; Error status assigned to binary variable 1
; Error status bit 4 assigned to binary variable 2
; Response if bit 4 is set to 1:
7 *WVARB2=XXX1_ XXXX_XXXX XXXX XXXX XXX XXXX XXXX
: If the error status contains 1's for bit locations 1, 2, 3,
;1 6, 7,and 9, and a O for bit location 4, do the IF statement
; Transfer revision level
: End if statement
: If the error status contains 1's for bit locations 1, 2, 3,
; 4, 6, and 7, and 0's for every other bit location, do the
;. IF statement

TREV ; Transfer revision level

NIF : End if statement

ERASE Erase All Programs

Type Subroutine  or Program Definition Product Rev

Syntax <I>ERASE AT6n00 1.0

Units n/a AT6N50 1.0

Range n/a 610n 4.0

Default n/a 615n 1.0

Response n/a 620n 1.0

See Also [ DATP], DEF, DEL, RESET 625n 1.0
6270 1.0

The Erase All Program&RASE command deletes all programs created wittDtBecommand, including
all data program<DATP. If you do not want to erase all the programs, you can ugestheommand to
selectively delete programs. TRESETcommand will erase all programs (only in bus-based controllers)
and reset all values to factory defaults.

ERES Encoder Resolution
Type Encoder Configuration Product Rev
Syntax <I><@><a>ERES<i><i><i>,<i> AT6400 1.0
Units i = counts/rev OEM-AT6n00 n/a
Range 1- 65535 (steppers); 200 - 1024000 (servos) AT6n50 1.0
Default 4000 (4096 for 615n only) 610n 4.0
Response ~ ERES:  *ERES4000,4000,4000,4000 615n 1.0
1ERES:  *1ERES4000 620n 10
See Also DRES, ENC, EPM, ESTALL, LDTRES, TSTAT 625n 1.0
6270 1.0
Steppers TheEREScommand establishes the number of encoder counts received for a move equal to the
distance set in the drive resolutiddRES command. If the motor/drive resolution equals 25000
steps/rev, and a 1 revolution move is performed (with scadia@gl(f disabled), the number of
encoder counts received back would be the encoder resolution ERES. (A standard 1000-
line per revolution encoder gives 4000 counts post-quadrature. If the encoder is coupled to the
back of a motor, thERESvalue will be 4000. This value, along with the drive resolution value
(DRES are important for the motion algorithm to correctly interpret move distances, move
velocities, and move accelerations.
Servos  The servo system's resolution is determined by the resolution of the encoder used with the servo

drive/motor system. ThREREScommand establishes the number of stepsponts(post

quadrature), per unit of travel. For example, Compumotor E Series encoders are 1,000-line
encoders, and therefore have a 4,000 count/rev post-quadrature resolution (requires
ERES4@@W If the encoder is mounted directly to the motor, then to ensure that the motor will
move according to the programmed distance and velocity, the controller's res@ts (

value) must match the encoder's resolution. The 615n uses an internal 4096 count/rev resolver.
Remember that the 6270 can accept encoder feedback only on axis 1.
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Resolutions for Compumotor Encoders:
« E Series Encoders: ERES4000

¢ OEM Series Encoders (stepper): 83 siERES4000
57 Size: ERES2048

¢ SM Series Servo Motors: SMxxxxD-xxxXERES2000
SMxxxXE-xxxx: ERES4000
¢ OEM Series motors (servo): OEM2300E05A-MERES2000

OEM2303E05A-MO:ERES2000
OEM3400E05A-MOERES2000
OEM3401E10A-MO:ERES2000
OEM2300EO05A-MO:ERES4000
OEM2303E10A-MO:ERES4000
OEM3400E10A-MOERES4000
OEMB3401E10A-MO:ERES4000
OEM2300E20A-MO:ERES8000
OEM2303E20A-MO:ERES8000
OEM3400E20A-MO:ERES8000
OEMB3401E20A-MO:ERES8000

NOTE: When using the contouring feature, be sure that all axes involved are set at tERESwauUe.

Example:
DRES25000,25000 ; Motor/drive resolution set to 25000 steps/rev on axes 1 & 2
; (for steppers only)
ERES4000,4000 ; Encoder resolution set to 4000 post-quadrature counts/rev on

;axes1&2
SCALE1 ; Enable scaling
SCLA25000,25000 ; Set acceleration scaling factor to 25000 steps/unit/unit on
;axes1&2
SCLV25000,25000 ; Set velocity scaling factor to 25000 steps/unit on axes 1 & 2
SCLD1,1 ; Set the distance scaling factor to 1 step/unit on axes 1 & 2
ENC11XX ; Encoder step mode for axes 1 and 2 (for steppers only)
MAOOXX ; Incremental mode for axes 1 and 2
MCOOXX ; Preset mode for axes 1 and 2
A10,12 ; Set the acceleration to 10 and 12 units/sec/sec for axes 1 & 2
V1,1 ; Set the velocity to 1 unit/sec for axes 1 and 2
D100000,1000 ; Set the distance to 100000 and 1000 units for axes 1 and 2
GO11 ; Initiate motion on axes 1 and 2:

; Axis 1 will move 100000 encoder steps.
; Axis 2 will move 1000 encoder steps

ERRBAD Error Prompt

Type Communication Interface Product Rev
Syntax <I><@>ERRBAD<i><i><i><i> AT6n00 1.0
Units n/a AT6N50 1.0
Range i =0- 256 610n 4.0
Default 13,10,63,32 615n 1.0
Response ERRBAD: *ERRBAD13,10,63,32 620n 1.0
See Also BOT, EOT, ERRDEF, ERRLVL, ERROK, PORT, TCMDER 625n 1.0

6270 1.0

The Error PromptERRBAD command designates the characters to be placed into the output buffer after an
erroneous command has been entered. Up to 4 characters can be placed in the output buffer. These characters
serve as a prompt for the next command. The characters are designated with their ASCII equivalent. For
example, a carriage return is ASCII 13, a line feed is ASCII 10, a question mark is ASCII 63, a space is ASCII
32, and no terminating character is designated with a zero.

Stand-alone products: TiR®RTcommand determines which COM port is affected byelRRBADcommand.
For a more complete list of ASCII equivalents, refer to the ASCII Table in Appendix C.
Example:

ERRBAD13,0,0,0 ; Place a carriage return only in the output buffer after
; processing an erroneous command
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ERRDEF Program Definition Prompt

Type Communication Interface Product Rev
Syntax <I><@>ERRDEF<i><i><i><i> AT6n00 1.0
Units n/a AT6n50 1.0
Range i =0- 256 610n 4.0
Default 13,10,45,32 615n 1.0
Response ERRDEF: *ERRDEF13,10,45,32 620n 1.0
See Also ERRBAD,ERRLVL, ERROK, PORT, XONOFF 625n 1.0

6270 1.0

The Program Definition PrompERRDEF command designates the characters to be placed into the output
buffer after aEFcommand has been entered. These characters will continue to be placed into the output
buffer after each command until taBIDcommand is processed. Up to 4 characters can be placed in the
output buffer. These characters serve as a prompt while defining a program. The characters are designated
with their ASCII equivalent. For example, a carriage return is ASCII 13, a line feed is ASCII 10, a hyphen

is ASCII 45, a space is ASCII 32, and no terminating character is designated with a zero. For a more
complete list of ASCII equivalents, refer to the ASCII Table in Appendix C.

Stand-alone products: TiR®RTcommand determines which COM port is affected byelRRDEFcommand.

Example:
ERRDEF13,0,0,0 ; Place a carriage return only in the output buffer after each
; command in the program definition

ERRLVL Error Detection Level

Type Error Handling Product Rev
Syntax <I>ERRLVL<i> AT6N00 1.0
Units i - error level settings AT6N50 1.0
Range i =012 3 or4 610n 4.0
Default 4 if COM port is set up for RS-232C; 615n 1.0

0 if COM port is set up for RS-485 620N 1.0
Response ERRLVL: *ERRLVL4 625n 1.0
See Also EOT, ERRBAD,ERRDEF,ERROK, PORT 6270 1.0

The Error Detection LeveERRLVL command specifies the format for etlsponse feedback and error
messages (error messages are listed on page 7 of this manual, and in the Troubleshooting chapter of the
6000 Series Programmer's Gu)d&rror level 4 is the default error detection level.

Stand-alone products: TiR®RTcommand determines which COM port is affected byERRLVLcommand.

Error Level Description

ERRLVL4 All responses are returned as shown in the Response field of the corresponding command, followed by
the EOTcharacters and the ERROKcharacters. Error conditions return an error message corresponding
to the error condition followed by the EOTcharacters and the ERRBAD:haracters. Program definitions
beginning with the DEFcommand and ending with the ENDcommand place the ERRDEFcharacters in
the output buffer after each command is processed.

ERRLVL3 All responses are returned as shown in the Response field of the corresponding command, followed by
the EOTcharacters and the ERROKcharacters. Error conditions return only the ERRBADxharacters.
Program definitions beginning with the DEFcommand and ending with the ENDcommand place the
ERRDEFRharacters in the output buffer after each command is processed.

ERRLVL2 All responses are returned as shown in the Response field of the corresponding command, followed by
the EOTcharacters. There are no ERROKharacters and no error responses. Program definitions
beginning with the DEFcommand and ending with the ENDcommand place the ERRDEFcharacters in
the output buffer after each command is processed.

ERRLVL1 All responses are returned as shown in the Response field of the corresponding command, minus the
command itself, followed by the EOTcharacters. There is no error response.

ERRLVLQ All responses are returned as shown in the Response field of the corresponding command, minus the
command itself and the asterisk, followed by the EOTcharacters. There is no error response.
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ERROK Good Prompt

Type Communication Interface Product Rev
Syntax <I><@>ERROK<i><i><i>,<i> AT6n00 1.0
Units n/a AT6N50 1.0
Range i =0- 256 610n 4.0
Default 13,10,62,32 615n 1.0
Response ERROK: *ERROK13,10,62,32 620n 1.0
See Also ERRBAD,ERRDEF,ERRLVL, PORT, XONOFF 625n 1.0

6270 1.0

The Good PrompHRROK command designates the characters to be placed into the output buffer after a
command has been entered correctly. Up to 4 characters can be placed in the output buffer. These
characters serve as a prompt for the next command. The characters are designated with their ASCII
equivalent. For example, a carriage return is ASCII 13, a line feed is ASCII 10, a greater than symbol is
ASCII 62, a space is ASCII 32, and no terminating character is designated with a zero. For a more complete
list of ASCII equivalents, refer to the ASCII Table in Appendix C.

Stand-alone products: TiR®RTcommand determines which COM port is affected byelRROKcommand.

Example:
ERROK13,0,0,0 ; Place a carriage return only in the output buffer after
; processing a valid command

ERROR Error-Checking Enable
Type Error Handling Product Rev
Syntax <I>ERROR<b><b>...<b><b> (32 bItS) AT6Nn00 1.0
Units n/a AT6n50 1.0
Range b = 0 (disable), 1 (enable), or X(don't change) 610n 4.0
Default 0 615n 1.0
Response ERROR: *ERRORO0000_0000_0000_0000_0000_0000_0000_0000 620N 1.0
See Also [ ASX], DRFLVL, [ ER], ERRORP[ESTALL, GOWHENNFEN, INFNC, 625n 1.0
K, LDTUPD, LH, LS, S, TASX, TER, TRGFN 6270 1.0

When an error-checking bit is enabl&RROR11...11 ), the operating system will respond to a specific
execution error by doing a GOSUB or a GOTO to the error program defined witRR@RRommand

(see table below). Each bit corresponds to a different error condition. To enable or disable a specific bit, the
syntax iSERROR.n-b, where " is the error bit number and” is eitherl to enable o@to disable.

The definition of each bit is as followsSERRORbbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb

Bit #1 Bit #32
Bit # Function (Error bits #8, #10, and #13 - #32 are reserved.) Branch Type
1* Stall Detected: Functions when stall detection has been enabled (ESTALL). ESK GOSUB
must be enabled . (n/a to OEM-AT6n00)
2 Hard Limit Hit: Functions when hard limits are enabled (LH). GOTO if COMEXL@
GOSUB if COMEXL1
3 Soft Limit Hit: Functions when soft limits are enabled (LS). GOTO if COMEXL@
GOSUB if COMEXL1
4 Drive Fault: The drive fault level must be set correctly (DRFLVL). (n/a to GOTO
OEM-AT6Nn00) 610n: see ASXTASXFfor exact cause of fault.
5 Commanded Kill or Commanded Stop: Whenever a IK , <ctrl>K , or IS is sent. IK =GOTO;
IS = GOTO if COMEXS@
NOTE IS = GOSUB if
If you want the program to stop, you must issue the HALT command. COMEXS1but need !C
6 Input Kill: When an input is defined as a KILL input (INFNCi-C ), and that input GOTO

becomes active.
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Bit # Function ( Error bits #8, #10, and #13 - #32 are reserved.) Branch Type

7 User Fault Input: When an input is defined as a user fault input (INFNCi-F ), and GOTO
that input becomes active.

8 Stop Input: When an input is defined as a user fault input (INFNCi-D ), and that GOTO
input becomes active.

9 Stepper products—Pulse Cutoff (P-CUT): When pulse cutoff input is activated (not GOTO
grounded). (n/a to OEM-AT6n00)
Servo products—Enable input (ENBL): When enable input is activated (not grounded).

10 Pre-emptive (on-the-fly) GOor registration move profile not possible at the time of GOSUB
attempted execution.

11**  Target Zone Settling Timeout Period (set with the STRGTTcommand) is exceeded. GOSUB
12**  Maximum Position Error (set with the SMPER-ommand) is exceeded. GOSUB
14 GOWHEBbndition already true when a subsequent GQ GOL, FSHFG or FSHFD GOSUB

command is executed.

15 6270 Only — LDT Position Read Error GOSUB

* Stepper products only; ** Servo products only
NOTE: Error bits 13 and 16-32 are reserved.

When error bit 5 (Commanded Kill or Stop) is enabled, a S®pdr a Kill (K or<ctrl>K ) command

will cause the controller to GOSUB or GOTO to the error progiERRORP TheERRORMprogram must

be defined, and within the error program the cause of the error will need to be determined. The error status
(ER command can be used to determine the cause of the error. If none of the error status bits are set, the
cause of the error is a commanded kill or a commanded stop. The reason for not setting a bit on this error
condition is that there is no way to clear the error condition upon leaving the error program.

ERRORP Error Program Assignment

Type Error Handling Product Rev
Syntax <I>ERRORP<t> AT6N00 1.0
Units t =text (name of error program) AT6n50 1.0
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response ERROROP: *ERRORPerrl 620n 1.0
See Also [ ER], ERRLVL, ERROR,TER 625n 1.0

6270 1.0

Using theERRORROommand, you can assign any previously defined program as the error program. For
example, to assign a previously defined program nabR&bsHas the error program, enter BRRORP CRASH
command. If you later decide not to have an error program, iss&RE@RP CLRcommand; after thERRORP
CLRcommand, no error program will be called until you assign a new one.

The purpose of the error program is to provide a programmed response to certain error conditions (see table
below) that may occur during the operation of your system. Programmed responses typically include actions
such as shutting down the drive(s), activating or de-activating outputs, etc. To detect and respond to the
error conditions, the corresponding error-checking bit(s) must be enabled wiRRIGEcommand (refer

to theERROR Bit #£olumn in the table below). It is the programmer's responsibility to determine the cause

of the error, and take action based on the error. The error condition can be determined &8ing the

evaluation in anF statement (e.glE(ER=b1@X) ). An error program set-up example is provided in the

6000 Series Programmer's Guide

When an error condition occurs and the associated error-checking bit has been enabledERRIORe
command, the 6000 controller will branch to the error program. Depending on the error condition, the
branch be either a GOTO or GOSUB. If the error condition calls for a GOSUB, then aff®@ROKRP
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program is executed, program control returns to the point at which the error occurred. If you do not want to
return to the point at which the error occurred, you can useAh®command to end program execution or

you can use theOTGcommand to go to a different program. If the error condition calls for a GOTO, there

is no way to return to the point at which the error occurred.

Stand-alone products: TERRORRssignment is not saved in battery-backed RAM. To ensure that the
ERRORRssignment is retained when you cycle power or isRES&T put theERRORrRommand in the
startupprogram assigned with tt8TARTPcommand.

WHEN TO BRANCH

If you wish the branch to the error program to occur at the time the error condition is
detected, use the continuous command execution mode (COMEXQC) Otherwise, the
branch will not occur until motion on all axes has stopped.

Canceling the Branch to the Error Program: The error program will be continuously called/repeated
until you cancel the branch to the error program. (This is true for all cases except error condiionT#9,
or ENBL input activated, in which case the error program is called only once.) There are three ways to
cancel the branch:

¢ Disable the error-checking bit with tlE#RROR.n-0 command, wheren™ is the number of the error-
checking bit you wish to disable. For example, to disable error checking for the kill input activation (bit
#6), issue thERROR.6-0 command. To re-enable the error-checking bit, isSUERROR.n-1 command.

e Delete the program assigned asERRORProgram DEL <name of program> ).
o Satisfy theHow to Remedy the Erraequirement identified in the table below.

| NOTE

In addition to canceling the branch to the error program, you must also remedy the
cause of the error; otherwise, the error program will be called again when you resume
operation. Refer to the How to Remedy the Error column in the table below for details.

ERROR
Bit # Cause of the Error Branch Type to ERRORP How to Remedy the Error
1 Steppers Only: Gosub Issue a GOcommand.
Stall detected (Stall Detection
and Kill On Stall must be
enabled first—see ESTALL
and ESK respectively)
n/a to OEM-AT6n00
2 Hard Limit Hit (hard limits must If COMEXL@hen Goto; Change direction & issue GOcommand on the
be enabled first—see LH) If COMEXL1then Gosub axis that hit the limit; or issue LHZ
3 Soft Limit Hit (soft limits must If COMEXL@hen Goto; Change direction & issue GOcommand on the
be enabled first—see LS) If COMEXL1then Gosub axis that hit the limit; or issue LS@
4 Drive Fault (Input Functions Goto Clear the fault condition at the drive, & issue a
must be enabled—INFENL1; DRIVE1 command for the faulted axis.
and Drive Fault Level must
be correct—DRFLVL) n/a to
OEM-AT6n00
5 Commanded Stop or Kill If IK, then Goto; No fault condition is present—there is no error
(whenever a K, <ctrl>K If IS & COMEXS@ to clear.
or IS command is sent) then Goto;
If IS & COMEXSithen If you want the program to stop, you must
Gosub. but need 1C issue the IHALT command.
6 Kill Input Activated Goto Deactivate the kill input.

(see INFNCI-C )
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ERROR

Cause of the Error Branch Type to ERRORP

How to Remedy the Error

Bit #
7 User Fault Input Activated Goto Deactivate the user fault input, or disable it by
(see INFNCI-F ) assigning it a different function (INFNC).
8 Stop Input Activated Goto Deactivate the stop input, or disable it by
(see INFNCI-D ) assigning it a different function (INFNC).
9 Steppers: Goto Re-ground the P-CUT input (steppers) or the
P-CUT input not grounded ENBL input (servos), and issue a DRIVE1111
n/a to OEM-AT6n00 command.
Servos:
ENBL input not grounded
10 Pre-emptive (on-the-fly) GOor Gosub Issue another GOcommand.
registration move profile not
possible at the time of attempted
execution.
11 Servos Only: Gosub Issue these commands in this order:
Target Zone Timeout (STRGTT STRGTE®Q,D@, GO, STRGTE1
value has been exceeded)
12 Servos Only: Gosub Issue a DRIVE1 command to the axis that
Exceeded Max. Allowable exceeded the allowable position error. Verify
Position Error (set with the that feedback device is working properly.
SMPERcommand).
14 GOWHEBbndition already true Goto Issue another GOWHEBbmmand.
when GQ GOL, FSHFC or
FSHFDexecuted.
15 Hydraulic Servos Only: Gosub Depending on cause, connect LDT, replace

LDT position read error due
to bad connection, LDT
failure, or LDTUPDvalue
too small.

faulty LDT, or increase the LDTUPDvalue.
Then issue DRIVEL to the affected axis. To
enable an axis without an LDT connected,
connect GATE+ to GND.

Reserved Bits : Bits 13 & 14, and 16 - 32 are reserved.

Branching Types : If the error condition calls for a GOSUB, then after the ERRORRProgram is executed, program control
returns to the point at which the error occurred. If you do not want to return to the point at which the error occurred, you
can use the HALT command to end program execution or you can use the GOTGcommand to go to a different program. If
the error condition calls for a GOTO, there is no way to return to the point at which the error occurred.

Example:

DEF errl ; Define error program errl

IF(ER=b01) ; If the error is a hard limit, send a message & stop program
; execution

WRITE"Hard Limit Hit" ; Write Hard Limit Hit message

HALT ; Terminate program execution

NIF : End IF statement

IF(ER=b0X1) ; If the error is a soft limit, back off the soft limit,
; reset position, & continue

D~,~~,~ ; Change direction in preparation to back off the soft limit

D1,1,1, ; Set distance to 1 step (just far enough to back off the soft
; limit)

GO1111 ; Initiate the 1-step move to back off the soft limit

PSETO0,0,0,0 ; Reset the position to zero

NIF : End IF statement

END ; End definition of error program errl

ERRORP errl

ERROR01100000
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ESDB Stall Backlash Deadband

Type Encoder Configuration Product Rev
Syntax <I><@><a>ESDB<i> <i> <i><i> AT6n00 1.0
Units i =encoder steps OEM-AT6Nn00  nl/a
Range 0 - 99,999,999 AT6N50 n/a
Default 0 610n 4.0
Response ESDB: *ESDBO0,0,0,0 15n n/a
1ESDB: *1ESDBO 620n 1.0

See Also [ AS], DRES,ENC, ERES, ESK, ESTALL, TAS 625n n/a
6270 n/a

The Stall Backlash DeadbangSDB command establishes the maximum number of encoder steps that a
move can fall behind after a change in direction before stall detection is initiated. If there is no change in
direction, the stall backlash deadband value will not be used to determine if there is a stall condition. A stall
can be detected in either encoder step mBNEY or motor step modeENCE. To use the stall backlash
deadband, stall detectioBTALL) must be enabled.

A stall condition will be recorded by bit 12 of the axis status registerTABeommand can be used to get
the axis status response.

Example : Refer to the enable stall detect (ESTALL) command example.

ESK Kill on Stall
Type Encoder Configuration Product Rev
Syntax <I><@><a>ESK<b><b><b><b> AT6n00 1.0
Units n/a _ OEM-AT6n00 nl/a
Range b = 0 (disable), 1 (enable), or X(don't change) AT6N50 n/a
Default 0 610n 4.0
Response ESK: *ESK0000 615n n/a
1ESK: *1ESKO 620n 1.0
See Also DRES, ENC, ERES, ESDB, ESTALL 625n n/a

6270 n/a

The Kill on Stall ESK) command will immediately stop pulses from being sent to an axis when a stall has
been detected. Stall deteESTALL) must also be enabled before B&K command will have any affect.

Example : Refer to the enable stall detect (ESTALL) command example.

ESTALL Enable Stall Detect

Type Encoder Configuration Product Rev
Syntax <I><@><a>ESTALL<b><b><b><b> AT6n00 1.4
Units n/a _ OEM-AT6Nn00 n/a
Range b = 0 (disable), 1 (enable), or X(don't change) AT6N50 n/a
Default 0 610n 4.0
Response ESTALL: *ESTALLO00O 615n n/a
1ESTALL: *1ESTALLO 620n 1.5

See Also [ AS], DRES,ENC,[ ER], ERES, ESDB, ESK, TAS, TER 625n n/a
6270 n/a

The Enable Stall Detece§TALL) command determines if stall conditions will be checked.

A stall condition will occur if the actual number of encoder counts received is less than expected for each
motor step output segment. The number of encoder counts expected is determined by dividing the encoder
resolution ERE9 by 100. The motor step output segment is determined by dividing the drive resolution
(DRES by 50. (Previous to revision 1.4 of the AT6n00 and revision 1.5 of the 6200, the stall detect
algorithm would divideERESby 50 and subtract 10, instead of dividing by 100.)
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For example, given an encoder resolutiBRES of 4000 and a drive resolutiobRES of 25000, the
number of encoder counts expected for each motor step output segﬁlﬂ(%htzzo. The motor step

output segment 3% =500. Therefore, during a move, after every 500 motor steps are sent out, the

controller checks to see if it received 40 encoder counts. If it did, then everything is O.K. If not, then a
stall condition exists.

When a stall condition occurs, it is reported in bit 12 inAB@ndTAS axis status commands.

Stalls can be detected in either encoder step ni@l or motor step moddeENCE. To accurately detect
a stall, the drive resolutioRES and the encoder resolutiocBRE9 must be properly set.

Example:

DRES25000,25000 ; Motor/drive resolution set to 25000 steps/rev on axes 1 and 2

ERES4000,4000 ; Encoder resolution set to 4000 post-quadrature counts/rev on
;axes1&2

SCALE1 ; Enable scaling

SCLA25000,25000 ; Set the acceleration scaling factor to 25000 steps/unit/unit on
;axes 1and 2

SCLV25000,25000 ; Set velocity scaling factor to 25000 steps/unit on axes 1 and 2

SCLD1,1 ; Set the distance scaling factor to 1 step/unit on axes 1 and 2
ESDB10,10 ; Stall backlash set to 10 motor steps on axes 1 and 2
ENC11XX ; Encoder step mode for axes 1 and 2

ESTALL11XX ; Enable stall detection on axes 1 and 2

ESK11XX : Enable kill on stall for axes 1 and 2

MAOOXX : Incremental index mode for axes 1 and 2

MCO0XX : Preset index mode for axes 1 and 2

A10,12 : Set the acceleration to 10 and 12 units/sec/sec for axes 1 and 2
Vi1 ; Set the velocity to 1 unit/sec for axes 1 and 2

D100000,1000 ; Set the distance to 100000 and 1000 units for axes 1 and 2
GO11 : Initiate motion on axes 1 and 2:

; Axis 1 will move 100000 encoder steps

; Axis 2 will move 1000 encoder steps

; (If, at any time during the above moves, any of the actual
; encoder counts fall behind a stall condition will be flagged,
; and motion will stop on the appropriate axis.)

FASTAT Fast Status Customization
Type Controller Configuration Product Rev
Syntax FASTAT<i> <i> AT6n00 2.4
Units First integer (i) is the block number AT6N50 1.0
Second (i) is the configuration option number (1-23) 610n nla
Range First i =3-8 for AT6n50, or 7-8 for AT6n00 615n nla
Second i =1-23 620n nia
Default n/a (no customization 625n n/a
Response (see description below) 6270 n/a
See Also INDAX, SSFR, TANI, TANV, TAS, TDAC, TFB, TFS, [ TIM], TIMST, TIN,

TINO, TINT, TLIM, TNMCY,TOUT, TPANI, TPC, TPCA, TPCC, TPCE, TPER,
TPMAS, TPSHF, TSS, TUS, TVEL, TVELA

Bus-based controllers have eight status hleeksof 8 words each. The default contents of each block are
listed in the tables below (one table for servo products, one table for stepper products). You can use the
FASTATcommand to configure fast status area blocks to report other status information (you may customize
blocks 3-8 on servo products, and blocks 7 & 8 on stepper products).

ABOUT THE FAST STATUS REGISTER |

A fast status register is available to read various controller status data. The register occupies two
bytes and is addressed two locations above the base address. For example, if the base address is at
300 Hex (768 decimal), the fast status register is at 302 Hex & 303 Hex (770 & 771 decimal).

Once a particular block is pointed to (by writing to Base+2), sequential reads from Base+2 and
Base+3 will increment the pointer within the block. For instance, after reading the commanded position
of axis 2, the next item read is the commanded position for axis 3. After reading the last item of a
block, the pointer wraps around to the beginning of the block (i.e., axis 1 commanded/motor position).

TIP: The DOS support disk that ships with your product contains sample programs (see SAMPLES
sub-directory) that access the data in the fast status registers.
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Default Fast Status Register — SERVO PRODUCTS (AT6n50)

HEX Offset in
Fast Status Area Description Size
Block 1 00 Commanded Position (counts), axis 1 — see TPC 2 words
02 Commanded Position (counts), axis 2 2 words
04 Commanded Position (counts), axis 3 2 words
06 Commanded Position (counts), axis 4 2 words
Block 2 08 Feedback Device Position (counts), axis 1 — see TFB 2 words
0A Feedback Device (counts), axis 2 2 words
oC Feedback Device (counts), axis 3 2 words
OE Feedback Device (counts), axis 4 2 words
Block 3 10 Commanded Velocity (counts/sec), axis 1 —see TVEL 2 words Box indicates
12 Commanded Velocity (counts/sec), axis 2 2 words customizable area of
14 Commanded Velocity (counts/sec), axis 3 2 words the fast status register.
16 Commanded Velocity (counts/sec), axis 4 2 words (Blocks 3-8)
Block 4 18 Axis Status Information, axis 1 —see TAS 2 words
1A Axis Status Information, axis 2 2 words
1C Axis Status Information, axis 3 2 words
1E Axis Status Information, axis 4 2 words
Block 5 20 Input Status for 28 inputs (bits 0-27) — see TIN 2 words
22 Output Status for 28 outputs (bits 0-27) — see TOUT 2 words
24 Limits — see Limits Bit Assignments table below 2 words
25 Other Input Status — see TINO 2 words
26 Analog Voltage, channel 4,3,2,1 — see TANV 2 words
Block 6 28 Interrupt Status — see TINT 2 words
2A System Status — see TSS 2 words
2C User Status — see TUS 1 word
2D Time Frame Mark (system update units) — see SSFR 1 word
2E Programmable Timer Value — see TIMST 2 words
Block 7 30 ANI input value, input 1 (ADC counts) — see TPANI 1 word 819 ADC counts/volt
31 ANI input value, input 2 (ADC counts) 1 word
32 ANl input value, input 3 (ADC counts) 1 word
33 ANI input value, input 4 (ADC counts) 1 word
34 Commanded DAC value, axis 1 (DAC counts) — see TDAC 1 word 2048 DAC counts/10 volts
35 Commanded DAC value, axis 2 (DAC counts) 1 word
36 Commanded DAC value, axis 3 (DAC counts) 1 word
37 Commanded DAC value, axis 4 (DAC counts) 1 word
Block 8 38 Position error, axis 1 (counts) — see TPER 2 words
3A Position error, axis 2 (counts) 2 words
3C Position error, axis 3 (counts) 2 words
3E Position error, axis 4 (counts) 2 words

Limits Bit Assignments  (from block 5):

0 = Axis 1 positive hardware end-of-travel limit
1 = Axis 1 negative hardware end-of-travel limit
2 = Axis 2 positive hardware end-of-travel limit
3 = Axis 2 negative hardware end-of-travel limit
4 = Axis 3 positive hardware end-of-travel limit
5 = Axis 3 negative hardware end-of-travel limit
6 = Axis 4 positive hardware end-of-travel limit
7 = Axis 4 negative hardware end-of-travel limit
8 = Axis 1 home limit

9 = Axis 2 home limit

10 = Axis 3 home limit

11 = Axis 4 home limit

NOTE: These bits report the current state of the input, not
necessarily whether a limit has been encountered.
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Default Fast Status Register — STEPPER PRODUCTS (AT6n00)

HEX Offset in
Fast Status Area Description Size
Block 1 00 Motor Position (steps) Axis 1 — see TPM 2 words
02 Axis 2 2 words
04 Axis 3 2 words
06 Axis 4 2 words
Block 2 08 Encoder Position (counts) Axis 1 —see TPE 2 words
0A Axis 2 2 words
oc Axis 3 2 words
OE Axis 4 2 words
Block 3 10 Velocity (steps/sec) Axis 1 — see TVEL 2 words
12 Axis 2 2 words
14 Axis 3 2 words
16 Axis 4 2 words
Block 4 18 Axis Status Information Axis 1 — see TAS 2 words
1A Axis 2 2 words
1C Axis 3 2 words
1E Axis 4 2 words
Block 5 20 Input Status for 28 inputs (bits 0-27) — see TIN 2 words
22 Output Status for 24 outputs (bits 0-23) — see TOUT 2 words
24 Limits — see Limits Bit Assignments table above 2 words
25 Other Input Status — see TINO 2 words
26 Analog Voltage, channel 4,3,2,1 — see TANV 2 words
Block 6 28 Interrupt Status — see TINT 2 words
2A System Status — see TSS 2 words
2C User Status — see TUS 2 words
2D Time Frame Mark (2ms timer) 2 words
2E Programmable Timer Value — see TIMST 2 words
Block 7 30 Motor position captured with trigger A, axis 1 — see TPCMA 2 words | Box indicates
32 Motor position captured with trigger A, axis 2 2 words | customizable area of
34 Motor position captured with trigger A, axis 3 2 words | the fast status register.
36 Motor position captured with trigger A, axis 4 2 words
Block 8 38 Motor position captured with trigger B, axis 1 — see TPCMB 2 words
3A Motor position captured with trigger B, axis 2 2 words
3C Motor position captured with trigger B, axis 3 2 words
3E Motor position captured with trigger B, axis 4 2 words

Customizing the Fast Status Register

The number of customizable blocks differs between servo (AT6n50) and a stepper (AT6n00) products:
AT6Nn50: You can customize status blocks 3-8 (blocks 1 & 2 may not be changed).
AT6Nn00: You can customize status blocks 7 & 8 (blocks 1-6 may not be changed).

TheFASTATcommand syntax iIBASTAT<i><i> . In the first data field €i> "), enter the number of the
block you wish to change. In the second data field, enter the number of the content option (see table below).
For example, thEASTAT5,6 command configures block #5 to report the position error (content option #6).

To check the current configuration of all blocks in the status area, BASTAT followed by a carriage
return; the controller will respond with the current option number selected for each block. To check the
configuration of one block, typd=ASTATi” (i = number of block in question) followed by a carriage
return.

It takes one system update period to processAB&#ATcommand and re-configure the fast status blocks.

If using the AT6n50 refer to the table in tB8FRcommand description to determine the system update
period (affected by theSFRandINDAX command settings). For the AT6n00, one system update period is
2ms.
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Option # Information Provided * Equivalentto Size (words) AT6Nn50 AT6Nn00

1 Commanded velocity (counts/sec) TVEL 2x4 X X
2 Axis status TAS 2x1 X X
3 Programmable input status (including triggers) TIN 2x1 X X
Programmable output status (including aux. outputs) TOUT 2x1 X X
Limit status (hardware end-of-travel and home) ki 1x1 X X
Other input status (joystick and enable) TINO 1x1 X X
A/D analog input voltage (joystick connector) TANV 2x1 X X
4 Interrupt status TINT 2x1 X X
System status TSS 2x1 X X
User status TUS 1x1 X X
Time frame-mark (system update units — see SSFR n/a 1x1 X X
Time value (milliseconds) TIM 2x1 X X
5 ANI input counts (ANI option only) (819 ADC counts/volt) TANI 1x4 X
Commanded DAC counts (2048 DAC counts/10 volts) TDAC 1x4 X
6 Paosition error (counts) TPER 2x4 X X
7 Following status TFS 2x4 X Fkk
8 Actual velocity (feedback device counts/sec) TVELA 2x4 X
9 Captured commanded/motor position via trigger A (counts) TPCCA/TPCMA 2x4 X X
10 Captured commanded/motor position via trigger B (counts) TPCCB/TPCMB 2x4 X X
11 Captured commanded/motor position via trigger C (counts) TPCCC/TPCMC  2x 4 X X
12 Captured commanded/motor position via trigger D (counts) TPCCD/TPCMD  2x4 X X
13 Captured actual position via trigger A (counts) TPCEA 2x4 X X
14 Captured actual position via trigger B (counts) TPCEB 2x4 X X
15 Captured actual position via trigger C (counts) TPCEC 2x4 X X
16 Captured actual position via trigger D (counts) TPCED 2x4 X X
17 Captured ANI value via trigger A (ADC counts) TPCAA 2x4 X
18 Captured ANI value via trigger B (ADC counts) TPCAB 2x4 X
19 Captured ANI value via trigger C (ADC counts) TPCAC 2x4 X
20 Captured ANI value via trigger D (ADC counts) TPCAD 2x4 X
21 Following master cycle position TPMAS 2x4 X e
22 Following master cycle number TNMCY 2x4 X ok
23 Following net shift TPSHF 2x4 X rhk
*  Motion data in the fast status area is never scaled.
Any data that is not applicable (e.g., 3'd and 4th axis information for AT6250 & AT6200) will be zeros.
**  Refer to the Limits Bit Assignments table above.
*** Available for stepper product revisions 3.0 and higher.
Example:
FASTAT4,7 ; Configure fast status block #4 to contain the status for
; Following
[ FB] Value of Current Feedback Device
Type Servo; Assignment or Comparison Product Rev
Syntax See below AT6n00 n/a
Units See below AT6N50 1.0
Range See below 610n n/a
Default n/a 615n 1.0
Response n/a 620N n/a
See Also [ ANI'], ANIPOL, CMDDIR,ENCPOL,GOWHEN, LDT], LDTPOL,[ PANI], 625n 3.0
[ PE], PSET, SCALE, SCLD, SFB, TFB, TPANI 6270 1.0

Use the=B command to assign the value of one of the current feedback devices to a variable or to make a
comparison. Depending on the configuration ofShB command, the feedback device could be an encoder
or an ANI analog input (-ANI option only), or an LDT if using the 6270, or an internal resolver if using the
615n.The 6270 cannot accept encoder feedback on axis 2.

If you issue @SETcommand, the feedback device position value will be offset by $EF command value.
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If scaling isnot enabled, the position values returned will be encoder, LDT, resolver or ANI counts. If
scaling is enabledBCALEY), the encoder, LDT, resolver and ANI values will be scaled bgdh®value.

Syntax: VARn=aFBwheren is the variable number, aads the axis number, §¢B] can be used in an
expression such a5(1FB<6) . An axis specifier must precede #&command, or it will default
to axis 1 (e.g.YAR1=1FB IF(1FB<2@@J@, etc.).

Example:

SFB1,3 ; Feedback for axis is encoder #1; feedback for axis two is LDT #2
VAR6=2FB ; Assign position (scalable) of LDT #2 (axis 2) to variable #6
IF(1FB<500) ; If position (scalable) of encoder #1 (axis 1) is less than 500,

; do the commands following the IF statement until the NIF command
VAR4=1FB+1000 ; Set variable #4 equal to current position of encoder plus 1,000

NIF ; End of IF statement

FFILT Following Filter

Type Following Product Rev

Syntax <I><@><a>FFILT<i><i><i>,<i> AT6n00 3.0

Units i = filtering level AT6n50 3.0

Range i=0,1,2 3 or4 610n 4.0

Default 0 615n 3.0

Response FFILT *FFILTO,0,0,0 620n 3.0
1FFILT  *1FFILTO 625n 3.0

See Also FMAXA, FMAXV, FPPEN 6270 3.0

TheFFILT command specifies the bandwidth of the low pass filter applied to the measurements of master
position. This command is to be used in these situations:

« Measurement of master position is contaminated by either electrical noise (when analog input is
the master) or mechanical vibration.

 Measurement noise is minimal, but the motion that occurs on the master input is oscillatory. In
this case, using the filter can prevent the oscillatory signal from propagating into the slave axis
(i.e., ensuring smoother motion on the slave axis).

The table below shows how the value of H#LT command specifies the low pass filter's bandwidth:

FFILT Setting Low pass Filter Bandwidth

o (no filtering) — default setting
120 Hz

80 Hz

50 Hz

20 Hz

A WNPEFLO

Increasing th&FILT command value increases the filtering effect (lowers the bandwidth), but also
increases the phase tracking error of the slave axis, resulting in a phase lag. Therefore, if an application
requires high slave tracking accuracy, do not use heavy filtering. However, if slave tracking error is not
critical, then you can increase master filtering to help alleviate sensor noise or master vibration problems.

Example:
FFILT1,2 ; Set filtering bandwidth to 120 Hz for axis 1, and 80 Hz for axis 2
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FMAXA Slave Maximum Acceleration

Type Following Product Rev
Syntax <I><@><a>FMAXA<I>,<r>,<r>,<r> AT6Nn00 3.0
Units r = units/sec/sec AT6Nn50 n/a
Range r =0.00025 - 24999999.9999 (scalable  with SCLA) 610n 4.0
Default 0.00 (no limit imposed) 615n n/a
Response FMAXA *FMAXA0.00,0.00,0.00,0.00 620N 3.0

1IFMAXA  *FMAXAO0.00 625n n/a
See Also FFILT, FMAXV,FPPEN, SCLA 6270 n/a

TheFMAXAcommand sets the maximum acceleration for slave axe&MAgAcommand is scaled by the
SCLAparameter.

As part of a ramp to new ratio, or simply following an accelerating master at constant ratio, a slave may be
required to accelerate. If the required acceleration is largeF¥aRrA the slave will begin falling behind

its commanded position. The 6000 controller will attempt to make up this position error as soon as the
commanded accel falls beld1AXA In stepper controllers, an error correction velocity is added to that
implied by the commanded ratio. The velocity used to make up the error is limited to that specified with
EPMV

As with FMAXY FMAXAshould be determined and defined early in the development stage of an application

to prevent any damage to the load on the slave axis when unexpectedly high accelerations are commanded.
The torque available from the slave motor will also be a determining factor in this parameter in order to
prevent motor stalls.

Example:
FMAXA75,100 ;Set axis 1 maximum slave acceleration to 75 user units and axis 2
; maximum acceleration to 100 user units.

FMAXV Slave Maximum Velocity
Type Following Product Rev
Syntax <I><@><a>FMAXV<r>,<r>,<r>,<r> AT6n00 3.0
Units r =units/sec  (scalable  with SCLV) AT6n50 n/a
Range r =0.000000 - 1600000.000000 610n 4.0
Default 0.00 (no limit imposed) 615n n/a
Response FMAXV *FMAXV0.00,0.00,0.00,0.00 620n 3.0
1IFMAXV  *FMAXV0.00 625n n/a
See Also FFILT, FMAXA, FPPEN, SCLV 6270 n/a

The FMAXVcommand sets the maximum velocity at which slave axes may traveiMPh&/command
accepts numeric variablegAR as an argument and is scaled bysbeV parameter.

Normally in a Following application, the slave velocities will be known based on the normal speed of the
master and the commanded Following rat8LRNandFOLRD. In some cases, however, the master speed
may be higher than normal, the slave may be commanded to perform a shift move, or some other event may
occur which will cause the slave to travel at a velocity higher than expected. In these cases, the 6000
controller will increase the speed of the slave as necessary to perform the required move, but only up to the
FMAXWalue.

If the commanded speed is higher tiFamMXYV the slave axis will start falling behind its commanded position.
The 6000 controller will attempt to make up this position error as soon as the commanded speed falls below
FMAXV In stepper controllers, an error correction velocity is automatically added to that implied by the
commanded ratio. The velocity used to overcoingeerror is limited to that specified wiPMV

TheFMAXWalue should be determined and defined early in the development stage of an application to
prevent any damage to the load on the slave axis when unexpectedly high velocities are commanded.

Example:
FMAXV15,20 ;Set the axis 1 slave maximum velocity to 15 user units and
; axis 2 slave maximum velocity to 20 user units.
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FMCLEN Master Cycle Length

Type Following Product Rev
Syntax <I><@><a>FMCLEN<r><r> <r> <r> AT6N00 3.0
Units r = master distance units (scalable) AT6N50 3.0
Range r =0- 999,999,999 (scalable with SCLMAS) 610n 4.0
Default 0 615n 3.0
Response FMCLEN  *FMCLENO,0,0,0 620n 3.0
1FMCLEN *1FMCLENO 625n 3.0
See Also FMCNEWFMCP, FOLEN, [ FS], GOWHEN, PMAS], SCLMAS,TFS, TPMAS, 6270 3.0
WAIT

The FMCLENcommand defines the length of the master cycle in user units. This value is scalegtiyMhAS
parameter. Numeric variablegAR can be used with this command. The initial valueefdCLENS zero
(FMCLEN which means that the default master cycle length is the maximum internal size (4,294,967,296).

The concept of a master cycle may be useful when moves or other events must be initiated at certain master
positions in a repetitive cycle. By specifying a master cycle length, periodic actions may be programmed in

a loop or with subroutines which refer to cycle positions, even if the master runs continuously. It is possible
to program the 6000 controller to suspend program operation or delay moves until specified master cycle
positions. The master cycle lengenMCLENshould be defined before the functions which wait for periodic
master cycle positions are used. An axis need not be in Following FOMEN?) to utilize the concept of a

master cycle. Howevemaster positions will not be measured until a master has been assigned with

the FOLMATommand.

Example (refer also to FOLENexample #2):
SCLMAS4000,16000 ; Set the master scale factors: axis 1 = 4000; axis 2 = 16000
FMCLENS,(VAR2) ; Set axis 1 master cycle length to 3 user units, and axis 2

: to the value of variable 2 times the SCLMAS value

FMCNEW  Restart Master Cycle Counting

Type Following Product Rev
Syntax <I><@><a>FMCNEW<b><b><b><b> AT6Nn00 3.0
Units n/a AT6n50 3.0
Range b =0 (do not restart), 1 (restart  immediately), or X(don't change) 610n 4.0
Default nfa 615n 3.0
Response n/a 620n 3.0
See Also FMCLEN,FMCP, GOWHEN], NMCY,, [ PMAS], TPMAS, TRGFN, WAIT 625n 3.0

6270 3.0

The FMCNEWeommand restarts master cycle counting. This sets the master cycle pesi#ght¢ the
value most recently specified wiMCPR and sets the master cycle numiwCY to zero. The master cycle
position and the master cycle number are set immediately, and program flow continues normally.

The function of theMCNEWtommand can be initiated with a trigger input by specifying@rFNcx1
command. If th&eMCNEWEommand is used, master cycle counting is restarted immediateRGHNcx1

is used, the 6000 controller will record the instruction to set the master cycle position when the specified
trigger occurs. In this case, the master cycle counting is restarted when the specified trigger is activated,
even though commands continue to execute and the master cycle counting continues.

FMCNEW@r FMCNEWWill remove the status of master cycle restart pending a trigger ifRGFNcxJ). In

the case oFMCNEW@i0 restart will occur, and the specified trigger will not cause a new cycle restart.
Furthermore, if there is a trigger-based restart pending on axis X, and on a@SWHERondition is
specified based dPMASof axis X, then issuing aPMCNEW®GN axis X will clear the pending trigger on axis
X and will also clear the pendirfGOWHERNN axis Y.

A new cycle automatically occurs (i.e., the master cycle position is set to zero, Rgihealue), when
the master cycle lengtRNICLEN is reached, even if reMCNEWommand has been executed.

Example:

TPMAS ; Display master position: response is *TPMAS12.2,0.5
FMCNEW11 ; Start new master cycle for axes 1 and 2

TPMAS ; Display master position: response is *0,0
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FMCP Initial Master Cycle Position

Type Following Product Rev
Syntax <I><@><a>FMCP<r>,<r>,<r>,<r> AT6n00 3.0
Units r = master position in scalable steps AT6n50 3.0
Range r =4999,999,999 (scalable with SCLMAS) 610n 4.0
Default 0 615n 3.0
Response FMCP *FMCPO0,0,0,0 620n 3.0

1FMCP  *1FMCPO 625n 3.0
See Also FMCNEWFOLMAS,[ FS], GOWHENSCLMAS, TFS, WAIT 6270 3.0

The FMCPcommand defines the initial master cycle position in user units. The initial master cycle position
is assigned as the current master cycle position each time master cycle counting is restarted with the
FMCNEWTr TRGFNcx1command. This value is scaled by 8@ _MASparameter. Numeric variablegAR

can be used with this command. The default valuENtEPis zero EMCP@ which means that the master
cycle position will be zero when master cycle counting is restarted{seREY

The concept of an initial master cycle position may be useful if a new master cycle position counting must
be restarted at a master position which is different from what needs to be considered the “zero position” of a
periodic cycle. The initial position defined wigMCPapplies to the first cycle only. When a master cycle is
complete, the master cycle position rolls over to zero. A negative value would be used if some master travel
were desired before master cycle position was zero. A positive value would be used if it was necessary to
enter the first master cycle at a position greater than zero.

For example, suppos®ICLEN~vas set to 20 areMCPwas set to 7. When master cycle position counting is
restarted, either viBMCNEW®r the specified triggeMRGFNcxJ), the initial master cycle position will be 7.
Rollover will occur after the master travels 13 more units, and the master cycle position would go to zero.

Example:
FMCP-2,7 ; Set the initial master cycle position to -2 for axis 1
; and to 7 for axis 2

FOLEN Following Mode Enable
Type Following Product Rev
Syntax <I><@><a>FOLEN<b><b><b><b> AT6n00 3.0
Units n/a AT6N50 3.0
Range b = 0 (disable), 1 (enable) or X(dont change) 610n 4.0
Default 0 615n 3.0
Response FOLEN: *FOLENOOOO 620n 3.0

1FOLEN: *1FOLENO 625n 3.0
See Also FOLK, FOLMAS, FOLRD, FOLRN, FOLRNF, FOLSND, [ FS ], FSHFC, 6270 3.0

FSHFD, GOWHEN, JOG, JOY, TFS

TheFOLENcommand indicates whether subsequent moves on the specified axes will be following a master
(FOLEN3 or normal time-based movesdLENQ. The termFollowing modemeans thafFOLEN1has been

given, and that the motion of the slave is dependent on the motion of the master at all HMIeSNis

given, the motion of the master is still monitored, but the motion of the slave is independent of the master.

To move in the Following mode, the master must be previously specified with tROLMASCommand.

Enabling the Following modé&QLENY will set the net position shift value (reportedT3SHFandPSHR
to zero. This is true even if the slave is already in Following mode.

Servo Users: S-Curve profiling is not operational during Following moves.

RESTRICTIONS ON USING FOLEN |

The FOLENcommand may not be executed during certain conditions (results in the error
message “NOT VALID DURING RAMP”).
* You may not enable Following (FOLENJ) on an axis that is in motion, waiting for a
GOWHERBondition, or operating in the Joystick mode (JOY1) or Jog mode (JOGJ).
e You may not disable Following (FOLENQ on an axis that is in motion (unless moving at
ratio in continuous mode, MC1 and not shifting) or waiting for a GOWHERondition.
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FOLENExamples

Example #1:

The 6000 product is controlling a rotary drive, the master is a 1000-line incremental encoder mounted on
the back of an externally controlled motor, and programming units are to be revs/second (rps).

100

Stepper Products:

The slave will start ramping to a ratio of 1:1 when trigger #1 goes active. This means the actual
step ratio of slave to master is 25000 to 4000, or 6.25 slave steps for every master. After 25
master revolutions, the slave will decelerate to a 0.5:1 ratio (3.125 slave steps for every master).
After a total of 75 master revolutions, the slave will ramp to zero ratio (i.e., stop) and repeat the
cycle when trigger #1 is activated. All ramps to new ratios, including zero ratio, take place over
one master revolution.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling

SCLD25000 ; Set slave distance scale factor to 25,000 steps/rev
; (assumes a motor/drive res of 25,000 steps/rev)

SCLMAS4000 ; Set master scale factor to 4000 steps/rev

Servo Products:

The slave will start ramping to a ratio of 1:1 when trigger #1 goes active. This means the actual
step ratio of slave to master is 4000 to 4000, or 1 slave steps for every master. After 25 master
revolutions, the slave will decelerate to a 0.5:1 ratio (0.5 slave steps for every master). After a
total of 75 master revolutions, the slave will ramp to zero ratio (i.e., stop) and repeat the cycle
when trigger #1 is activated. All ramps to new ratios, including zero ratio, take place over one
master revolution.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling
SCLD4000 ; Set slave distance scale factor to 4,000 steps/rev

; (assumes an encoder resolution of 4,000 steps/rev)
SCLMAS4000 ; Set master scale factor to 4000 steps/rev

The application program is defined as follows:

DEL FOLTST ; Delete program called FOLTST
DEF FOLTST ; Begin definition of program called FOLTST
INFEN1 ; Enable input functions
INFNC25-H ; Set input #25 (TRG-A) to be "trigger interrupt” (used with GOWHEN later)
COMEXC1 ; Select continuous command processing mode
MC1 ; Select continuous positioning mode
FOLMAS31 ; Assign encoder input #3 as master for axis #1
FOLMD1 ; Slave should change ratios over 1 master revolution
FMCLEN100 ; Set master cycle length to 100 revs
FOLRD1 ; Set slave-to-master Following ratio denominator to 1
; (applies to all subsequent FOLRN commands)
FOLEN1 ; Enable Following on axis #1
D+ ; Set motion to the positive- direction
$STRMV ; Label to repeat move
TRGFNAL ; Suspend execution of next move until trigger (TRG-A) is active
TRGFNAXx1 ; Begin new master cycle (counter at 0) when trigger (TRG-A) is active
FOLRN1 ; Set slave-to-master Following ratio numerator to 1 (ratio set to 1:1)
GO1 ; Start continuous Following move (when TRG-A is active)

WAIT(1AS.26=b0 AND FS.4=b1) ; Wait for profile to actually start

; (when TRG- A is active) and be at ratio
GOWHEN(1PMAS>=25) ; Suspend execution of next move until master position >= 25
FOLRNO.5 ; Set Following ratio numerator to 0.5 (ratio set to 0.5:1)
GO1 ; Initiate new move according to new Following ratio

; (when master position >= 25)
WAIT(1AS.26=b0 AND FS.4=b1) ; Wait for profile to actually start

; (when master position >= 25) and be at ratio
GOWHEN(1PMAS>=75) ; Suspend execution of next move until master position >= 75

FOLRNO ; Set Following ratio numerator to zero
; (ratio causes slave to ramp to stop)
GO1 ; Initiate new move with new Following ratio (when master pos. >= 75)

WAIT(1AS.26=b0 AND FS.1=b0) ; Wait for profile to actually start

; (when master position >= 75) and the slave is not moving
JUMP STRMV ; Repeat the cycle
END ; End of program
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Example #2:
Stepper Products:

The master is an encoder mounted to gearing on a conveyor line. The gearing results in 16,000
encoder steps per conveyor inch. The slave on axis one is a 25,000 step/rev microstepper on a 36"
long, 4-pitch leadscrew. The slave waits for the product to be sensed on the conveyor, accelerates
to a 1-to-1 ratio, waits for a safe location to actuate the stamping equipment, then applies an inked
stamp to the product at the correct location. After the stamp is placed, the slave quickly moves
back to the starting position and waits for the next product. Note that this example illustrates how
theWAIT command can be used to wait for master cycle positions in order to coordinate motion.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling

SCLA100000 ; Set accel scaling: 100,000 steps/inch

SCLV100000 ; Set velocity scaling: 100,000 steps/inch

SCLD100000 ; Set slave distance scaling: 100,000 steps/inch

SCLMAS1600 ; Set master scale factor to 16000 steps/inch to program in inches

Servo Products:
The master is an encoder mounted to gearing on a conveyor line. The gearing results in 16,000
encoder steps per conveyor inch. The slave on axis one is a 4,000 step/rev servo on a 36" long, 4-
pitch leadscrew. The slave waits for the product to be sensed on the conveyor, accelerates to a 1-
to-1 ratio, waits for a safe location to actuate the stamping equipment, then applies an inked stamp
to the product at the correct location. After the stamp is placed, the slave quickly moves back to
the starting position and waits for the next product. Note that this example illustrates Ne&The
command can be used to wait for master cycle positions in order to coordinate motion.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling

SCLA16000 ; Set accel scaling: 16,000 steps/inch

SCLV16000 ; Set velocity scaling: 16,000 steps/inch

SCLD16000 ; Set slave distance scaling: 16,000 steps/inch

SCLMAS16000 ; Set master scale factor to 16,000 steps/inch to program in inches

The application program is defined as follows:

DEF STAMPR ; Begin definition of program called STAMPR
COMEXS1 ; Continue command execution after Stop
COMEXC1 ; Continue command execution during motion
SCALE1 ; Enable parameter scaling
OUTFEN1 ; Enable programmable output functions
OUTFNC7-A ; Configure output #7 as a general-purpose prog. output
INFEN1 ; Enable programmable input functions
INFNC26-H ; Define TRG-B as trigger interrupt (use as GOWHEN input)
A10 ; Acceleration = 10 inches/sec/sec
V5 ; Velocity = 5 inches/sec (non-Following moves)
MA1 ; Enable absolute positioning mode for axis 1
FOLMAS21 ; Assign encoder input #2 as master for axis 1
FOLRN1 ; Set slave-to-master Following ratio numerator to 1
FOLRD1 ; Set slave-to-master Following ratio denominator to 1 (ratio is 1:1)
FOLMD1 ; Accel the slave over 1 master inch for Following moves
FMCLEN40 ; Master cycle length is 40 inches
$INKON ; Label to repeat inking process
FOLEN1 ; Enable Following on axis #1
TRGFNBx1 ; Begin new master cycle when TRG-B goes active

; (product sensed on conveyor)
TRGFNB1 ; Start next move when trigger #2 is active
D+ ; Set to positive-direction
MC1 ; Select continuous positioning mode
GO1 ; Start continuous slave move on trigger #2

WAIT(1PMAS>=10.5) ; Wait until master position is 10.5 inches - this is when the
; stamping device can be actuated without mechanical damage
; to the leadscrew assembly

OUT.7-1 ; Turn on actuator (output #7) to place ink stamp on product

T.1 ; Wait for the ink stamp to be pressed in place by a
; stationary stamper

OUT.7-0 ; Turn off actuator (output #7)

S1 ; Stop slave move

WAIT(1AS.1=b0) ; Wait until the axis is not moving

FOLENO ; Disable Following on axis #1

DO ; Set distance (position) to zero

MCO ; Select preset positioning mode

GO1 ; Move back to zero (the home position)

WAIT(MOV=b0) ; Wait until the axis is not moving

JUMP INKON ; Begin cycle again on trigger #2

END ; End of program
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FOLK Following Kill

Type Following Product Rev
3¥1ﬂgax :/!ZFOLK<b><b><b><b> AT6n00 n/a
Range b= 0 (disable) or 1 (enable) ATons0 o

610n n/a
Default 0 615 45
Response FOLK *FOLKO0000 6202 n)a
See Also DRIVE,[ ER], ERROR, FOLEN, FOLRD, FOLRN, FOLMAS, FOLMD, 625n 45

FSHFC, FSHFD, INFNC, K, [ PSHF ], SMPER, TER 6270 45

Under default operatiorFQLK0), certain error conditions (i.e., drive fault input active, or max. position
error limit exceeded) will cause the 6000 controller to disable the drive (i.e., remove torque) and to kill the
Following profile (slave’s commanded position loses synchronization with the master).

If you enable Following Kill FOLK1), these error conditions will still disable the driz&R(VEO), but will

not kill the Following profile. Because the Following profile is still running, the controller keeps track of
what the slave’s position should be in the Following trajectory. To resume Following operation, resolve the
error condition (drive fault, excessive position error), enable the ddiRE/E1), and command the

controller to impose a shift to compensate for the lapse/shift that occurred while the drive was disabled and
the slave was not moving. To impose the shift, assign the negative of the internally monitored shift value
(PSHA to a variable (e.g¥AR1 =-1*PSHF ) and command the shift using a variable substitution in the
FSHFDcommand (e.gFSHFD(VARL)).

TheFOLKcommand only preserves Following profiles; normal velocity-based profiles will be killed
regardless of thEOLK command.

FOLMAS Assignment of Master to Slave

Type Following Product Rev
Syntax <I><@><a>FOLMAS<ii>,<  tii>,<  fii>,< > AT6N00 3.0
Units 1st i =master axis #; 2nd i = master count source; =+ sets direction AT6n50 3.0

of master counts relative to direction of actual master count source g10n 4.0
Range 1st i =1-4 (axis); 615n 3.0

2ndi =1(encoder), 2(ANI input), 3(LDT), or 4(commanded position) 620n 3.0
Default +0 (disable  from being a Following slave) 625n 3.0
Response FOLMAS  *FOLMAS+0,+0,+0,+0 6270 3.0

1FOLMAS *1FOLMAS+0
See Also ENC, FOLEN, FOLK, FOLMD, FOLRD, FOLRN, FOLRNF, [ FS ], TFS

FOLMASSs used to assign or un-assign a master to a slave.

Each data field4fi ) configures that axis as a slave following the specified master count source. In the
syntax for each slave axisii( ), the sign bit sets the direction of master counting relative to the actual
direction of the counts as received from the master count source. Thesistts the axis number of the
master you are assigning to the slave, and the second i selects the count source of that masteeaxis.
(9 is placed in the data field £ii ), that axis becomes a normal non-Following axis.

The availability of master count sources differs by product, as indicated in the table below.

Product Options for Second i Measurement *
AT6n00, 620n, 1—Encoder Encoder counts
& OEM6200 4—Commanded (motor) position Motor counts
AT6N50, 625n 1—Encoder Encoder counts
& OEM6250 2—ANI input (ANI option only) ADC counts
4—Commanded position Feedback device counts
610n 1—Encoder Encoder counts
615n 1—Encoder Encoder counts
2—ANI input (ANI option only) ADC counts
6270 1—Encoder (axis 1 only) Encoder counts
2—ANI input (6270-ANI only) ADC counts
3—LDT LDT counts
4—Commanded position Feedback device counts

* |f scaling is enabled (SCALEJ), the measurement of the master is scaled by the SCLMASralue.
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NOTE |

e A slave axis cannot use its own feedback device or commanded position as the
master input.

e Multiple axes may be slaved to the same count source (e.g., encoder) from the same
master. However, multiple axes may not be slaved to different count sources (e.g.,
encoder and commanded position) from the same master.

As an example, theOLMAS+31,-12,, command sets up these parameters:

e Slave axis #1 is set up as follows{): Encoder #3 is assigned as the master to slave axis #1.
The positive sign bit indicates that master counts will count in the same direction as encoder #3.

e Slave axis #2 is set up as follows$2 ): ANI input #1 is assigned as the master to slave axis #2.
The negative sign bit indicates that the master counts will count in the opposite direction of the
sign of the voltage change on ANI input #1.

e Axes 3 and 4 are not affected.

NOTE

The FOLMASommand configures an axis to be a slave, but does not automatically enable
Following. To enable Following use the FOLEN1command. To enable slave motion, enable
Following (FOLENY), issue a ratio (FOLRNand FOLRD), and issue the GOcommand.

As soon as the master is specified withRbe MAScommand, a continuously updated relationship is
maintained between the slave's position and the master's position. Also, master velocity is continuously
measuredF-or steppers only the configuration of the slave axis is used in the implementation of the step
output, so several commands need to be executed IFeforASthey areENG DRES ERES andPULSE

Notice that the master axis number does not need to be the same as the slave axis number. (For example,
givenFOLMAS21,44,,31 , axis 1 is slave to the encoder input on axis #2, axis #2 is slave to the
commanded output of axis #4, axis #3 is not configured as a slave, and axis 4 is slave to the encoder input
of axis #3.)

There are several applications in which a minus sign ifrth&1ASTommand is used. A minus sign should

be used whenever the master is moving in the desired positive direction and yet the 6000 controller actually
perceives the master to be moving in the negative direction. For example, this can occur when the master
input device is mounted on the opposite side of a conveyor. Putting a minus sign in front of the master
parameter specification in tiF®LMASTommand causes the incoming master signal to be negated before it

is used by the slave. The temaster countefers to the count after negation, if any.

For preset slave moves, the direction the slave travels depends on the mode of operation (absolute or
incremental) and the commanded position. However, once a preset slave move is commanded, it will only
start moving if the master is moving in the positive direction. This is true no matter the commanded
direction of the slave move.

For continuous slave moves, the master count direction has a different effect. If the commanded move is
positive in direction and the master is counting up, the actual slave travel direction will be positive. If the
commanded move is positive in direction and the master is counting down, the actual slave travel direction
will be negative. Similar cases exist for slave moves commanded in the negative direction.

Example: (refer also to the FOLENexamples)

FOLMAS31,31 : Define axis 1 and 2 to be slaves to the encoder signal received
; on axis 3. Axis 3 encoder is the master for axis 1 and 2.
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FOLMD Master Distance

Type Following Product Rev
Syntax <I><@><a>FOLMD<r>,<r>,<r>,<r> AT6Nn00 3.0
Units i =distance in steps AT6n50 3.0
Range i =999,999,999 (scalable by SCLMAS) 610n 4.0
Default 0 615n 3.0
Response FOLMD *FOLMDO,0,0,0 620n 3.0

1FOLMD  *FOLMDO 625n 3.0
See Also FOLEN, FOLK, FOLRN, FOLRNF, FOLRD, MC, [ PMAS ], SCLMAS, TPMAS 6270 3.0

If a slave is in continuous positioning mod&Xd), FOLMDis the master distance over which acceleration or
deceleration from the current ratio to the new ratio takes place. Or, if a slave is in preset positioning mode
(MCg, theFOLMDcommand indicates the master distance over which the next preset move will take place.

If scaling is enabledSCALEY), theFOLMDvalue is specified in user units and is scaled bBGIeMAS
parameter. Numeric variablegAR can be used with this command (eFgpLMD12,(VAR6),3,6 ).

By carefully specifying accurate master distances for each ramp of a slave's move profile, a precise position
relationship between master and slave will be maintained during all phases of the profile. The “Master and
Slave Distance Calculatiosection in the Following chapter of tB800 Series Programmer's Guide

discusses the relationship between ratio changes and the corresponding master and slave distances.

HINT: If a slave is in continuous mode (MCJ) and the master is starting from rest, setting FOLMDo @will
ensure precise tracking of the master's acceleration ramp. This is how the trackball application
example is written in the Following chapter of the 6000 Series Programmer's Guide.

Examples: (refer also to FOLENexample #2)

SCALE1 ; Enable parameter scaling

SCLMAS4000 ; Master scale factor is 4000 steps/rev

SCLD4000 ; Slave scale factor is 4000 steps/rev

FOLMAS31 ; Axis 3 encoder is the master for axis 1

FOLMDO ; Assign Following acceleration distance to 0 master revs
; (i.e., instantaneous)

FOLRN1 ; Set slave-to-master Following ratio numerator to 1

FOLRD1 ; Set slave-to-master Following ratio denominator to 1
; Ratio set to 1:1

FOLEN1 ; Enable Following on axis #1

D- ; Set direction to opposite direction of the master

GO1 ; Begin following master. If the master is not moving, slave

; will remain at rest until master moves, at which time the
; slave will track the master precisely, but in the opposite
; direction as the master.

FOLRD Denominator of Slave-to-Master Ratio
Type Following Product Rev
Syntax <I><@><a>FOLRD<r>,<r><r><r> AT6n00 3.0
Units r = master distance in steps AT6N50 3.0
Range r =1.00000 - 999,999,999 (scalable by SCLMAS) 610n 4.0
Default 1 615n 3.0
Response FOLRD *FOLRD1,1,1,1 620n 3.0
1FOLRD *FOLRD1 625n 3.0
See Also COMEXC, FOLEN, FOLK, FOLMAS, FOLRN, FOLRNF, SCLMAS 6270 3.0

The FOLRDcommand establishes the denominator of a ratio between slave and master travel. (Ratios are
always specified as positive, similar to velocity.) For a preset me@g (it is the maximum allowed ratio,

and for a continuous movsIC), it is the final ratio reached by the slave. The actual slave direction will
depend on commanded moves- or D-) and master direction.

If no FOLRDparameter is specified, it is assumed to be 1.
If scaling is enabledSCALEY), theFOLRDvalue is scaled by th&CLMASvalue.

Numeric variables AR can be used with this command for master parametersR@LRD(VARS),5 ).
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Each timeFOLRNor FOLRDare given, the 6000 controller divides the scaled numerator and denominator to
calculate the ratio, but roundoff errors are eliminated by measuring both master and slave over a large
distance. After scaling, the maximum magnitude of the ratio is 127 slave steps for every master step.

ON-THE-FLY CHANGES (as of revision 4.0): You can change Following raticthe fly(while motion
is in progress) in two ways. One way is to send an immediate comtrandRD) followed by an
immediate go commandi0). The other way is to enable the continuous command execution mode
(COMEXCpand execute a buffered commaR®RD followed by a buffered go commandd.

Example: (refer also to the FOLENexamples)

SCLD25000 ; Set slave scaling factor to 25,000
SCLMAS4000 ; Set master scaling factor to 4,000

SCALE1 ; Enable scaling

FOLRN5 ; Set ratio numerator to 5 (5 * 25,000 = 125,000)
FOLRD3 ; Set ratio denominator to 3 (3 * 4,000 = 12,000)

; (Resulting ratio is 125 slave steps to every 12 master steps.)

FOLRN Numerator of Slave-to-Master Ratio
Type Following Product Rev
Syntax <I><@><a>FOLRN<r><r> <r> <r> AT6n00 3.0
Units r =slave distance in steps AT6n50 3.0
Range r =0.00000 - 999,999,999.99999 (scalable by SCLD) 610n 4.0
Default 1 615n 3.0
Response FOLRN *FOLRN1,1,1,1 620n 3.0
1FOLRN *FOLRN1 625n 3.0
See Also FOLEN, FOLK, FOLMAS, FOLRNF, FOLRD, SCLD 6270 3.0

TheFOLRNcommand establishes the numerator of a ratio between slave and master travel. (Ratios are
always specified as positive, similar to velocity.) For a preset mo@gi (it is the maximum allowed ratio,
and for a continuous mov®IC), it is the final ratio reached by the slave. The actual slave direction will
depend on commanded moves- r D-) and master direction.

If no FOLRNparameter is specified, it is assumed to be 1.
If scaling is enabled3SCALEJ), theFOLRNvalue is scaled by tr&CLDvalue.
Numeric variables\AR can be used with this command for slave parameterskOIRN(VAR2),5 ).

Each timeFOLRNor FOLRDare given, the 6000 controller divides the scaled numerator and denominator to
calculate the ratio, but roundoff errors are eliminated by measuring both master and slave over a large
distance. After scaling, the maximum magnitude of the ratio is 127 slave steps for every master step.

ON-THE-FLY CHANGES (as of revision 4.0): You can change Following raticthe fly(while motion
is in progress) in two ways. One way is to send an immediate comirandR) followed by an
immediate go command30). The other way is to enable the continuous command execution mode
(COMEXCand execute a buffered commaRO(RN followed by a buffered go commandd.

Example : refer to the FOLRDand FOLENexamples

FOLRNF Numerator of Final Slave-to-Master Ratio, Preset Moves
Type Following; Compiled Motion Product Rev
Syntax <I><@><a>FOLRNF<r><r><r><r> AT6n00 4.1
Units r = slave distance in steps AT6N50 41
Range 0.00000 610N 40
Default 0 615 4'1
Response ~ FOLRNF  *FOLRNF1,1,1,1 n :
1FOLRNF *1FOLRNF1 620n 4.1
625n 41
See Also FOLEN, FOLRD, FOLRN, FOLMD, SCLD, 6270 41

The Numerator of Final Slave-to-Master Ratio, Preset Mav@sRNF command establishes the numerator
of the final ratio between slave and master travel. (Ratios are always specified as positive, similar to velocity.)
TheFOLRNFcommand designates that the motor will move the load the distance designated inGQBeset
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segment, completing the move at a final ratio of zE&@LRNFapplies only to the first subsequE&®BUF
which marks an intermediate “end of move” within a following profl®eLRNFis used only in conjunction
with theGOBUFcommand. Normal presetomoves always finish with zeOLRNFE

If scaling is enabledSCALEY), theFOLRNFvalue is scaled by th&CLDvalue.

For the Revision 4.0 release of the 6000 series, the only allowable vak@LRKFs ¢ and it may only

be used with compiled preset Following moves (a nonet@RNFvalue will result in an immediate error
message)-OLRNFis allowed for a segment only if the starting ratio is also zero, i.e., it must be the first
segment, or the previous segment must have ended in zero ratio.

With compiled preset Following moves wh&@LRNFhas not been given, the final ratio is given VAGLRN
and the shape of the intermediate profile will be constrained to be within the starting and ending ratios.

For more information on using tif®LRNFcommand, refer to the Custom Profiling chapter ir6®@0
Series Programmer's Guide

FOLSND Following Step and Direction

Type Following Product Rev

Syntax <I><@><a>FOLSND<b><b><b><b> ATBROO s
Units n/a )

Range b =0 (quadrature  signal), 1 (step & direction) or X(don't care) OEM-AT6N00 n/a

Default 0 AT6N50 45

Response FOLSND: *FOLSNDO0000 610n 45

1FOLSND: *1FOLSNDO 615n 45

620n 4.5

See Also CNTE, FOLEN 6250 P

6270 4.5

Use the=OLSNDcommand to specify the functionality of the encoder input.
FOLSNDO..... (default setting) accept a quadrature signal from an encoder

FOLSNDL1.....Accept step and direction signals. The count is registered on a positive edge of a
transition for a signal measured on encoder channel A+ and A- connections. The
direction of the count is specified by the signal on encoder channel B+ and B-
connections. Therefore, you should connect your step and direction input device as
follows: Connect Step+ to A+, Step- to A-, Direction+ to B-, and Direction- to B+.
NOTE: TheFOLSND1feature may not be used while the Hardware Counter Input
feature is enabled WithNTE1

615n: This feature is applicable only to the external encoder input.

FPPEN Master Position Prediction Enable
Type Following Product Rev
Syntax <!><@><a>FPPEN<b><b><b><b> AT6n00 3.0
Units n/a AT6N50 3.0
Range b = 0 (disable), 1 (enable) or X(dont change) 610n 4.0
Default 1 615n 3.0
Response FPPEN *FPPENO0,0,0,0 620n 3.0
1FPPEN *1FPPENO 625n 3.0
See Also [ FS], TFS 6270 3.0

TheFPPENcommand enables or disables Master Position Prediction in the 6000 controller Following
algorithm. Master Position Prediction is enabled by default, but can be disabled as desiredrripE Nz
command.

The 6000 controller measures master position oncpgsition sample periodnd calculates a
corresponding slave commanded position. This calculation, and achieving the subsequent slave commanded
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position, requires 2 sample periods. (Steppers: position sample period is 2 ms. Servos: position sample period
is determined by the curreBSFRandINDAX values- see table isSFRcommand description.)

Enabling Master Position PredictioFRPEN?J) eliminates any lag in slave position which would be dependent
on master speed. It may be desirable to disable Master Position PrediPf@Ng when maximum slave
smoothness is important and minor phase delays can be accommodated. A detailed discussion of Master
Position Prediction is given in the Following chapter of@B80 Series Programmer's Guide.

Example:

FPPEN11 ; Enable Master Position Prediction for axis 1 and 2.

FR Feedrate Override Enable

Type Feedrate Override Product Rev
Syntax <I>FR<i> AT6n00 1.0
Units n/a AT6N50 nia
Range i =0 (disable), 1 (analog), or 2 (software) 610n n/a
Default 0 615n n/a
Response FR: *FRO 620n 1.0
See Also FRA, FRH, FRPER, JOYEDB 625n n/a

6270 n/a

The Feedrate Override EnabkR] command enables feedrate override on all axes. The feedrate override
percentage can be determined either through hardware (except OEM-AT6n00) or through SeiRiERe (
command).

To use the analog inputs to control the feedrate override percentage, ER¢ toenmand. With theR1
command, the channel number specified is used iRRkeeommand or theRL command, depending on

the level of the channel select input, to determine which analog channel will scale the motion velocity. The
analog input can go from @VDC to 2.5VDC. The motion velocity will be scaled by the percentage of
analog input voltage, @VDC equaling @%, 2.5VDC equaling 100% JON&DBcommand will set the end
deadband for feedrate override.

NOTES

Timer Functions Scaled : All timer functions will be scaled when feedrate override is enabled. For
example, a T5 command at a 50% feedrate (FRPER5@will dwell for 10 seconds.

Feedrate Override While Contouring : If you change the FR command setting, you will have to
recompile (PCOMJany previously compiled contouring paths.

WARNING

When using feedrate override on a four-axis 6000 controller, axis 4 is used to perform the feedrate
override and can no longer be used for motion. If the shutdown output is not used, you must
disconnect axis 4; otherwise, motion will occur on that axis.

To use the software feedrate override percentaigeER, specifyFR2.

Example:
FRL3 ; When the channel select input is low, use analog input #3
FRH4 ; When the channel select input is high, use analog input #4
SCALE1 ; Enable scaling
SCLA25000,25000 ; Set accel scaling factor to 25000 steps/unit/unit on axes
;1land 2
FRA1000 ; Set the feedrate override acceleration to
; 1000 percent/sec/sec
FR1 ; Enable analog feedrate override
V20,20 ; Set the velocity to 20 units/sec on axes 1 and 2
MC1100 ; Mode continuous on axis 1 and axis 2
G01100 ; Initiate motion on axes 1 and 2

; If Channel Select input is low, and voltage on analog input 3 is
; 2.0VDC, then velocity for axes 1 & 2 will be:
; 20 units/sec x 2.0VDC/2.5VDC = 16 units/sec.
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FRA Feedrate Override Acceleration

Type Feedrate Override Product Rev
Syntax <I>FRA<r> AT6Nn00 1.4
Units r = percent/sec/sec AT6N50 n/a
Range 1- 50000 610n n/a
Default 10 615n n/a
Response FRA: *FRA10 620n 15
See Also FR, FRH, FRL, FRPER 625n n/a

6270 n/a

The Feedrate Override Accelerati®R) command specifies the acceleration and deceleration to use when
the velocity is changing due to a change in voltage on one of the analog FRo( when the software
feedrate override percentaddRPER is changingkR?2).

Since the maximum value for the feedrate is 100% per second and the update is 2 ms, the maximum value
for feedrate acceleration is 50000 %/sec/sec.

Example : Refer to the feedrate override enable (FR) command example.

FRH Feedrate Override High Channel
Type Feedrate Override Product Rev
Syntax <I>FRH<i> AT6n00 1.0
Units i =analog input channel number (varies with product) OEM-AT6n00 n/a
Range 0 (no selection), 1 (input 1), 2(input 2), 3(input 3), AT6n50 n/a
or 4 (input 4) 610n n/a
Default 0 615n n/a
Response FRH: *FRHO 620n 1.0
See Also FR, FRA, FRL 625n n/a
6270 n/a

The Feedrate Override High ChanrfeR) command specifies which analog input channel will be used
when the axis select input (pin 15 of joystick connector) is high. The 6000 Series product will not use any
channel ifFRHis set to zero, instead it will operate at the current velocitsalue).

When feedrate override is enabled for analog conRi) the channel number specified in #eH

command or thERL command (depending on the level of the axis select input) is used to determine which
analog channel will scale the motion velocity. The analog input can go from @VDC to 2.5VDC. The motion
velocity will be scaled by the percentage of analog input voltage, @VDC equaling @%, 2.5VDC equaling
the value specified in thécommand.

Example : Refer to the feedrate override enable (FR) command example.

FRL Feedrate Override Low Channel
Type Feedrate Override Product Rev
Syntax <I>FRL<i> AT6n00 1.0
Units i =analog input channel number (varies with product) OEM-AT6n00 n/n
Range 0 (no selection), 1(input 1), 2 (input 2), 3 (input 3), AT6n50 n/n
or 4 (input 4) 610n nla
Default 0 615n n/n
Response FRL: *FRLO 620n 1.0
See Also FR, FRA, FRH 625n n/n
6270 n/n

The Feedrate Override Low ChanneR() command specifies which analog input channel will be used
when the axis select input (pin 15 of joystick connector) is low. The 6000 Series product will not use any
channel ifFRL is set to zero, instead it will operate at the current velo¢itsalue).
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When feedrate override is enabled for analog confRl), the channel number specified in #eH

command or th€RL command (depending on the level of the axis select input) is used to determine which
analog channel will scale the motion velocity. The analog input can go from @VDC to 2.5VDC. The motion
velocity will be scaled by the percentage of analog input voltage, @VDC equaling @%, 2.5VDC equaling
the value specified in the command.

Example : Refer to the feedrate override enable (FR) command example.

FRPER Feedrate Override Percentage

Type Feedrate Override Product Rev
Syntax <I>FRPER<r> AT6Nn00 1.0
Units r = percent AT6N50 n/a
Range 0- 100 610n n/a
Default 100 615n n/a
Response FRPER: *FRPER100 620n 1.0
See Also FR, FRA 625n n/a

6270 n/a

The Feedrate Override PercentagRRER command specifies the percentage by which motion velocity will
be scaled when feedrate override is enal#ed)( The percentage range available to scale the feedrate
override by is @% to 18@%, or in other words @% of the current velocity to 1 times the current vgjocity (

Example:
FRA1000 ; Set the feedrate override acceleration to 1000 percent/sec/sec
FRPER90 ; Set the feedrate override percentage at 90%
FR2 ; Enable feedrate override
V20,20 ; Set the velocity to 20 units/sec on axes 1 and 2
MC1100 : Mode continuous on axis 1 and axis 2
G0O1100 : Initiate motion on axes 1 and 2.

; The velocity for axes 1 and 2 will be:

; 20 units/sec x .90 = 18 units/sec
[FS] Following Status
Type Following; Assignment or Comparison Product Rev
Syntax See below AT6n00 3.0
Units n/a AT6Nn50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response n/a 620n 3.0
See Also FMCLEN, FMCP, FOLEN, FOLMAS, FPPEN, FSHFC, FSHFD, MC, [ NMCY ], 625n 3.0

[PMAS ], TFS, TFSF, VARB 6270 3.0

The Following StatusHS) command is used to assign the Following status bits for a specific axis to a
binary variable, or to make a comparison against a binary or hexadecimal value. The function of each status
bit is shown below.

Syntax: VARBn=aFSwheren is the binary variable number aads the axis identifier, oFS can be used
in an expression such B{1FS=b11@1) , orlF(1FS=h7F) . TheFS command must be used
with an axis specifier, or it will default to axis 1.

To make a comparison against a binary value, place the letter b (b or B) in front of the value that
the Following status is being compared against. The binary value itself must only contain ones,
zeros, or Xs (1, g, X, x). To make a comparison against a hexadecimal value, the letter h (h or H)
must be placed in front of the value that the Following status is being compared against. The
hexadecimal value itself must only contain the letters A through F, and the numbers & through 9.

If you wish to assign only one bit of the Following status to a binary variable, instead of all 32,
the bit select.() operator can be used. The bit select, in conjunction with the bit number, is used
to specify a specific Following status bit (e\MjARB1=1FS.12 assigns axis 1 status bit 12 to

binary variable 1).
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Bit Assignment
(left to right)

Function (YES=1;NO=0)

1 Slave in Ratio Move A Following move is in progress.

2 Ratio is Negative The current ratio is negative (i.e., the slave counts are counting in the
opposite direction from the master counts).

3 Slave Ratio Changing  The slave is ramping from one ratio to another (including a ramp to or from
zero ratio).

4 Slave At Ratio The slave is at constant non-zero ratio.

*5 FOLMAS Active A master is specified with the FOLMASommand.

*6 FOLEN Active Following has been enabled with the FOLENcommand.

*7 Master is Moving The specified master is currently in motion.

8 Master Dir Neg The current master direction is negative. (bit must be cleared to allow
Following move in preset mode—MC@Ji
9 OK to Shift Conditions are valid to issue shift commands (FSHFDor FSHFQ.

10 Shifting now A shift move is in progress.

11 Shift is Continuous An FSHFGbased shift move is in progress.

12 Shift Dir is Neg The direction of the shift move in progress is negative.

13 Master Cyc Trig Pend A master cycle restart is pending the occurrence of the specified trigger.

14 Mas Cyc Len Given A non-zero master cycle length has been specified with the FMCLEN
command.

15 Master Cyc Pos Neg The current master cycle position (PMAS is negative. This could be by
caused by a negative initial master cycle position (FMCH, or if the master is
moving in the negative direction.

16 Master Cyc Num >0 The master position (PMAS has exceeded the master cycle length
(FMCLEN at least once, causing the master cycle number (NMCYto
increment.

17 Mas Pos Prediction On Master position prediction has been enabled (FPPEN.

18 Mas Filtering On A non-zero value for master position filtering (FFILT ) is in effect.

* All these conditions must be true before Following motion will occur.

Example:
VARB1=1FS

VARB2=1FS.12

VARB2

; Following status for axis 1 assigned to binary variable 1
; Axis 1 Following status bit 12 assigned to binary variable 2
; Response if bit 12 is set to 1 should be:

5 *WVARB2=XXXX_XXXX XXX L XXXX_XXXX XXX X XXX X_XXXX
IF(4FS=b111011X11) ; If the Following status for axis 4 contains 1's for
;inputs 1, 2, 3, 5, 6, 8, and 9, and a 0 for bit location 4,
; do the IF statement
: Transfer revision level
; End if statement
; If the Following status for axis 2 contains 1's for inputs 1,
;2,3,5,6, 7, and 8, and 0's for every other bit location,
; do the IF statement
: Transfer revision level
: End if statement

TREV
NIF
IF(2FS=h7F00)

TREV
NIF
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FSHFC Continuous Shift

Type Following Product Rev
Syntax <I><@><a>FSHFC<i><i> <i><i> AT6n00 3.0
Units i =shift feature to implement AT6n50 3.0
Range i =0 (stop), 1 (positive-direction), 2 (negative-direction), or 3 610n 4.0
(Kilr) 615n 3.0
Default n/a 620N 3.0
Response n/a 625n 3.0
See Also FOLEN, FOLK, FOLRN, FOLRNF, FOLRD, [ FS ], FSHFD, MC, [ PSHF ], 6270 3.0
TFS, TPSHF

The FSHFCcommand allows time-based slave moves to be superimposed on continuous Following moves.
This results in ahift (change in phase) between the master position and the slave position. Continuous shift
moves in the positive- or negative-direction may be commanded only while the slave is in the Following
mode FOLENY)).

Steppers only:  An FSHFCmove may be performed only when the slave is in the continuous positioning
mode MCJ) and performing a Following move at a constant ratio.

The most recently commanded velocly &nd acceleratiord for the slave axis will determine the speed

at which theec<SHFCmove takes place. The velocity and direction offBEFCshift is independently
superimposed on whatever velocity and direction results from the ratio and motion of the master. The
FSHFCshift is not a change in ratio; rather, it is a velocity added to a ratio. The velocity commanded is
added to the present speed at which the slave is moving, up to the velocity limit of the product (steppers:
velocity limit may be defined with theMAXVcommand). For example, assume a slave is traveling at 1 rps
in the positive direction while following a master. IFaBHFCmove is commanded in the positive direction

at 2 rps, the slave's actual velocity (after acceleration) will be 3 rps.

TheFSHFCparameters stod( and kill 3) can be used to halt a continudgHFCmove (positive-
direction or negative-direction). The example below shows how to $t8pliCcontinuous move.

An FSHFCmove may be needed to adjust the relative slave position on the fly during the continuous
Following move. For example, suppose an operator is visually inspecting the slave's motion with respect to
the master. If he notices that the master and slave are out of synchronization, it may be desirable to have an
interrupt programmed (e.g., activated with a push-button switch) that will allow the operator to advance or
retard the slave at a super-imposed correction speed until the operator chooses to have the slave start
tracking the master again. The example below shows this.

FSHFCExample:

Assume all scale factors and set-up parameters have been entered for the master and slave. In this example,
the slave (axis #1) is continually following the master at a 1:1 ratio. If the operator notices some mis-
alignment between master and slave, he can press 1 of 2 pushbuttons (connected to programmable inputs #1
and #2) to shift the slave in the positive- or negative-direction at 0.1 user scaled units until the button is
released. After the adjustment, the program continues on as before.

(Program on following page)
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Example:

DEF SHIFT ; Begin definition of program called SHIFT
V.1 ; Add or subtract 0.1 user scaled units from the slave velocity
; when shifting
INFEN1 ; Enable input functions
COMEXS1 ; Continue command execution after stop
COMEXC1 ; Continue command execution during motion
FOLMAS31 ; Axis 3 encoder input is the master for axis 1
FOLRN1 ; Set slave-to-master Following ratio numerator to 1
FOLRD1 ; Set slave-to-master Following ratio denominator to 1
; (ratio set to 1:1)
FOLEN1 ; Enable Following mode on axis #1
D+ ; Set to positive-direction
MC1 ; Select continuous positioning mode
GO1 ; Start following master continuously
VARB1=b19Q ; Define input pattern #1 and assign to VARB1
VARB2=b@1 ; Define input pattern #2 and assign to VARB2
$TESTIN ; Define label called TESTIN
IF(IN=VARBL1) ; IF statement (if input #1 is activated, do the jump)
JUMP SHIFTP  ; Jump to shift slave in the positive-direction when pattern 1
; active
NIF : End of IF statement
IF(IN=VARB2) ; IF statement (if input #2 is activated, do the jump)
JUMP SHIFTN  ; Jump to shift slave in the negative-direction when pattern 2
; active
NIF : End of IF statement
JUMP TESTIN ; Return to main program loop
$SHIFTP ; Define label called SHIFTP (subroutine to shift in the
; positive- direction)
FSHFC1 ; Start continuous slave shift move in positive-direction
WAIT(IN.1=b@) ; Continue shift until input bit #1 is deactivated
FSHFC@ ; Stop shift move
JUMP TESTIN ; Return to main program loop
$SHIFTN ; Define label called SHIFTN (subroutine to shift in the
; hegative-direction)
FSHFC2 ; Start continuous slave shift move in the negative-direction
WAIT(IN.2=b@) ; Continue shift until bit #2 is deactivated
FSHFCQ ; Stop shift move
JUMP TESTIN ; Return to main program loop
END ; End definition of program called SHIFT
FSHFD Preset Shift
Type Following Product Rev
Syntax <I><@><a>FSHFD<r>,<r>,<r>,<r> AT6Nn00 3.0
Units r =shift  distance AT6N50 3.0
Range r =0.00000 - 999,999,999 (scalable  with SCLD) 610n 4.0
Default n/a 615n 3.0
Response n/a 620n 3.0
See Also FOLEN, FOLK, FOLRN, FOLRNF, FOLRD, [ FS ], FSHFC, MC, ONCOND, 625n 3.0
[PSHF ], SCLD, TFS, TPSHF 6270 3.0

The FSHFDcommand allows time-based slave moves to be superimposed on continuous Following moves.
This results in ahift (change in phase, or registration) between the master position and the slave position.
Preset shift moves of defined or variable distances, may be commanded only while the slave is in the
Following mode FOLENJ). TheFSHFDdistance is scaled by tls€LDvalue of scaling is enableBCALED).

Steppers Only :  An FSHFDmove may be performed only when the slave is in the continuous positioning

mode MCJ) and performing a Following move at a constant ratio.

The most recently commanded velocky &nd acceleratiorpf for the slave axis will determine the speed
at which the=<SHFDmove takes place. The velocity and direction offBEFDshift is independently
superimposed on whatever velocity and direction results from the ratio and motion of the master.

TheFSHFCparameters stod( and kill 3) can be used to halt ®&$HFD
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It should be noted th&®SHFDis similar in execution t&Q The entire preset distance shift, or ramp-to-shift
velocity, must finish before the 6000 controller proceeds to the next command.

TheFSHFDshift is not a change in ratio; rather, it is a velocity added to a ratio. The velocity commanded
will be added to the present speed at which the slave is moving, up to the velocity limit of the product
(steppers: velocity limit may be defined with #dAXVcommand). For example, assume a slave is
traveling at 1 rps in the positive direction while following a masterFBld-Dmove is commanded in the
positive direction at 2 rps, the slave's actual velocity (after acceleration) will be 3 rps.

An FSHFDmove may be needed to adjust the slave position on the fly because of a load condition which
changes during the continuous Following move. For example, suppose an operator is visually inspecting the
slave's motion with respect to the master. If the operator notices that the master and slave are out of
synchronization, it may be desirable to have an input programmed (e.g., activated with a push-button
switch) that will allow the operator to advance or retard the slave a fixed distance, and then let the slave
resume tracking the master. The example below illustrates this.

FSHFDExample:

Assume all scale factors and set-up parameters have been entered for the master and slave. In this example,
the slave (axis #1) is continually following the master at a 1:1 ratio. If the operator notices some mis-
alignment between master and slave, he can press 1 of 2 pushbuttons (connected to programmable inputs #1
and #2) to advance or retard the slave a fixed distance of 200 steps. After the adjustment, the slave resumes
tracking the master as before.

Example:
DEF PSHIFT ; Begin definition of program called PSHIFT
INFEN1 ; Enable input functions
COMEXS1 ; Continue command execution after stop
COMEXC1 ; Continue command execution during motion
FOLMAS31 ; Axis 3 encoder input is the master for axis 1
FOLRN1 ; Set slave-to-master Following ratio numerator to 1
FOLRD1 ; Set slave-to-master Following ratio denominator to 1
; (ratio set to 1:1)
FOLEN1 ; Enable Following mode on axis #1
D+ ; Set direction to positive
MC1 ; Select continuous positioning mode
GO1 ; Start following master continuously
VARB1=b1Q ; Define input pattern #1 and assign to VARB
VARB2=b@1 ; Define input pattern #2 and assign to VARB
$TESTIN ; Define label called TESTIN
IF(IN=VARBL1) ; IF statement (if input #1 is activated, do the jump)
JUMP SHIFTP  ; Jump to shift slave in the positive-direction when pattern 1
; active
NIF : End of IF statement
IF(IN=VARB?2) ; IF statement (if input #2 is activated, do the jump)
JUMP SHIFTN  ; Jump to shift slave in the negative-direction when pattern 2
; active
NIF : End of IF statement
JUMP TESTIN ; Return to main program loop
$SHIFTP ; Define label called SHIFTP (subroutine to shift in the
; positive direction)
FSHFD2@J ; Start preset slave shift move of 200 steps in the positive

; direction

WAIT(FS.18=b@) ; Wait for shift to finish

JUMP TESTIN ; Return to main program loop

$SHIFTN ; Define label called SHIFTN (subroutine to shift in the
; hegative direction)

FSHFD-209 ; Start preset slave shift move of 200 steps in the negative
; direction

WAIT(FS.18=b@) ; Wait for shift to finish

JUMP TESTIN ; Return to main program loop

END ; End definition of program called PSHIFT
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GO

Initiate Motion

Type Motion Product Rev
Syntax <!><@>GO<b><b><b><b> AT6Nn00 1.0
Units n/a AT6N50 1.0
Range b=0(dont go), 1(go), or X(don't change) 610n 4.0
Default 1 615n 1.0
Response GO:  Noresponse, instead motion is initiated onall axes 620N 1.0
See Also A, AA, AD, ADA, COMEXC, D, DRFLVL, GOBUF, GOWHEN, K, LH, LS, 625n 1.0

MA, MC, PSET, S, SCLA, SCLD, SCLV, SSV, TEST, V 6270 1.0

The Initiate Motion GQ command instructs the motor to make a move using motion parameters that have
been previously entered. Several commands affect the motion that will occur Gbé&raceivedSCLA
SCLD SCLV, A, AA AD, ADA D, V, LH, LS, MA MG andSSV.

TheGOcommand starts motion on any or all of the four axes. IGtheommand is issued without any
arguments, motion will be started on all axes.

If motion does not occur afterGOcommand has been issued, verify the drive fault |&F[(VLD) and the
limits (LH andLS).

On-The-Fly (Pre-emptive GQ Motion Profiling

While motion is in progress (regardless of the positioning mode), you can change these motion
parameters to affect a new profile:

e Acceleration and S-curve Acceleration (A and AA)

e Deceleration and S-curve Deceleration (ADand ADA

e Velocity (V)

« Distance (D)

e Preset or Continuous Positioning Mode Selection (MG

e Incremental or Absolute Positioning Mode Selection (MA

» Following Ratio Numerator and Denominator (FOLRNand FOLRD respectively)

The motion parameters can be changed by sending the respective command (e.g., A, V, D, MG etc.)
followed by the GOcommand. If the continuous command execution mode is enabled (COMEXQ]1 you
can execute buffered commands; otherwise, you must prefix each command with an immediate
command identifier (e.g., 'A, IV, D, IMC, etc., followed by !GO). The new GOcommand pre-empts the
motion profile in progress with a new profile based on the new motion parameter(s).

For more information, refer to the Custom Profiling section in the 6000 Series Programmer’s Guide.

Example:

MAO000 ; Incremental positioning mode on all axes
MCO0000 ; Preset positioning mode on all axes
SCALE1 ; Enable scaling

SCLA25000,25000,1,1
SCLV25000,25000,1,1
SCLD1,1,1,1
A10,12,1,2

V11,12
D100000,1000,10,100
GO1100

114

; Set the accel. scale factor on axes 1 & 2 to
; 25000 steps/unit, axes 3 & 4 to 1 step/unit

; Set the velocity scale factor on axes 1 & 2 to
; 25000 steps/unit, axes 3 & 4 to 1 step/unit

; Set the distance scaling factor on axes 1, 2, 3, & 4 to

; 1 step/unit

; Set the acceleration to 10, 12, 1, & 2 units/sec/sec
;onaxes1,2,3&4

; Set the velocity to 1, 1, 1, & 2 units/sec on
;axes1,2,3&4

; Set the distance to 100000, 1000, 10, & 100 units on

;axes1,2,3&4
; Initiate motion on axes 1 and 2, 3 & 4 do not move
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GOBUF Store a Motion Segment in Compiled Memory

Type Compiled Motion Product Rev
szmtsax :g>GOBUF<b><b><b><b> AT6n00 41
Range b =0 (don't go), 1 (go), or X (don't change) 21’(()5:50 jé
Default 1 615 4'1
Response n/a 6202 4'1
See Also [ AS], DEF, END, | ER], FOLRNF, MA, MC, MEMORY, PCOMP, POUTN, 625n a1

PRUN, PUCOMP, PLOOP, PLN, [  SS], TAS, TER, TSS, VF 6270 a1

The Store a Motion Segment in Compiled Memda@BUF command creates a motion segment as part of a
profile and places it in a segment of compiled memory, to be executed after all poBUBNOtion
segments have been executed. WhelwBUFcommand is executed, the distance from the beammand

is added to the profile’s current goal position as soon as@JFcommand is executed, thus extending

the overall move distance of the profile under construction.

GOBUHS not a stand-alone command,; it can only be executed within compiled programs, uB@QNr
andPRUNcommands.

EachGOBURMotion segment may have its own distance to travel, velocity, acceleration and deceleration.
The end of a preset segmemiO@ is determined by the distance or position specified; a compitasl
GOBUHNotion segment is finished when th# Goal is reached. The end of a continuous segm&dy (s
determined by the ratio or velocity specified; a compilgrd GOBUFmMotion segment is finished when the
velocity or ratio goal is reached. If either a preset segment or continuous segment is followed by a
compiledGOWHEBommand, motion will continue at the last velocity until@@WVHEBondition becomes

true, and the next segment begins.

TheGOBURommand is not allowed during absolute positioning mbie)(

Starting velocity of aGOBURsegment
Every GOBUHRMotion segment will start at a velocity equal to the previous segment’s end velocity. If the
previousGOBUFsegment uses th&gcommand, then it will end at zero velocity; otherwise, the end
velocity will equal to the goal velocity] of the previous segment.

Ending velocity of aGOBURsegment
Preset Positioning ModeViCYy
A preset motion segment starts at the previous motion segment’s end velocity, attempts to reach the
goal velocity V) with the programmed acceleration and deceleraian(lAD) values, and is
considered completed when the distari®egpal is reached.

In non-Following motionKOLEN®, the last preseésOBUsegment always ends at zero velocity, but
if you wish the velocity between intermedi®®BUFsegments to end at zero velocity, usevii@
command. In Following mod€QLENY), the last presesOBUFRsegment will end with the last-
specified goal velocity, but if you wish the velocity between intermedia@UFsegments to end at
zero velocity, use theOLRNFcommand.

EachGOBURwill build a motion segment that, by default, becomes known as the last segment in the
profile. The last motion segment in a profile must end at zero velocity. If using pre-compiled loops
(PLOOR and the loop is closed after the le©iBURsegmentKLN occurs after the lagOBUJ, then

the unit will not consider the laStOBURas a final motion segment since it can link to either the first
segment of the loop or the next segment after the loop. If the conditions are such that the last
motion segment is within a loop and does not end at zero velocity, then an error is generated
(TSYSS hit #31 is set) at compile tim@COMJ, and the profile remains un-compiled.

Continuous Positioning ModeAC)
A continuous segment starts at the previous motion segment’s end velocity, and is considered
complete when it reaches the goal velocitydt the programmed acce) (or decel AD) values.

You may use a mode continuotsdd non-zero velocity segment as the last motion segment in a
profile (no error will result). The axis will just continue traveling at the goal velocity.

NOTE: EachGOBUFRMotion segment can consume from 2-8 memory segments of compiled memory. If
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there is no more space left in compiled memory, a compilation error will result.

Example:
DEF simple ; Begin definition of program ; : ; .
MCO - Preset positioning mode The resulting profile from this program:
MAO : Preset incremental v 4 D50000

; positioning mode ]
D50000 : Distance is 50000 ST T\
A10 : Acceleration is 10 P e
AD10 : Deceleration is 10
V5 ; Velocity is 5 S Y A A
GOBUF1 ; 1st motion segment, axis 1 R Y A VY S
D30000 : Distance is 30000 D30000_!
V2 ; Velocity is 2 Yo " D40000°
GOBUF1 ; 2nd motion segment, axis 1 o a >
D40000  Distance is 40000 t
V4 ; Velocity is 4
GOBUF1 ; 3rd motion segment, axis 1
END ; End program definition

PCOMP simple ; Compile simple
PRUN simple ; Run simple

GOL Initiate Linear Interpolated Motion

Type Motion (Linear Interpolated) Product Rev
Syntax <I><@>GOL<b><b><b><b> AT6n00 1.0
Units n/a AT6N50 1.0
Range b=0(dont go), 1(go), or X(don't change) 610n n/a
Default 0 615n n/a
Response GOL: Noresponse, instead motion is initiated on all axes 620n 1.0
See Also D, GOWHENPA, PAA, PAD, PADA, PSCLA, PSCLV, PV, SCALE, SCLD 625n 1.0

6270 1.0

The Initiate Linear Interpolated MotiosQL) command instructs the motor to make a move using motion
parameters that have been previously entered. Several commands affect the motion that will occur when a
GOLis receivedPSCLA PSCLV, PA, PAA PAD PADA D, PV, andSCLD

TheGOLcommand starts motion on any or all axes. IfGl@.command is issued without any arguments,
motion will be started on all axes.

When moves are made using tt@Lcommand, the endpoint of the linear interpolated move is determined
by theD command. The accelerations, decelerations, and velocities for the individual axes are calculated
internally by the 6000 Series product, so that the load is mowedtraight lineat the path acceleration
(PAandPAD and velocity enteredP{)). In other words, the path acceleratie®)( path average
accelerationgAA), the path deceleratioPAD, path average deceleratichADA, and the path velocity

(PV) all correspond to the rate of travel required to go to the point in space specifiedmotheand. All

axes are to arrive at the same time; therefore, if each axis' distance is different, each axis must travel at a
different rate to have each axis arrive at the same time. The 6000 Series product takes care of the
calculations for each axis, you just enter the overall rate of travel.

If motion does not occur afterGOLcommand has been issued, verify the drive fault l&RF(VL) and
the limits CH andLS).

Example:

SCALE1 ; Enable scaling

PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit/unit
PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit
@SCLD10000 ; Set distance scale factor to 10000 steps/unit on all axes

PA25 ; Set the path acceleration to 25 units/sec/sec

PAD20 ; Set the path deceleration to 20 units/sec/sec

PV2 ; Set the path velocity to 2 units/sec

D10,5,2,11 ; Set the distance to 10, 5, 2, and 11 units on axes 1-4

GOL1111 ; Initiate linear interpolated motion on all axes. A GOL command

: could have been issued instead of a GOL1111 command.
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GOSUB Call a Subroutine

Type Program or Subroutine  Definition or Program Flow Control Product Rev
Syntax <I>GOSUB<t> AT6N00 1.0
Units t =text (name of program/subroutine) AT6Nn50 1.0
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also $, BREAK, DEF, DEL, END, ERASE, GOTO,JUMP, RUN 625n 1.0

6270 1.0

The Call a Subroutine5OSUBcommand branches to the corresponding program/subroutine name when
executed. A subroutine name consists of 6 or fewer alpha-numeric characters. The subroutine@isaiBhe
initiates will return control to the line after til@®@SUBwWhen the subroutine completes operation. If an invalid
subroutine name is entered, no branch will occur, and processing will continue with the line &tegtie

If you do not want to use th@OSUR.ommand before the subroutine na@®gUBsubnamg, you can
simply use the subroutine name without @@SUBattached to itgubname).

If a subroutine is executed, an@REAKcommand is received, the subroutine will return control to the
calling program or subroutine immediately.

Up to 16 levels of subroutine calls can be made without receiving an error.

Example:

DEF pick ; Begin definition of subroutine named pick
G0O1100 : Initiate motion on axes 1 and 2

END : End subroutine definition

DEF place ; Begin definition of subroutine named place
GOSUB pick ; Gosub to subroutine named pick
G0O1000 : Initiate motion on axis 1

END ; End subroutine definition

place ; Execute program named place

After program place is initiated, the first thing to occur will be a gosub to program pick . Within pick , the
GOcommand will be executed, and then control will be passed back to program place . The GOcommand
in place will then be executed, and program execution will then terminate.

GOTO Goto a Program or Label
Type Program or Subroutine  Definition or Program Flow Control Product Rev
Syntax <I>GOTO<t> AT6Nn00 1.0
Units t =text (name of program/label) AT6N50 1.0
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also $, DEF, DEL, END,GOSUBJF, JUMP,L, LN, NIF, NWHILE, 625n 10
REPEAT,RUN,UNTIL, WHILE 6270 1.0

TheGOTCGcommand branches to the corresponding program name or label when executed. A program or
label name consists of 6 or fewer alpha-numeric characters. The program or labelGicatdnéiates will

not return control to the line after ti@TQwvhen the program completes operation—instead, the program
will end. This holds true unless the subroutine in whichab&Qesides was called by another program; in
this case, theNDin theGOTrogram will initiate a return to the calling program.

If an invalid program or label name is entered,@l@aa Owill be ignored, and processing will continue with
the line after th&&OTO

CAUTION

Use caution when performing a GOTCbetween IF & NIF, or L & LN, or REPEAT& UNTIL, or
WHILE & NWHILE Branching to a different location within the same program will cause the next IF ,
L, REPEATor WHILE statement to be nested within the previous IF , L, REPEATor WHILE
statement unless a NIF, LN, UNTIL or NWHILEcommand has already been encountered. If you
wish to avoid this nesting situation, use the JUMPcommand instead of the GOTG:ommand.
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Example:

DEF pick ; Begin definition of subroutine named pick
G0O1100 : Initiate motion on axes 1 and 2

END : End subroutine definition

DEF place ; Begin definition of subroutine named place
GOTO pick ; Goto to subroutine named pick

G0O1000 : Initiate motion on axis 1

END ; End subroutine definition

place ; Execute program named place

; After the GOTO command, the GO1000 command will not be executed because a GOTO
; was issued. If a GOSUB was used instead of the GOTO statement, control would
; have been returned to the line after the GOSUB.

GOWHEN conditional Go

Type Motion;  Following Product Rev
Syntax <I><@><a>GOWHEN(expression,expression,expression,expression) AT6n00 3.0
Units n/a AT6N50 3.0
Range Upto 80 characters  (including parentheses) 610n 4.0
Default n/a 615n 3.0
Response n/a 620N 3.0
See Also [ AS ], COMEXC, [ ER ], ERROR, ERRORP, [ FB ], FSHFC, FSHFD, 625n 3.0

GO, GOL,[IN],[NMCY ], [PC],[PE],[PM],[PMAS], 6270 3.0

[PSHF ], [PSLV], T, TAS, TER, TRGFN, WAIT

Use theGOWHERommand is used to synchronize a motion profile of an axis with a specified position count
(commanded, feedback device, motor, master, slave, Following shift), input status, dwell (time delay), or
master cycle number on that axis or other axes. Command processing does not waB@uvHEN

conditions (relational expressions) to become true during@&HESommand. Rather, the motion from

the subsequent start-motion comma@@ GOL, FSHFG andFSHFD will be suspended until the condition
becomes true.

Start-motion type commands tlennot be synchronized using tiB®OWHESommand arg10MJOG JOY,
andPRUN A presetGOcommand that is already in motion can start a new profile usingQi¢HERNdGO
sequence of commands. Continuous moweZl(already in progress can change to a new velocity based
upon theGOWHEBNdGOsequence. Both preset and continuous moves can be started from rest with the
GOWHEBNdGOsequence.

GOWHESyntax:

Axis 1 Axis 2 Axis 3
GOWHEN (expression),(€Xpression),(expression), . . .

Relational Expression Syntax:
(<left operand> <relational operator> <right operand>)

A 4 A4 A4

Possible Operators: Possible Operators: Possible Operators:
FB....... Feedback device position >= * Numeric variable (VAR
NMCY.. Master cycle number <= + Decimalconstant
PC....... Commanded position = * Binary value (b__)
PE.......Encoder position > for IN operatoronly
PM...... Motor position <
PMAS.. Master position
PSLC.. Slave position
PSHE.. Following shift
IN....... Input state
Teiine Dwell (in miliseconds)

EXAMPLES l
GOWHEN(1PE>4@3@33J) ; suspend the next GO until axis 1 encoder position > 43P
GOWHEN(IN.6=b1) ; suspend the next GO until input #6 is activated (b1)
GOWHEN(2PMAS>255) ; suspend the next GO until the master for axis 2 has
; traveled 255 master distance units
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SCALING

If scaling is enabled (SCALEY), the right-hand operand is multiplied by SCLDif the
left-hand operand is FB, PC, PE, PM PSLV, or PSHE The right-hand operand is
multiplied by the SCLMASvalue if the left-hand operand is PMAS The SCLDor
SCLMASvalues used correlate to the axis specified with the variable (e.g., a
GOWHEBXpression with 3PE scales the encoder position by the SCLDvalue
specified for axis 3).

GOWHEStatus:

Axis Status — Bit #26 Bit #26 is set when motion has been commandeddy®y @ol, FSHFG or
FSHFDcommand, but is suspended due to a perddgyHEKondition. This status bit is cleared when
the GOWHERBondition is true or when a stois () or kill ('K or~K) command is executed. An
individual axis'GOWHEKRommand can be cleared using an axis-spegifick command (e.g.,

IS11X@ or IK@XX1).

AS.26 ..... Assignment & comparison operator — use in a conditional expressiohSsee

TASF....... Full text description of each status bit. (88ewhen is Pending " line item)
TAS.......... Binary report of each status bit (bits 1-32 from left to right). See bit #26.

Error Status — Bit #14: Bit #14 is set if the position relationship specified inGlaaVvHESommand

is already true when th@Q GOL, FSHFG or FSHFDcommand is issued. The error status is monitored
and reported only if you enable error-checking bit #14 witlERRORCOmmand (e.gERROR.14-1).
NOTE: When the error occurs, the controller with branch to the error program (assigned with the

ERRORROmMmand).
ER.14 ..... Assignment & comparison operator — use in a conditional expressiohSsee
TERF....... Full text description of each status bit. (38ewhen condition true " line item)
TER......... Binary report of each status bit (bits 1-32 from left to right). See bit #14.

GOWHEN. On a Trigger Input:

If you wish motion to be triggered with a trigger input, useTtReFNc1xxxxxxx command. The
TRGFNclxxxxxxx command executes in the same manner aS@hgHESommand, except that
motion is executed when the specified trigger inpliig activated. For more information, refer to the
TRGFNcommand description.

GOWHENXs. WAIT:

A WAIT will cause the 6000 controller program to halt program flow (except for execution of
immediate commands) until the condition specified is satisfied. Common uses for this function include
delaying subsequent I/O activation until the master has achieved a required position or an object has
been sensed.

By contrast, &isOWHEWNill suspend the motion profile for a specific axis until the specified condition
is met. It doesot affect program flow. If you wish motion to be triggered with a trigger input, use the
TRGFNclxxxxxxx command. Th&@RGFNclxxxxxxx command executes in the same manner as the
GOWHEBommand, except that motion is executed when the specified triggerdhjmittivated
(seeTRGFNcommand description for details). In additi@@WHEBXpressions are limited to the
operands listed aboveJAIT can use additional operands suclragFollowing status) andMAS

(velocity of master).
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Factors Affecting GOWHEBXxecution:

If, on the same axis, a secoB@WHEBommand is executdzbfore a start-motion comman&Q
GOL, FSHFG or FSHFD), then the firsGOWHEN over-written by the secor@OWHEKNommand.
(GOWHEBommands are not nested.) An error is not generated waemwaESommand is over-
written by anotheGOWHEN

While waiting for aGOWHERondition to be mednd a start-motion commartths been issued, if a
secondGOWHEBommand is encountered, then the first sequence is disabled and another start-motion
command is needed to re-arm the sed®@VHEBequence.

A newGOWHEBommand must be issued for each start-motion comn&n&OL FSHFG or FSHFD.
That is, once &OWHEKondition is met and the motion command is executed, subsequent motion
commands will not be affected by the ssB@WHESommand.

If the GOWHEBINd start-motion commands are issued, the motion profile is delayed u@dWEEN
condition is met. If a second start-motion command is encountered, the second start-motion command
will override theGOWHEBommand and start motion. If this override situation is not desired, it can be
avoided by using ®AIT condition between the first start-motion command and the second start-

motion command.

It is probable that the OWHEBommand, th&Ocommand, and theOWHESondition becoming true

may be separated in time, and by other commands. Situations may arise, or commands may be given
which make th&sOWHEMvalid or inappropriate. In these cases,@H@®VHEKoNdition is cleared, and

any motion pending theOWHERKondition becoming true is canceled. These situations include
execution of thdOG JOY, HOMPRUN andDRIVE@commands, as well motion being stopped due to

hard or soft limits, a drive fault, an immediate stg)( or an immediate kill!k or~K).

GOWHEM Compiled Motion: When used in a compiled progra@Q&avHEWiIll pause the profile in
progress (motion continues at constant velocity) until@gvHEKondition evaluates true. When
executing a compiled Following profile, t®WHEIl ignored on the reverse Following path (i.e.,
when the master is moving in the opposite direction of that which is specifiedAOLMAS
command). A compileGOWHERay require up to 4 segments of compiled memory storage.

Sample 6000 Code:

In the example below, axis 2 must start motion when the actual position of axis 1 has reached 4. While axis
1 is moving, the program must be monitoring inputs and serving other system requiremewa|®&o a
statement cannot be used; insteadC&vHEBNdGOsequence will delay the profile of axis 2.

SCALE1 ; Enable scaling

SCLV25000,25000 ; Set velocity scaling factors
SCLD10000,10000 ; Set distance scaling factors

MCO00 ; Set both axes to preset move mode

D20,20 ; Set distance end-point

COMEXC1 ; Enable continuous command execution mode
V1,1 ; Set velocity

A100,100 ; Set acceleration

GOWHEN(,1PE>4) ; Delay axis 2 profile. When the expression is true

; (position of encoder #1 is > 4), allow axis 2 to
; start motion.

GO11 : Command both axes to move. Axis 2 will not start until
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; conditions in the GOWHEN statement are true.
; Command processing does not wait, so other system
; functions may be performed.
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[ h ] Hexadecimal Identifier

Type Operator  (Other) Product Rev
Syntax See Below AT6n00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ AS], [ b], [ER], [ IN] [INO], [LIM], [ MOV, [ OUT], [ SS], 625n 1.0

[ US], VARB 6270 1.0

This identifier allows you to specify hexadecimal values. A cabitéd is valid as well. All other bits not
specified are set to zero.

Example:

VARB1=h32FD ; Set binary variable #1 to hex 32FD

HALT Terminate Program Execution

Type Program Flow Control Product Rev
Syntax <I>SHALT AT6N00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also BP, BREAK, C, ELSE, IF, K, NIF, NWHILE, PS, REPEAT,S, T, UNTIL, 625n 1.0

WAIT, WHILE 6270 1.0

The Terminate Program Executidgt/LT) command terminates program execution when processed. This
command allows the user to terminate command processing at any point in a program. The programmer
may want processing to stop because of an error condition, an input, a variable, or just after a specific
motion has been accomplished. This command is useful when debugging a program.

Example:

DEF progl ; Define a program called progl

G0O1000 ; Initiate motion on axis 1

GOSUB prog2 ; Gosub to subroutine named prog2

G00100 ; Initiate motion on axis 2

END ; End program definition

DEF prog2 ; Define a program called prog2

GO1110 : Initiate motion on axes 1, 2, and 3

IF(IN=b1X0) ; Specify if condition to be input 1 =1, input3 =9

HALT ; If condition is true break out of program

ELSE ; Else part of if condition

TPE ; If condition does not come true transfer position of all
; encoders to PC

NIF : End If statement

END ; End program definition

RUN progl ; Execute program prog2

; Upon completion of motion on axis 1, subroutine prog?2 is called.

; If inputs 1 and 3 are in the correct state after the motion is complete,

; program processing will be terminated. In other words, all commands waiting
; to be parsed in the program buffer will be eliminated.

; **** Note: There will not be a return to prog1l.
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HELP Technical Support

Type Program Debug Tool Product Rev
Syntax <I>HELP AT6N00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response See description below 620n 1.0
See Also None 625n 1.0

6270 1.0

The HELP command provides the telephone numbers for technical support.

HOM Go Home
Type Homing Product Rev
Syntax <I><@>HOM<b><b><b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b =0 (home in positive  direction), 1 (home in negative direction), 610n 4.0
or X(do not home) 615n 1'0
Default X '
Response n/a 2;2: 18
See Also [ AS], HOMAHOMAAHOMADHOMADAHOMBACHOMDFHOMEDGHOMLVL, 6270 1.0

HOMV,HOMVF,HOMZ,PSET, TAS

The Go HomeHONI command instructs the controller to search for the home position in the direction, and
on the axes, specified by the command. If an end-of-travel limit is activated while searching for the home
limit, the controller will reverse direction and search for home in the opposite direction. However, if a
second end-of-travel limit is encountered, after the change of direction, the homing operation will be
aborted.

The status of the homing operation is provided by bit 5 of each axis status register (refeAtahaS
command)When the homing operation is successfully completed, the absolute position register is set to
zero (equivalent tSET).

| NOTE |

Pause and resume functions are not recommended during the homing operation. A
Pause command or input will pause the homing motion; however, when the subsequent
Resume command or input occurs, motion will resume at the beginning of the homing
motion sequence.

The homing operation has several parameters that determine the homing algorithm:
* Home acceleratiorHOMANdHOMAR
» Home deceleratiorHOMARNAHOMADA
* Home velocity HOMY
» Final home velocityOMVJ
* Home reference edgelOQMEDG
» Backup to homeHOMBAL
» Final home directionHOMD}
» Active state of home inpuHOMLV]).
* Home to encoder Z-channél@MY - n/a to OEM-AT6n00

Steppers:All homing parameters are valid in either motor step madkc@ or encoder step modENC)).

For more information on homing refertomingsection of th&000 Series Programmer's Guide
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Example:

@MAO : Incremental index mode for all axes
@MCOo ; Preset index mode for all axes
SCALE1 ; Enable scaling

SCLA25000,25000,1,1 ; Set accel. scaling: axes 1 & 2 = 25000 steps/unit/unit;
; axes 3 & 4 = 1 step/unit/unit

SCLV25000,25000,1,1 ; Set vel. scaling: axes 1 & 2 = 25000 steps/unit;
; axes 3 & 4 = 1 step/unit

@SCLD1 ; Set distance scaling factor for all axes to 1 step/unit

HOMA10,12,1,2 ; Set home acceleration to 10, 12, 1, & 2 units/sec/sec for
;axes 1,2,3&4

@HOMAD20 ; Set home deceleration to 20 units/sec/sec for all axes

HOMBAC1100 ; Enable backup to home switch on axes 1 and 2 only

HOMEDGO0011 ; Axes 1 & 2 stop on the positive-direction edge of the home
; switch, axes 3 and 4 are to stop on negative-direction side

@HOMDFO ; Set final home direction to positive on all axes.

@HOMZ0 ; Disable homing to encoder Z-channel on all axes

@HOMLVLO ; Set home active level to low on all axes

HOMV1,1,1,2 ; Set home velocity to 1, 1, 1, and 2 units/sec for
caxes1,2,3&4

@HOMVEF.1 ; Sets home final velocity to 0.1 units/sec for all axes

HOMO1XX ; Execute go home in positive-direction on axis 1,

; hegative-direction on axis 2. Do not home on axes 3 and 4.

HOMA Home Acceleration
Type Homing Product Rev
Syntax <I><@><a>HOMA<r>,<r>,<r>,<r> AT6N00 1.0
Units r = units/sec/sec AT6N50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
Default 10.0000 615n 1.0
Response HOMA: *HOMA10.0000,10.0000,10.0000,10.0000 620n 1.0
1HOMA:  *1HOMAZ10.0000 625n 1.0
See Also HOM,HOMADHOMBACHOMDFHOMEDGHOMLVL,HOMV,HOMVF,HOMZ, 6270 1.0
SCALE, SCLA

The Home AcceleratiorHOMAcommand specifies the acceleration rate to be used upon executing the next
go home KIONtcommand.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8@ALEY, the acceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resolldRBY value to
obtain an acceleration value in motor steps/seédsdhe motion trajectory calculations. If
scaling is enabledSCALEY), the entered acceleration value is internally multiplied by the
acceleration scaling factoBCLA) to convert user units/sec/deamotor steps/sec/sec.

Servos: If scaling is not enabledSCALE®, the acceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRES
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The homing acceleration remains set until you change it with a subsequent homing acceleration command.
Homing accelerations outside the valid range are flagged as an error, with a miéss€ge® DATA-

FIELD x, where x is the field number. When an invalid homing acceleration is entered the previous homing
acceleration value is retained.

If the home deceleratiomlOMAPcommand has not been entered, the home accelendtiamycommand
will set the home deceleration rate. Once the home decelergtivmapcommand has been entered, the
home acceleratiorHOMAcommand no longer affects home deceleration.

Example : Refer to the go home (HONIcommand example.
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HOMAA Homing Average Acceleration

Type Motion (S-Curve) Product Rev
Syntax <I><@><a>HOMAA<r>,<r>,<r>,<r> AT6Nn00 n/a
Units r = units/sec/sec AT6Nn50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (trapezoidal profiling is default, where HOMAAracks HOMA) 15, 1.0
Response HOMAA: *HOMAA10.0000,10.0000,10.0000,10.0000 620n n/a

1HOMAA: *1HOMAA10.0000 625n 1.0
See Also A, AD, ADA, HOM,HOMA,HOMAD HOMADAHOMBACSCALE, SCLA 6270 1.0

The Homing Average AcceleratioA@MApcommand allows you to specify the average acceleration for an
S-curve homing profile. S-curve profiling provides smoother motion control by reducing the rate of change
in acceleration and deceleration; this accel/decel rate of change is knfs as

Trapezoidal S-Curve
=2 2
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(] ()
> Time > Time
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< Time < Time
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Q (5]
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The values for the maximum homing acdebiand average homing acceldMApcommands determine
the characteristics of the S-curve. To smooth the acceleration ramp, you musH&amex/eommand value
that satisfies this equation2 HOMA HOMAA HOMAThe following conditions are possible:

Acceleration Setting Profiling Condition

HOMAA 1/2 HOMA  S-curve profile with a variable period of constant acceleration
but HOMAA HOMA

HOMAA= 1/2 HOMA  Pure S-curve (no period of constant acceleration—smoothest motion)
HOMAA HOMA Trapezoidal profile (but can be changed to an S-curve by specifying a new HOMAAalue < HOMA

HOMAA 1/2 HOMA  When you issue the HOMcommand, the move will not be executed and an error message,
or HOMAA HOMA *INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

HOMAA: zero S-curve profiling is disabled. Trapezoidal profiling is enabled. HOMAAracks HOMA& HOMADA
tracks HOMAD( Track means the command's value will match the other command's value and will
continue to match whatever the other command's value is set to.)

No HOMAAalue Profile will default to trapezoidal. HOMAAracks HOMA
ever entered

While programming S-curves, if you never change the maximum or average homing deceleGitiab (
or HOMADpcommandsiHOMADAvill track HOMAAHowever, once you chang®MAPHOMADAVIll no
longer track changes HOMAA

| NOTE |

Once you enter a HOMAAalue that is # zero or # HOMAS-curve profiling is enabled
only for homing moves (e.g., not for contouring, which requires the PADAand/or PAA
commands). All subsequent homing moves for that axis must comply with this equation:
1/2 HOMA HOMAA HOMA

Increasing théA value above the pure S-curve lewabMAA 1/2HOMM the time required to reach the
target velocity and the target distance is decreased. However, incrdagirgalso increases jerk.
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The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):

Time = YeloClty o, Time = [2UDistance
Aavg Aavg

Scaling 6CLA affectsHOMAAhe same as it does fADMA

*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6dQbe
Series Programmer's Guide

Example:
SCALEO ; Disable scaling
@MAO ; Select incremental positioning mode
HOMA10,10 ; Set homing max. accel to 10 rev/sec/sec (axes 1 and 2)
HOMAAS5,10 ; Set homing avg. accel to 5 rev/sec/sec on axis 1,
:and 10 rev/sec/sec on axis 2
HOMAD10,10 ; Set homing max. decel to 10 rev/sec/sec (axes 1 and 2)
HOMADAS5,10 ; Set homing avg. decel to 5 rev/sec/sec on axis 1,
; and 10 rev/sec/sec on axis 2
HOM11XX ; Execute negative-direction homing moves on axes 1 and 2

; Axis 1 executes a pure S-curve; axis 2 executes a trapezoidal profile.

HOMAD Home Deceleration

Type Homing Product Rev
Syntax <I><@><a>HOMAD<r>,<r>,<r>,<r> AT6N00 1.0
Units r = units/sec/sec AT6N50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
Default 10.0000 (HOMADracks HOMA) 615n 1.0
Response HOMAD: *HOMAD10.0000,10.0000,10.0000,10.0000 620n 1.0

1HOMAD: *1HOMAD10.0000 625n 1.0
See Also HOM,HOMAHOMAAHOMADAHOMBACHOMEDGHOMDFHOMLVL,HOMV, 6270 1.0

HOMVF,HOMZ,SCALE, SCLA

The Home DeceleratiomlOMAPcommand specifies the deceleration rate to be used upon executing the
next go homeHONI command.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8@ALEY, the deceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resolldREY value to
obtain an deceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to motor steps/sec/sec.

Servos: If scaling is not enabledSCALE®, the deceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRESY
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The home deceleration remains set until you change it with a subsequent home deceleration command.
Decelerations outside the valid range are flagged as an error, with a méldsagéd DATA-FIELD x,

where x is the field number. When an invalid deceleration is entered the previous deceleration value is
retained.

If the home deceleratiomlOMAPcommand has not been entered, the home accelendtiamcommand
will set the deceleration rate. Once the home deceleratormgpcommand has been entered, the home
accelerationfOMAcommand no longer affects home deceleration. IHbBIAmommand is set to zero
(HOMAD@then the homing deceleration will once again track whatevet@iMcommand is set to.

Example : Refer to the go home (HONIcommand example.
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HOMADA Homing Average Deceleration

Type Motion (S-Curve) Product Rev
Syntax <I><@><a>HOMADA<r>,<r>,<r>,<r> AT6n00 nla
Units r = units/sec/sec AT6n50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (HOMADAracks HOMAA) 615n 1.0
Response HOMADA: *HOMADA10.0000,10.0000,10.0000,10.0000 620n n/a

1HOMADA: *1HOMADA10.0000 625n 10
See Also A, AD, HOM,HOMA,HOMAAHOMAD SCALE, SCLA 6270 1.0

The Homing Average Deceleration@MADpcommand allows you to specify the average deceleration for
an S-curve homing profile. S-curve profiling provides smoother motion control by reducing the rate of
change in acceleration and deceleration; this accel/decel rate of change is kjekn as

Trapezoidal S-Curve
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The values for the maximum homing dedgbMApPand average homing deceldMADAcommands
determine the characteristics of the S-curve. To smooth the deceleration ramp, you must@wiEba
command value that satisfies this equatishHOMARX HOMADA HOMADT he following conditions are
possible:

Deceleration Setting Profiling Condition

HOMADA 1/2 HOMAD S-curve profile with a variable period of constant deceleration
but HOMADA HOMAD

HOMADA 1/2 HOMAD Pure S-curve (no period of constant deceleration—smoothest motion)

HOMADA HOMAD Trapezoidal profile (but can be changed to S-curve by specifying a new HOMADAalue <
HOMAP

HOMADA 1/2 HOMAD When you issue the HOMcommand, the move will not be executed and an error message,
or HOMADA HOMAD *INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

HOMADA zero Upon entering the HOMADAZbmmand, an error message, *INVALID DATA—FIELDn, will be
displayed.
S-curve profiling with HOMADAill always match the HOMAAommand value (identical S-curve accel and decel

HOMAAand no HOMADA profiles). When you change HOMAPHOMADAvill no longer match changes in HOMAA
or HOMAIRver entered

NOTE

Once you enter a HOMADAalue that is # zero or # HOMADS-curve profiling is enabled
only for homing move decelerations  (e.g., not for contouring decelerations, which
require the PADAcommand). All subsequent homing moves for that axis must comply
with this equation: 1/2 HOMAXE HOMADA HOMAD

Increasing théilOMADAalue above the pure S-curve lewebMADA 1/2HOMAR the time required to reach
the target velocity and the target distance is decreased. However, incig@siapAlso increases jerk.
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The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):

Time = YeloClty o, Time = [2UDistance
Aavg Aavg

Scaling 6CLA affectsHOMADAhe same as it does fHOMAD

*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6dQbe
Series Programmer's Guide

Example:
SCALEO ; Disable scaling
@MAO ; Select incremental positioning mode
HOMA10,10 ; Set homing max. accel to 10 rev/sec/sec (axes 1 and 2)
HOMAAS5,10 ; Set homing avg. accel to 5 rev/sec/sec on axis 1,
:and 10 rev/sec/sec on axis 2
HOMAD10,10 ; Set homing max. decel to 10 rev/sec/sec (axes 1 and 2)
HOMADAS5,10 ; Set homing avg. decel to 5 rev/sec/sec on axis 1,
; and 10 rev/sec/sec on axis 2
HOM11XX ; Execute negative-direction homing moves on axes 1 and 2.

; Axis 1 executes a pure S-curve.
; AXis 2 executes a trapezoidal profile.

HOMBAC Home Backup Enable

Type Homing Product Rev
Syntax <I><@><a>HOMBAC<b><b><b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b = 0 (disable), 1 (enable), or X(don't change) 610n 4.0
Default 0 615n 1.0
Response HOMBAC: *HOMBACO0000 620N 1.0
1HOMBAC: *1HOMBACO 625n 1.0
See Also HOM,HOMA , HOMAA HOMAD HOMADAHOMDF HOMEDGHOMLVL,HOMV, 6270 1.0
HOMVF,HOMZ

The Home Backup EnableiOMBAcommand enables or disables the backup to home switch function. When
this function is enabled, the motor will decelerate to a stop after encountering the active edge of the home
region, and then move the motor in the opposite direction at the home final vetmityf until the active

edge of the home region is encountered. This motion will occur regardless of whether or not the home input is
active at the end of the deceleration of the initial go home move.

Example : Refer to the go home (HONIcommand example.

HOMDF Home Final Direction

Type Homing Product Rev
Syntax <!><@><a>HOMDF<b><b><b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b = 0 (positive-direction), 1 (negative-direction), or X (don't 610n 4.0
change) 615n 1.0
Default 0 620n 1'0
Response HOMDF: *HOMDFO0000 '
1HOMDF: *1HOMDFO 625n 1.0
See Also HOM,HOMA ,HOMAA HOMAD HOMADAHOMBACHOMEDG, 6270 10

HOMLVL,HOMV,HOMVF,HOMZ

The Home Final DirectiorHOMDFcommand specifies the direction the 6000 Series product is to be
traveling when the home algorithm does its final approach. This command is operational when backup to
home HOMBALIs enabled, or when homing to an encoder Z cha@Wy.

Example : Refer to the go home (HONIcommand example.
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HOMEDG  Home Reference Edge

Type Homing Product Rev
Syntax <I><@><a>HOMEDG<b><b><b><b> AT6n00 1.0
Units n/a AT6NS0 1.0
Range b = 0 (positive-direction edge), 1 (negative-direction edge), or X  g10n 4.0
(don't change) 615n 10
Default 0 620n 1'0
Response HOMEDG: *HOMEDGO0000 '
1HOMEDG: *IHOMEDGO 625n 10
See Also HOM,HOMA,HOMAA HOMAD HOMADAHOMBACHOMDF HOMLVL,HOMV, 6270 10
HOMVF,HOMZ

The Home Reference Edge@dMEDIEcommand specifies which edge of the home switch the homing
operation will consider as its final destination.

As illustrated below, the positive-direction edge of the home switch is defined as the first switch transition
seen by the controller when traveling off of the positive-direction end-of-travel limit in the negative
direction. The negative-direction edge of the home switch is defined as the first switch transition seen by
the indexer when traveling off of the negative-direction end-of-travel limit in the positive-direction. This
command is operational when backup to hoR@MBALis enabled.

Negative Direction Positive Direction
Edge of Home Edge of Home

Home Switch

Active Region
Negative Direction Positive Direction
End-of-Travel Limit End-of-Travel Limit

Example : Refer to the go home (HONIcommand example.

HOMLVL Home Active Level

Type Homing Product Rev
Syntax <I><@><a>HOMLVL<b><b><b><b> AT6N00 1.0
Units n/a AT6n50 1.0
Range b =0 (active low), 1 (active high), or X(don't change) 610n 4.0
Default 0 615n 1.0
Response HOMLVL: *HOMLVL0000 620n 1.0

1HOMLVL: *1IHOMLVLO 625n 1.0
See Also HOM,HOMA,HOMAA HOMAD HOMADAHOMBACHOMDFHOMEDGHOMV, 6270 1.0

HOMVF,HOMZ,TLIM

The Home Active LevelHOMLV) command defines the active state of the home input.

If a normally-open switch is used, the active level should be setitee low(HOMLVLE If a normally-
closed switch is used, the active level should be smtttee high(HOMLVL).

If the device driving the Home input is off (not sinking current), the input will show (using_tkie
command) a zerdj if the input has been defined as active low, and aDniéthe input has been defined
as active high. If the device driving the Home input is on (sinking current), the input will showB dne (
the input has been defined as active low, and a #Zibthe input has been defined as active high. The
home input schematic is provided in the 6000 Series prodinstalation Guide

Example : Refer to the go home (HONlcommand example.
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HOMV Home Velocity

Type Homing Product Rev
Syntax <I><@><a>HOMV<r>,<r>,<r>,<r> AT6n00 1.0
Units r = units/sec (scalable  with SCLV) AT6N50 1.0
Range 0.00000 - 1,600,000 (depends on scaling factor &PULSE) 610n 4.0
Default 1.0000 615n 1.0
Response HOMV: *HOMV1.0000,1.0000,1.0000,1.0000 620n 1.0

1HOMV:  *1HOMV1.0000 625n 1.0
See Also HOM,HOMA ,HOMAA HOMADHOMADAHOMBACHOMDFHOMEDGHOMLVL, 6270 1.0

HOMVF,HOMZ,PULSE, SCALE, SCLV

The Home Velocity HOMY command specifies the velocity to use when the home algorithm begins its initial
go home KIONI move. The velocity remains set until you change it with a subsequent home velocity
command. Velocities outside the valid range are flagged as an error, with a m@¢gag® DATA-FIELD

X, wherex is the field number. When an invalid velocity is entered the previous velocity value is retained.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8GALE, the velocity value is entered in
motor revs/sec; this value is internally multiplied by the drive resolub®&E$§ value to obtain
a velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEJ), the entered velocity value is internally multiplied by the velocity scaling factor
(SCLV) to convert user units/sec to motor steps/sec.

Servos:  If scaling is not enabledSCALE®, the velocity value is entered in encoder revs/sec, LDT
inches/sec, or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES value to obtain a velocity value in
steps/sec for the motion trajectory calculations. If scaling is enad&d €1, the entered
velocity value is internally multiplied by the velocity scaling fac®€I(\) to convert user
units/sec to encoder, LDT, or ANI steps/sec.

Example : Refer to the go home (HONIcommand example.

HOMVF Home Final Velocity

Type Homing Product Rev
Syntax <I><@><a>HOMVF<r>,<r>,<r>,<r> AT6Nn00 1.0
Units r =units/sec  (scalable  with SCLV) AT6N50 1.0
Range 0.00000 - 1,600,000 (depends on scaling factor &PULSE) 610n 4.0
Default 0.1000 615n 1.0
Response HOMVF.  *HOMVF0.1000,0.1000,0.1000,0.1000 620N 1.0

1HOMVF: *1HOMVF0.1000 625n 1.0
See Also HOM,HOMA ,HOMAA HOMAD HOMADAHOMBACHOMDF HOMEDGHOMLVL, 6270 1.0

HOMV,HOMZ,PULSE, SCALE, SCLV

The Home Final VelocityHOMVJFcommand specifies the velocity to use when the home algorithm does
its final approach. This command is only operational when backup to HDMBALIs enabled, or when
homing to an encoder Z channalgMX.

The velocity remains set until you change it with a subsequent home final velocity command. Velocities
outside the valid range are flagged as an error, with a medsageID DATA-FIELD x, wherex is the
field number. When an invalid velocity is entered, the previous velocity value is retained.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8G@ALEY, the velocity value is entered in
motor revs/sec; this value is internally multiplied by the drive resolub®E$§ value to obtain
a velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEYJ), the entered velocity value is internally multiplied by the velocity scaling factor
(SCLV) to convert user units/sec to motor steps/sec.
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Servos: If scaling is not enabledSCALE®, the velocity value is entered in encoder revs/sec, LDT
inches/sec, or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES value to obtain a velocity value in
steps/sec for the motion trajectory calculations. If scaling is enabzel €1), the entered
velocity value is internally multiplied by the velocity scaling fac®€i(\) to convert user
units/sec to encoder, LDT, or ANI steps/sec.

Example : Refer to the go home (HONIcommand example.

HOMZ Home to Encoder Z-channel Enable
Type Homing Product Rev
Syntax <I><@><a>HOMZ<b><b><b><b> AT6Nn00 1.0
Units na OEM-AT6n00 n/a
Range b = 0 (disable), 1 (enable), or X(dont change) AT6N50 1.0
Default 0 610n 4.0
Response HOMZ: *HOMZ0000
1HOMZ:  *1HOMZO g;g: 1'8
See Also HOM HOMAHOMAAHOMADHOMADAHOMBACHOMDF HOMEDGHOMLVL, 625n 1.0
HOMV,HOMVF 6270 10

This command enables homing to an encoder z-channel after the initial home input has gone active. In
stepper products, this function works in either motor step ninied or encoder step modeNCI).
NOTE: The home limit input is required to go active prior to homing to the Z channel.

Example : Refer to the go home (HONIcommand example.

|F( ) IF Statement

Type Program Flow Control or Conditional Branching Product Rev
Syntax <I>IF(expression) AT6n00 1.0
Units n/a AT6Nn50 1.0
Range Upto 80 characters  (including parentheses) 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also ELSE, NIF 625n 1.0

6270 1.0

This command is used in conjunction with B1eSE andNIF commands to provide conditional branching.
If the expression contained within the parenthesis offtheommand evaluates true, then the commands
between thé= and theNIF are executed. If the expression evaluates false, the commands between the
and theNIF are ignored, and command processing continues with the first command followixig the

When theELSE command is used in conjunction with thecommand, tru¢F evaluations cause the
commands between the andELSE commands to be executed, the commands aft&liBE until the

NIF are ignored. Fals& evaluations cause commands betweerEttsE and theNIF to be executed, with
commands between thfe and theELSE ignored. TheELSE command is optional and does not have to be
included in theF statement.

ThelF( ).. ELSE.. NIF structure can be nested up to 16 levels deep.

NOTE: Be careful about performing@ThetweenF andNIF . Branching to a different location within
the same program will cause the nigxtstatement encountered to be nested within the previous
IF statement, unless attF command has already been encountered.

IF statement programming ordenf(expression)...commands...NIF

or
IF(expression)...commands...ELSE...commands...NIF
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All logical operators AND OR NOT), and all relational operators, (>, >=, <, <=, <>) can be used within
thelF expression. There is no limit on the number of logical operators, or on the number of relational
operators allowed within a singile expression. The limiting factor for thie expression is the

command lengthThe total character count for thelF command and expression cannot exceed 80
characters.(e.g., If you add up the letters in tife command and the letters within th¢ expression,
including the parenthesis and excluding each space, this count must be less than or equal to 80.)

All assignment operatorg(AD, ANV, AS, ASX, CNT, D, ER IN, INO, LIM, MOYOUT, PC, PCE, PCM PE, PER
PM PMAS SEG SS, TIM, US V, VEL, VELA, etc.) can be used within tHE expression.

Multiple parentheses may not be used withinltheommand.

Example:
IF(IN=b1X0 AND VAR1=1) ; Ifinput 1 is ON, input 3 is OFF, and variable 1
; equals 1, then the IF statement evaluates true, so
; commands between this statement and NIF are executed
TREV : Transfer revision level
NIF ; End IF statement

IF(LA<5000 AND 2PM>50000) ; If the acceleration of axis 1 is less than 5000, and
; the motor position of axis 2 is greater than 50000,
: then do the IF statement. Note: The acceleration
; value used is programmed acceleration, not actual.
; The motor position used is actual, not programmed.
VAR1=VAR1+1 ; Increment variable 1
NIF : End if statement
IF(4VEL<123 OR 4VEL>156) ; If the current velocity of axis 4 is less than 123
; orif it is greater than 156, then do the commands
; following the IF statement
WRITE"Something's Wrong\13" ; Put message Something's Wrong<cr> in output buffer
NIF ; End if statement
IF(OUT=b110X1 AND VAR1<=13) ; If outputs 1, 2 and 5 are ON, output 3 is off and
; variable 1 is less than or equal to 13, then set
; variable 1 equal to variable 1 plus 1, else set
; variable 1 equal to variable 1 minus 1
VAR1=VAR1+1

ELSE

VAR1=VAR1-1

NIF ; End IF statement

[ IN] Input Status
Type Assignment or Comparison Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also GOWHEN, INFEN, INFNC, ONIN, TIN, VARB 625n 1.0

6270 1.0

The Input Statudil) command is used to assign the input value to a binary varigbler o make a

comparison against a binary or hexadecimal value. To make a comparison against a binary value, the letter b
(b or B) must be placed in front of the value. The binary value itself must only contain ones, zeros, or Xs (1,
d, X, X). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed in front of
the value. The hexadecimal value itself must only contain the letters A through F, or the numbers @ through 9.

Syntax: VARBn=IN wheren is the binary variable number,
or[IN ] can be used in an expression suchr@=b11@1) , orlIF(IN=h7F)
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The number of inputs available for assignment or comparison varies from one 6000 Series product to
another; to ascertain the input bit assignments for your 6000 Series product refer to page 6. The function of
the inputs is established with tdeNC command (although tHeIN ] command looks at all inputs

regardless of their assigned function fromittieNC command). If it is desired to assign only one input

value to a binary variable, instead of all the inputs, the bit selgopgrator can be used. For example,
VARB1=IN.12 assigns input 12 to binary variable 1.

Example:

VARB1=IN ; Input status assigned to binary variable 1
VARB2=IN.12 ; Input bit 12 assigned to binary variable 2
VARB2 ; Response if bit 12 is set to 1:

5 *WVARB2=XXXX XXX XXXL XXXXXXXX XXX XXXXX_XXXX
IF(IN=b111011X11) ; If the input status contains 1's for inputs 1,2,3,5,6,8,& 9,
; and O for input 4, do the commands following the IF statement

TREV ; Transfer revision level
NIF : End IF statement
IF(IN=h7F00) ; If the input status contains 1's for inputs 1,2,3,5,6,7,& 8,

; and O's for every other input, do the commands following the
; IF statement

TREV : Transfer revision level

NIF ; End IF statement

INDAX Participating Axes

Type Controller Configuration Product Rev
Syntax <I>INDAX<i> AT6n00 1.0
Units i =number axes to be controlled AT6n50 1.0
Range 0 - 4 (Product dependent) 610n n/a
Default Maximum number 615n n/a
Response INDAX:  *INDAX4 620n 1.0
See Also INDUST, LDTUPD, SSFR 625n 1.0

6270 1.0

The Participating Axed\DAX) command defines the number of axes that will be controlled by the 6000
Series product. The default value includes all axes. This implies that all response commands will show a
response for each axis.

If fewer axes are to be used, changelitliaX value. No report-backs or command parameters are
accepted for axes excluded as a result ofNB&X command. For example, if you speciRDAX2 (use
axes 1 and 2), thie command would show a responseatd.0@3313,0@dG and4A command would
show the responséNCORRECTAXIS.

By setting the number of participating axes less than the default, other items such as limits and stalls are
not checked on the non-participating axes.

Servos:Changing théNDAX setting also changes the servo sampling frequency (refer $SEre
command description for details).

Example:
INDAX3 ; Use only 3 axes
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INDEB Input Debounce Time

Type Input Product Rev
Syntax <I>INDEB<i>,<i> AT6Nn00 2.1
Units 1st i =input # 2ndj =time in miliseconds (ms) AT6N50 1.0
Range 1St | =1-28 (product dependent); 2Ndj =2-250 (even #s) 610n 4'0
Default st j =1; 2ndj =4 for general-purpose, 615n 1:0

50 for stepper triggers and 24 for servo triggers

Response  INDEB: *INDEB1-24,4 620n 21
*INDEB25,50 625n 11
+INDEB26.50 6270 1.0
*INDEB27.50
+INDEB28.50

SeeAlso  INFNC, RE, REG, TIN, TRGFN

Using the Input Debounce Time&NOEB) command, you can change the input debounce time for all
general-purpose inputs (one debounce time for all), or you can assign a unique debounce time to each of
the trigger inputs. (Refer to page 6 for input bit assignments for your product.)

General-Purpose Input DebounceThe input debounce time for the general-purpose inputs is the
period of time that the input must be held in a certain state before the 6000 Series controller
recognizes it. This directly affects the rate at which the inputs can change state and be recognized.
The default debounce for general-purpose inputs is 4 milliseconds.

Trigger Input Debounce: For trigger inputs, the debounce time is the time required between a
trigger's initial active transition and its secondary active transition. This allows rapid recognition of a
trigger, but prevents subsequent bouncing of the input from causing a false position capture or
registration move. The default debounce for trigger inputs on stepper products is 50 milliseconds,
and for servo products it is 24 milliseconds. NOTE: When using the trigger input status as the
condition forlF , ON andWAIT statements, it is the non-debounced state that is recognized; therefore,
rapid transitions, as short as one system update (steppers: 2 ms for steppers; servos: depends on
INDAX andSSFRsettings), will be noticed by these statements.

TheINDEB command syntax INDEB<i>,<i> . The first<i> is the input number and the secaird is
the debounce timi@ even incrementsof milliseconds (ms). The debounce time range is 2 - 250 ms. Input
bit patterns vary by product — to ascertain the pattern for your product, refer to page 6 of this document.

Example (for the AT6400, and other products with 24 general-purpose inputs and at least 2 trigger inputs):

INDEB5,6 ; Assign inputs 1 through 24 (all general-purpose inputs)

; a debounce time of 6 ms
INDEB25,10 ; Assign Trigger A (input 25) a debounce time of 10 ms
INDEB26,12 ; Assign Trigger B (input 26) a debounce time of 12 ms
INDUSE Enable/Disable User Status
Type Controller Configuration Product Rev
Syntax <I>INDUSE<b> AT6Nn00 1.0
Units n/a AT6n50 1.0
Range b = 0 (disable) or 1 (enable) 610n 4.0
Default 0 615n 1.0
Response INDUSE: *INDUSEO 620N 1.0
See Also INDUST, ONUS,TUS, [ US] 625n 1.0

6270 1.0

The Enable/Disable User StatSUSE) command enables tiieDUST command updates. When this
command is not enabled, the user status DNBYST) can be defined; however, they will not be updated in
theUSor theTUScommands untiNDUSE is enabled.

Example:
INDUSE1 : Enable user status
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INDUST User Status Definition

Type Controller Configuration Product Rev
Syntax <I>INDUST<i><-<i><c>> AT6n00 1.0
Units See description below AT6N50 1.0
Range Ist i =1-16; 2ndi =1-32; c=A, B, C,D, I, J, K,L,M,NorO 610n 4.0
Default See description below 615n 1.0
Response INDUST:  *INDUST1-1A AXIS 1 STATUS- STATUSOFF 620N 1.0
(...repeated for all 16 user status bits...)
*INDUST16-4D AXIS 4 STATUS- STATUSOFF 625n 1.0
INDUST1: *INDUST1-1A AXIS 1 STATUS- STATUSOFF 6270 1.0
See Also [AS],[ASX], [IN], INDUSE, ONUS, [ SS], TAS, TASX, TIN,

TINT, TSS, TUS, [US ]

The User Status DefinitionNDUST) command establishes the user status bit function. Each bit can
correspond to an axis status bit, a system status bit, an input, an interrupt bit, or an extended axis status bit.
The default for each user status bit is as follows:

AT6400:
1-4 correspond to the first 4 bits of the axis stat® for axis 1
5-8 correspond to the first 4 bits of the axis statg for axis 2
9-12 correspond to the first 4 bits of the axis stat$s for axis 3
13-16 correspond to the first 4 bits of the axis stat@sfor axis 4

AT6200, AT6n50, 620n, 625n, and 6270:
1-8 correspond to the first 8 bits of the axis stat® for axis 1
9-16 correspond to the first 8 bits of the axis statsy for axis 2

610n and 615n:
1-16 correspond to the first 16 bits of the axis staag} (

The purpose of this command is to allow the user to create his or her own meaningful status word. It allows
the user to place certain status information in the order they prefer.
The syntax foiINDUST<i><-<i><c>> is described as follows:

First<i> corresponds to the user status bit being defined (16 maximum).

Seconcki> corresponds to the bit of the system sta@8}, (the axis statusAg), the input status
(IN), the interrupt statug(NT), or the extended axis statussi).

The<c> defines what status to use:

<c> values Function
A Use axis status (AS) for axis 1
B Use axis status (AS) for axis 2
C Use axis status (AS) for axis 3 (AT6400 and AT6450)
D Use axis status (AS) for axis 4 (AT6400 and AT6450)

E,F,GH Reserved
| Use system status (SS)
J Use input status (IN)
K Use interrupt status (TINT) — AT6400 & AT6n50
L Use extended axis status (ASX for axis 1
M Use extended axis status (ASX) for axis 2
N Use extended axis status (ASX) for axis 3
(0] Use extended axis status (ASX for axis 4

Example

INDUSE1 ; Enable user status

INDUST1-5A : User status bit 1 defined as axis 1 status bit 5
INDUST2-3D ; User status bit 2 defined as axis 4 status bit 3
INDUST3-5J ; User status bit 3 defined as input 5
INDUST4-1K ; User status bit 4 defined as interrupt status bit 1
INDUST16-2I ; User status bit 16 defined as system status bit 2
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INEN Input Enable

Type Input or Program Debug Tool Product Rev
Syntax <I>INEN<d><d>...<d> (one <d> for each input) AT6n00 1.0
Units n/a AT6n50 1.0
Range d =0 (disable, leave off), 1 (disable, leave on), 610n 4.0
E (enable), or X(don't change) '

615n 1.0
Default E 620 10
Response INEN: *INENEEEE_EEEE_EEEE_EEEE_EEEE_EEEE_EEEE 6252 10
See Also [ IN'], INFEN, INFNC, INLVL, INPLC, INSTW, TIN, TSTAT 6270 1:0

The Input EnablelllEN) command enables or disables specific inputs. The default state for each input is
the enabled condition. When an input is enabled, the function programmed for thatNApIa) { will be
active.The INEN command has no effect on trigger inputs when they are configured as trigger

interrupt inputs with the INFNCi-H command.

The inputs can be disabled and set to a specific level (ON or OFF) through the ussi®itbemmand. For
instanceJNENL1 disables input 1 but leaves it in the ON state {ihe command will show input 1 as active).
INEN@ disables input 1 but leaves it in the OFF (inactive) state. To re-enable input 1, isstENtheommand.

Input bit assignments for thREN command vary by product. The input bit patterns for all 6000 products are
provided page 6 of this document. The inputs are numbered (htdepends on the product) from left to right.

By disabling the inputs and setting them to a specific level, input simulation can be accomplished without
wiring the inputsYou cannot simulate an encoder capture or registration input with theNEN command.

Example:
DEF tester ; Begin definition of program tester
WHILE(IN=b11X10) ; While inputs 1,2, and 4 are active, and input 5 is not
; active, execute the statements between the WHILE and NWHILE

G0O1100 ; Initiate motion on axes 1 and 2
NWHILE ; End WHILE statement
END ; End definition of program tester
INEN11X10 ; Disable inputs 1,2,4, and 5, and set inputs 1, 2 and 4 in

; the active state, and input 5 in the inactive state
RUNtester ; Initiate program tester
IINENOO00O ; Disable inputs 1,2,3,4, and 5, and leave them in the

; inactive state
INENeeeee ; Re-enable inputs 1 through 5
INFEN Input Function Enable/Disable
Type Input Product Rev
Syntax <I>INFEN<b> AT6Nn00 1.0
Units n/a AT6n50 1.0
Range b =0 (disable) or 1 (enable) 610n 4.0
Default 0 (1 for 610n, 615n and 6201 only) 615n 1.0
Response  INFEN:  *INFENO 620n 10
See Also DRFLVL, INFNC, RE, REG, TAS, TIN 625n 1.0

6270 1.0

The Input Function Enable/Disab&lEEN) command enables the drive fault input and input functions
(INFNC). If this command is not enabled, the drive fault input will not indicate a drive fault itathe
command (OEM-AT6400: the drive fault input is not availaldi®)ut functions defined with the INFNC
command will have no effect unles®NFEN is enabled.

| NOTE

Before you enable this command, verify that the drive fault level (DRFLVL) is set
correctly for each axis.

Example:
INFEN1 ; Enable input functions
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INFNC Input Function

Type Input Product Rev
Syntax <I>INFNC<i>-<<a>c> AT6Nn00 14
Units i =input #, a=axis #, c =function identifier letter AT6n50 1.0
Range i =1- 28 (product dependent); a=1-4(product dependent); c=A-P gqop 4.0
Default A 615n 1.0
Response INFNC:  *INFNC1-A NOFUNCTIONINPUT - STATUSOFF 620n 15
(...repeated for all inputs...)
*INFNC28-A NOFUNCTIONINPUT - STATUSOFF 625n 10
INFNC1: *INFNC1-A NOFUNCTIONINPUT - STATUSOFF 6270 1.0
See Also COMEXR, COMEXS, [ ER ], ERROR, [ IN ], INDAX, INDEB, INEN,

INFEN, INLVL, INPLC, INSELP, INSTW, K, KDRIVE, PSET, [ SS ],
SSFR, TER, TIN, TRGFN, TSS, TSTAT

The Input FunctionINFNC) command defines the function of each individual input, whesethe input

bit number,a is an axis number if required, or the program number for the case of input functioncP, and

is the function. The number of inputs and axes differ from one 6000 Series product to another. All function
definitions given below will specify whether an axis number is required.

ENABLE THE INPUT FUNCTIONS

The INFEN1 command must be issued before you can use the input functions defined
with the INFNC command, except INFNCi-A .

Using the Input Debounce Tim&NOEB) command, you can change the input debounce time for all
general-purpose inputs (one debounce time for all), or you can assign a unique debounce time to each of
the trigger inputs. Refer to thieDEB command description for details.

Input bit assignments vary by product. The input bit patterns for all 6000 products is provided on page 6.

Input Scan Rate The programmable inputs are scanned onceystem updatésteppers: 2 milliseconds;
servos: depends on curreNDAX andSSFRsettings — see table 88FRcommand description).

Identifier Function Description

A No special function - Normal input, used with the IN assignment

B BCD Program Select - BCD input assignment to programs, lowest numbered input is least
significant bit (LSB). BCD values for inputs are as follows:

BCD Value

Least Significant Bit Value 1
2

4

8

10

20

40

. 80
Most Significant Bit Value 100

Note: If fewer inputs than shown above are defined to be Program Select Inputs, then
the highest input number defined as a Program Select Input is the most significant bit.

An input defined as a BCD Program Select Input will not function until the INSELP command has
been enabled. The trigger inputs (TRG-A through TRG-D—typically assigned to inputs 25 through
28, but varies by product) cannot be used for this function.

C Kill -Kills motion on all axes and halts all command processing (refer to K and KDRIVE
command descriptions for further details on the kill function). This is an edge detection function
and is not intended to inhibit motion. To inhibit motion, use the Pause/Resume function
(INFNCI-E ). When enabled with the ERRORommand, bit #6 of the TERand ER commands will
report the kill status.
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Identifier

Function Description

D

Stop - Stops motion. Axis number is optional; if no axis number is specified, motion is stopped on
all axes. If COMEX$ set to zero (COMEXSKIprogram execution will be terminated. If COMEX$
set to 1 (COMEXS)L command processing will continue. With COMEXSet to 2 (COMEXS),
program execution is terminated, but the INSELP value is retained. Motion deceleration during
the stop is controlled by the AD& ADAcommands. If error bit #8 is enabled (e.g., ERROR.8-1),
activating a Stop input will set the error bit and cause a branch to the ERRORRProgram.

Pause/Continue - If COMEXHs disabled (COMEXR@then only command execution pauses, not
motion. With COMEXRnabled (COMEXR)1 both command and motion execution are paused.
After motion stops, you can release the input or issue a continue (!C) command to resume
command processing.

User Fault - Refer to the ERRORommand. If error bit #7 is enabled (e.g., ERROR.7-1),
activating a User Fault input will set the error bit and cause a branch to the ERRORProgram.
CAUTION: Activating the user fault input sends an 'K command to the controller, “killing” motion
on all axes (refer to the K command description for ramifications).

Reserved

Trigger Interrupt  (Position Capture and Registration) - Only the trigger inputs (TRG-A through
TRG-D — input numbers vary by product) can be used as interrupt inputs. The axis number is not
required; if an axis number is specified, it will be ignored. You can change the debounce time of
each trigger input with the INDEB command (see INDEB command description for details). If you
issue a PSETcommand, the captured positions will be offset by the specified PSETcommand
value. The INFNCi-H command also enables the specified trigger to be used for TRGFN
functions.

Steppers : Activating any trigger input defined as a trigger interrupt input will capture the position
of all the encoders and motors on all axes (within 50us of input activation). If registration is
enabled (with the REcommand), defined registration move(s) will occur based on the
captured positions and which trigger input is activated. Use the TPCEand TPCMcommands
to read the captured encoder and motor positions. You can also use the PCEand PCM
commands to assign or compare the captured encoder and motor positions. (The OEM-
AT6Nn00 does not support the use of encoders and, therefore, cannot use the TPCEand PCE
commands.)

Servos : When a trigger interrupt input is activated, the commanded position and the positions of
all feedback devices on all axes are captured at one time. The position information is stored
in registers and is available through the use of transfer and assignment/comparison
commands (see table below).

Captured Information Transfer Assignment/Comparison
Commanded position TPCC PCC

LDT position TPCL PCL

Encoder or resolver position TPCEor TCA  PCEor CA

ANI value (-ANI option) TPCA PCA

If you are capturing the position/value of an encoder, resolver, LDT or ANI when it is
selected as the feedback source with the SFB command, the captured position is
interpolated from the last sampled position and velocity of the feedback device, and the time
elapsed since the last sample. The position sample rate is determined by the SSFRand
INDAX commands (see System Update column in SSFRtable). The accuracy of the position
capture is 55046 x velocity.

If you are capturing the position of the encoder, resolver, LDT or ANI when it is NOT
selected with the SFB command, the last sampled position is simply stored as the captured
position. Therefore, the accuracy is one system update period (determined by the SSFRand
INDAX commands).
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Identifier Function Description

H (con't.) Regardless of the SFB selection, one encoder position is latched in hardware within £1
encoder count (at max. encoder frequency) when its dedicated trigger input is activated (see
table below).

Encoder AT6250 AT6450 615n* 625n 6270 OEM625n
ENCODER 1 TRG-A TRG-A TRG-A TRG-A TRG-A TRG-A
ENCODER 2 TRG-B TRG-B TRG-B TRG-B n/a TRG-B
ENCODER 3 TRG-C TRG-C n/a TRG-C n/a n/a
ENCODER 4 n/a TRG-D n/a n/a n/a n/a

*615n: TRG-A captures the internal resolver and TRG-B captures the external encoder.

The captured commanded position is always interpolated from the last sampled position (of
the feedback device selected with the SFB command) and position error, and the time
elapsed since the last sample.

Registration is not available in the servo controllers.

I Interrupt to PC-AT - Will cause the bus-based 6000 controller to interrupt the PC-AT. This is not
a valid input function for the stand-alone products.

J JOG positive-direction - Will jog the axis specified in a positive-direction. The JOGcommand
must be enabled for this function to work. Axis number required

K JOG negative-direction - Will jog the axis specified in a negative-direction. The JOGcommand
must be enabled for this function to work. Axis number required

L JOG Speed Select - Selects the high or low velocity range while jogging. If the input is active,
the high jog velocity range will be selected. Axis number is optional. If no axis number is
designated, it defaults to all axes.

M, N, O Reserved

P Program Select - One to one correspondence for input vs. program number. The program
number comes from the TDIR command. The number specified before the program name is the
number to specify within this input definition (e.g., INFNC1-3P , where 3 equals the program
number [TDIR ]). An input defined as a Program Select Input will not function until the INSELP
command has been enabled. The trigger inputs (TRG-A through TRG-D) cannot be used for this
function.

Q Program Security - Issuing the INFNCi-Q command enables the Program Security feature and
assigns the Program Access function to the specified programmable input.

The program security feature denies you access to the DEF, DEL, ERASE MEMORYand INFNC
commands until you activate the program access input. Being denied access to these commands
effectively restricts altering the user memory allocation. If you try to use these commands when
program security is active (program access input is not activated), you will receive the error
message *ACCESSDENIED. The INFNCi-Q command is not saved in battery-backed RAM, so
you may want to put it in the start-up program (STARTH.

For example, once you issue the INFNC22-Q command, input #22 is assigned the program
access function and access to the DEF, DEL, ERASE MEMORYand INFNC commands will be
denied until you activate input #22.

To regain access to these commands without the use of the program access input, you must
issue the INFEN@ command to disable programmable input functions, make the required user
memory changes, and then issue the INFEN1 command to re-enable the programmable input

functions.
Example:
INFEN1 ; Enable input functions
INFNC1-D ; Input #1 defined to be a stop input for all axes
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INLVL Input Active Level

Type Input Product Rev
Syntax <I>INLVL<b><b>...<b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b =0 (active low), 1 (active high), or X(don't change) 610n 4.0
Default 0 615n 1.0
Response INLVL:  *INLVLO0OO_0000_0000_0000_0000_0000_0000 620n 1.0
See Also INEN, INFEN, INFNC, INPLC, INSTW 625n 1.0

6270 1.0

The Input Active LevellNLVL ) command defines the active state of all programmable inputs. To determine
the input bit assignments for your 6000 Series product, refer to page 6 of this document.

If the device driving the input is off (not sinking current), the input will show (usingitheeommand) a
zero () if the input has been defined as active low, and aDniéthe input has been defined as active
high. If the device driving the input is on (sinking current), the input will show a1riktfe input has
been defined as active low, and zépif the input has been defined as active high. The default state is
active low (NLVLO ). The input schematics are provided in each 6000 Series prddstdlation Guide

Example:

INLVLO101 ; Set active level: inputs 1 & 3 active low, 2 & 4 active high

[ INO] Other Input Status

Type Assignment or Comparison Product Rev

Syntax See below AT6n00 1.0

Units n/a OEM-AT6n00  n/a

Range n/a AT6N50 1.0

Default n/a 610n 4.0

Response n/a 615n 4.0

See Also [IN], JOY, [LIM], TINO, TINOF 620n 1.0
625n 1.0
6270 1.0

The Other Input StatusNO) command is used to assign an other input value to a binary variable, or to make

a comparison against a binary or hexadecimal value. To make a comparison against a binary value, the letter b
(b or B) must be placed in front of the value. The binary value itself must only contain ones, zeros, or Xs (1,

d, X, X). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed in front of
the value. The hexadecimal value itself must only contain the letters A through F, or the numbers @ through 9.

Syntax: VARBn=INOwheren is the binary variable number
or [INO ] can be used in an expression suclFadsO=b11@1) , orIF(INO=h@2)

There are 8 other inputs available for assignment or comparison. If it is desired to assign only one bit (one
specific input) value to a binary variable, instead of all 8, use the bit seJemid€rator . For example,
VARB1=INO.2 assigns other input 2 to binary variable 1.

Format for binary assignment: 2bbbbbbb
Bit #1 Bit #8

Bit Function (1 =yes, 0 =no) Location

1 Joystick Auxiliary Input Active Joystick Connector Pin 19

2 Joystick Trigger Input Active Joystick Connector Pin 18

3 Joystick Axes Select Input Active Joystick Connector Pin 15

4 Joystick Velocity Select Input High Joystick Connector Pin 16

5 Joystick Release Input Active Joystick Connector Pin 17

6 Pulse Cutoff Input (steppers only) P-CUT terminal on AUX connector

Enable input (servos only) ENBL terminal on the AUX connector

(1 = OK for motion)
Not used, always 0
8 Not used, always 0

~
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Example:
VARB1=INO
VARB2=INO.4
VARB2
IF(INO=b111011X)

; Other input status assigned to binary variable 1
; Other input bit 4 assigned to binary variable 2
; Response if bit 4 is set to 1: *VARB2=XXX1_XXXX
; If the other input status contains 1's for inputs 1, 2, 3,

; 5, and 6, and a 0O for input 4, do the commands following the
; IF statement until the NIF statement

TREV ; Transfer revision level
NIF ; End if statement
IF(INO=h77) ; If the other input status contains 1's for inputs 1, 2, 3,
;5,6,and 7, and O for input 4 and 8, do the commands
; following the IF statement until the NIF statement
TREV ; Transfer revision level
NIF ; End if statement
INPLC Establish PLC Data Inputs
Type Input Product Rev
Syntax <I>INPLC<i> <i-i>,<i>,<i> AT6N00 1.0
Units See below OEM-AT6Nn00 nl/a
Range See below AT6N50 1.0
Default 1,0—0,0,0 610n 4.0
Response INPLC1: *INPLC1,0-0,0,0 615n 1.0
See Also INEN, INFNC, INLVL, INSTW, OUTPLC,[ TW] 620n 1.0
625n 1.0
6270 1.0

The Establish PLC Data InputiéiPLC) command, in combination with tl@JTPLCcommand, configure
the inputs and outputs to read data from a parallel /O device such as a PLC (Programmable Logic
Controller), or a passive thumbwheel module. The actual data transfer occurs wWitictimemand. Refer
to theTwcommand for a description of the data transfer process.

TheINPLC command has four fieldsi¢,<i-i>,<i>,<i> ):

Data Field Description

Field 1: <i> Set #: There are 4 possible INPLC sets (1-4). This field identifies which set to use.

Field 2: <i-i> Input #s : Data is read into the 6000 Series product through the programmable inputs. This
field identifies the indexer inputs to be used with the TWcommand. The first number is the
first input, and the second number is the last input. The inputs must be consecutive. The
number of inputs should be 8, because two BCD digits are read per data strobe.

Field 3: <i> Sign Input # : This field identifies which input is designated to provide sign information. A
zero specified in the command field specifies no sign information. An active signal on the
input designated as the sign input indicates a negative data entry.

Field 4: <i> Data Valid Input # : This field identifies which input is designated to be the data valid

handshake input. A zero in this field indicates that there will be no data valid handshake
input used. When an input is specified as a data valid, the input must be active in order for
data to be read. If the input is not active, data will not be read until the signal becomes
active.

To disable a specific PLC set, enitePLCn,3-3,3,83 wheren is the PLC set (1-4).

Example:

INPLC2,1-8,9,10 ; Set INPLC set 2 as BCD digits on inputs 1 - 8, with input 9
; as the sign bit, and input 10 as the data valid

; Set OUTPLC set 2 as output strobes on outputs 1 - 4, with

; output 5 as the output enable bit, and strobe time of 50
: milliseconds
; Read data into axis 1 acceleration using INPLC set 2 and
; OUTPLC set 2 as the data configuration

OUTPLC2,1-4,5,50

A(TW6)
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INSELP Select Program Enable

Type Input Product Rev
Syntax <I>INSELP<i><i> AT6Nn00 1.0
Units See below AT6N50 1.0
Range Ist i =0, 1, or 2; 2nd i =0- 5000 610n 4.0
Default 0,0 615n 1.0
Response INSELP: *INSELPO,0 620n 1.0
See Also COMEXSINEN, INFEN, INFNC, INLVL, INPLC, INSTW, 625n 1.0

[ SS], TDIR, TSS 6270 1.0

The Select Program EnabIl8l$ELP) command enables program selection by inputs. In addition, the
command establishes the strobe time for the inputs, and if programs are selected on a one-to-one basis
(INFNCi-iP ) or on a BCD basidNFNCI-B ). When programs are selected on a one-to-one basis, each input
defined with thaNFNCi-iP  command will run a specific program upon activation. When programs are
selected by BCD values, each input defined byNF&ICi-B command will contribute to the BCD value,

which corresponds to the program number. The program number is derived from the order in which the
programs were define®ER). The first program defined is program #1, the second defined is program #2,
etc. To verify which program number corresponds to each program, useltheommand. The number in

front of the program name is the program number.

Firsti = Enable or disable functio®@§E Disable1 and2 = Enable). UsS&NFNCI-B inputs if
i =1, orINFNCi-iP inputs ifi =2, to select program..

Second = Strobe Time in milliseconds for inputs used to select program. The input must be active at the
end of the strobe time for it to be recognized as a valid selection. The inputs are scanned
once pewsystem updatésteppers: 2 milliseconds; servos: depends on cuntemtx and
SSFRsettings — see table 8sFRcommand description).

The Kill ('!K') command releases this mode, in additioIN&ELP@. The Stop!6) command or an input
defined as a stop input will also release this mode, as loagEX$as been disabled.

Example:

INFNC1-1P ; Input #1 defined to select program #1

INFNC2-2P ; Input #2 defined to select program #2

INFNC3-7P ; Input #3 defined to select program #7

INSELP2,50 ; Enable continuous scan of inputs to select a program to run

INSTW Establish Thumbwheel Data Inputs

Type Input Product Rev

Syntax <ISINSTW<i> <i-i>,<i> AT6n00 1.0

Units See below OEM-AT6n00 3.0

Range See below AT6N50 1.0

Default 1,0—0,0 610n 4.0

Response INSTW1: *INSTW1,0-0,0 615n 1.0

See Also INEN, INFNC, INLVL, INPLC, OUTTW[ SS], TSS, [ TW]| 620n 1.0
625n 1.0
6270 1.0

The Establish Thumbwheel Data Input¢TW) command, in combination with tlf@JTTWwommand,
configure the inputs and outputs to read data from an active thumbwheel device such as Compumotor's
TM8 Thumbwheel Module. The actual data transfer occurs witiwWemmand. Refer to thew

command for a description of the data transfer process.

TheINSTWcommand has three fieldsiX,<i-i>,<i> ):

Data Field Description
Field 1: <i> Set #: There are 4 possible INSTWsets (1-4). This field identifies which set to use.
Field 2: <i-i> Input #s : Data is read into the 6000 Series product through the programmable inputs. This field

identifies the indexer inputs to be used with the TWcommand. The first number is the first input, and
the second number is the last input. The inputs must be consecutive. The number of inputs should be
compatible to the thumbwheel device (4 for the TM8 module).
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Field 3: <i> Sign Input # : This field identifies which input is designated to provide sign information. A zero
specified in the command field specifies no sign information. An active signal on the input designated
as the sign input indicates a negative data entry.

To disable a specific thumbwheel set, emts&STWn,3-3,&3 wheren is the thumbwheel set (1-4).

Example:
INSTW2,1-4,5 ; Set INSTW set 2 as BCD digits on inputs 1 - 4, with input 5 as
; the sign bit
OUTTW2,1-3,4,50 ; Set OUTTW set 2 as output strobes on outputs 1 - 3, with output
; 4 as the output enable bit, and strobe time of 50 milliseconds
A(TW2) ; Read data into axis 1 acceleration using INSTW set 2
; and OUTTW set 2 as the data configuration

INTCLR Clear Interrupt Condition Status

Type Interrupt to PC-AT Product Rev
Syntax <I>INTCLR<.i> AT6n00 1.0
Units i =interrupt status bit # AT6n50 1.0
Range i=1-32 610n n/a
Default n/a 615n n/a
Response INTCLR: Noresponse, instead INTCLR clears all interrupt status  bits 620N n/a
See Also INTHW, INTSW, TINT 625n n/a

6270 n/a

This command clears the interrupt status registers artiNffestatus command of any interrupt condition
flags that may have occurred. When using the fast status registers, this command is required to clear the
interrupt status, because that read does not automatically clear the active interrupt status bits.

If only one interrupt is to be cleared, use the bit sel§crfd the corresponding bit number. For example,
to clear interrupt bit number 13, typelMTCLR.13 .

Example:

INTCLR ; Clear all interrupt status bits

INTCLR.12 ; Clear interrupt status bit 12

INTHW Hardware Interrupt Enable

Type Interrupt to PC-AT Product Rev
Syntax <I>INTHW<b><b>...<b><b> (one b for each of 32 interrupts) AT6n00 1.0
Units n/a AT6n50 1.0
Range b = 0 (disable), 1 (enable), or X(dont change) 610n n/a
Default 0 615n n/a
Response INTHW:  *INTHWO0000_0000_0000_0000_0000_0000_0000_0000 620n n/a
See Also INTSW, TINT 625n n/a

6270 n/a

The Hardware Interrupt Enabl&N{HW command determines which interrupt conditions will cause an
interrupt to the PC-AT hardware. There are 30 interrupt conditions that can cause an interrupt. There is no
limit to the number of interrupt conditions that may be enabled, all 30 if desired. The order of the interrupt
conditions is given below. The bits are defined from left to right, 1 to 32.

Format for binary assignment: Dbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb

Bit #1 Bit #32
Location Location

To enable a specific interrupt, place a 1 in the corresponding bit locationtbieINTHWbb....bbb
command. To disable a specific interrupt bit, plaggrathe corresponding bit location.

NOTE: A specific interrupt bit can also be enabled by specifying the bit and the state of the bit
(2=Disable , 1 = Enable). For example, the commaN&#HW.29-1 enables bit 29, whereas
INTHW.29-@ disables bit 29.
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Bit# Function Bit# Function

1 Software Interrupt #1 (See INTSW) 17 Command Buffer Full
2 Software Interrupt #2 18*  Pulse Cutoff (steppers) or Enable (servos) Activated
3 Software Interrupt #3 19 Program Complete
4 Software Interrupt #4 20*  Drive Fault on any Axis
5 Software Interrupt #5 21 Reserved
6 Software Interrupt #6 22 Reserved
7 Software Interrupt #7 23 Limit Hit - hard or soft limit, on any axis
8 Software Interrupt #8 24*  Stall Detected (steppers) or Position Error (servos) on any axis
9 Software Interrupt #9 25 Timer (TIMINT )
10 Software Interrupt #10 26*  Counter (CNTINT) — steppers only
11 Software Interrupt #11 27 Input - any of the inputs defined by INFNCi-I
12 Software Interrupt #12 28 Command Error
13 Software Interrupt #13 29 Motion Complete on Axis 1
14 Software Interrupt #14 30 Motion Complete on Axis 2
15 Software Interrupt #15 31 Motion Complete on Axis 3 (AT6400 & AT6450)
16 Software Interrupt #16 32 Motion Complete on Axis 4 (AT6400 & AT6450)

* Not applicable to the OEM-AT6n00

The interrupt that is generated will interrupt the PC-AT on one of eight separate interrupt request lines,
IRQ3, IRQ4, IRQ5, IRQ7, IRQ10, IRQ11, IRQ12, or IRQ15. The interrupt request line (IRQ) to be
interrupted is determined by a bank of 8 DIP switches on the bus-based 6000 Series controller card. DIP
switch #1 on selects IRQ3, DIP switch #2 on selects IRQ4, etc.

INTSW Force Software Interrupt

Type Interrupt to PC-AT Product Rev
Syntax <I>INTSW<i> AT6n00 1.0
Units i =software interrupt # AT6N50 1.0
Range i=1-16 610n n/a
Default n/a 615n n/a
Response n/a 620n n/a
See Also INTCLR, INTHW, TINT 625n n/a

6270 n/a

This command forces a specific software interrupt. Sixteen different software interrupts are available. By
forcing an interrupt condition, the user can customize the program to generate specific software interrupts
at predefined places in his or her program.

In order for the software interrupt to interrupt the PC, that specific software interrupt must also be enabled.
The interrupt is enabled with tieTHWcommand.

The PC software must determine the cause of the interrupt. This is accomplished by polling the controller's
interrupt status register (interrupt status registers are in fast status register block) for the interrupt
information. Once the interrupt status register has been read, the interrupt conditions must be cleared with
theINTCLR command. For more information on the fast status registers, refer to the Fast Status Register
section in thé000 Series Programmer's Guidehe interrupt information can also be obtained from the

TINT command. Once thHENT command is entered, the interrupt status bits are cleared.

Example:

INTHW1 ; Enable software interrupt #1

A20,20 : Set acceleration to 20 units/sec/sec on axes 1 and 2

V2,2 ; Set velocity to 2 units/sec on axes 1 and 2

D25000,25000 : Set move distance to 25000 units on axes 1 and 2

GO11 ; Initiate motion on axes 1 and 2

INTSW1 ; Force software interrupt 1 as soon as the moves on axes 1 and

; 2 are finished.

; * Note: After the interrupt occurs, it is the application program's ~ *

; * responsibility to examine the 6000 product’s interrupt status register *

; * in the fast status area, or issue the TINT command to determine the *
; * cause of the interrupt. *

* * * * * *
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JOG Jog Mode Enable

Type Jog Product Rev
Syntax <I><@><a>JOG<b><b><b><b> AT6n00 1.0
Units n/a AT6N50 1.0
Range b =0 (disable), 1 (enable), or X(don't change) 610n 4.0
Default 0 615n 1.0
Response JOG: *JOG0000 620n 1.0

1JOG: *1JOGO 625n 1.0
See Also DJOG, JOGA, JOGAA, JOGAD, JOGADA,JOGVH, JOGVL, INFEN, INFNC 6270 1.0

This command enables jog mode on the appropriate axis. Once jog mode has been enabled, the jog inputs
can be used to produce motion on the specific axis. The inputs that will be used as jog inputs are
determined by theNFNC command. Once the jog inputs have been enabled, they will remain enabled, and
able to jog at any time while the motoiirisposition Or in other words, as long as the motor is not moving

the jog inputs will be active.

After processing theOG1command, command processing does not stop and wait for the jog mode to be
disabled JOGg. Instead, the jog inputs are enabled and command processing continues with the first
command after theOG1command.

WARNING
If a jog input is active when jog mode is enabled, motion will occur.

To disable jog mode, issue th@G@command (to the appropriate axis) at any point in the program.

NOTE: If you are using an RP240 operator panel, you can enable the RP240 Jog Mode BithGhe
command and use the RP240's arrow keys to jog individual axes. To disable the RP240 Jog Mode,
use thebJOG@command or press the RP24@ENU RECALL button.

Example:
SCLA25000,25000 ; Set accel scaling factor on axes 1 & 2 to 25000 steps/unit/unit
SCLV25000,25000 ; Set velocity scaling factor on axes 1 and 2 to 25000 steps/unit

SCALE1 ; Enable scaling
INFEN1 ; Enable Input Functions
INFNC1-L ; Input #1 defined as jog velocity select input
INFNC2-1J ; Input #2 defined as jog positive-direction input for axis #1
INFNC3-1K ; Input #3 defined as jog negative-direction input for axis #1
INFNC4-2J ; Input #4 defined as jog positive-direction input for axis #2
INFNC5-2K ; Input #5 defined as jog negative-direction input for axis #2
JOGA100,100 ; Jog acceleration set to 100 units/sec/sec on both axes
JOGAD200,200 ; Jog deceleration set to 200 units/sec/sec on both axes
JOGVH10,8 ; The velocity when the jog velocity select input is high is

; 10 units/sec on axis #1 and 8 units/sec on axis 2
JOGVLL,.8 ; The velocity when the jog velocity select input is low is

: 1 units/sec on axis #1 and 0.8 units/sec on axis 2
JOG1100 ; Enable jog mode on axes 1 and 2. When an input occurs on

; input 2, input 3, input 4, or input 5, the motor will move at
; the appropriate jog velocity until the input is released
WAIT(IN=bXXXXX1) ; Wait for input #6 to become active. Input #6 is being used
; as a signal to disable jog mode.
JOGO0000 ; Disable jog mode on all axes
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JOGA Jog Acceleration

Type Jog Product Rev
Syntax <I><@><a>JOGA<r><r>,<r>,<r> AT6n00 1.0
Units r = units/sec/sec AT6N50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
Default 10.0000 615n 1.0
Response JOGA: *JOGA10.0000,10.0000,10.0000,10.0000 620n 1.0

1JOGA: *1JOGA10.0000 625n 1.0
See Also DJOG, JOG, JOGAA, JOGAD, JOGADA,JOGVH, JOGVL, INFNC, SCALE, SCLA 6270 1.0

The Jog AccelerationlOGA command specifies the acceleration to be used upon receiving a jog input.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8@ALEY, the acceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resolldREY value to
obtain an acceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to motor steps/sec/sec.

Servos: If scaling is not enabledSCALE®, the acceleration value is entered in encoder or resolver
revs/sec/set. DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRES
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The jog acceleration remains set until you change it with a subsequent jog acceleration command.
Accelerations outside the valid range are flagged as an error, with a mgssadeD DATA-FIELD x,

where x is the field number. When an invalid acceleration is entered the previous acceleration value is
retained.

If the jog deceleratiorJOGAD command has not been entered, the jog accelerati@¥®ycommand will
also set the jog deceleration rate. Once the jog decelera@@n command has been entered, the jog
accelerationJOGA command no longer affects jog deceleration.

Example: Refer to the jog mode enable (JOG command example.

JOGAA Jogging Average Acceleration
Type Motion (S-Curve) Product Rev
Syntax <I><@><a>JOGAA<r><r>,<r><r> AT6n00 n/a
Units r = units/sec/sec AT6n50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (trapezoidal profiling is default, where JOGAArracks JOGA) 615n 1.0
Response JOGAA: *JOGAA10.0000,10.0000,10.0000,10.0000 620n n/a
1JOGAA: *1JOGAA10.0000 625n 10
See Also A, ADA, JOG, JOGA, JOGAD, JOGADA,SCALE, SCLA 6270 1.0

The Jogging Average AcceleratiaFOGAA command allows you to specify the average acceleration for an
S-curve jogging profile. S-curve profiling provides smoother motion control by reducing the rate of change
in acceleration and deceleration; this accel/decel rate of change is kn@fh as
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Trapezoidal S-Curve
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The values for the maximum jogging accEdGA and average jogging accélGAA commands
determine the characteristics of the S-curve. To smooth the acceleration ramp, you musOsuer a
command value that satisfies this equatighJOGA< JOGAA< JOGA The following conditions are
possible:

Acceleration Setting Profiling Condition

JOGAA> 1/2 JOGA S-curve profile with a variable period of constant acceleration
but JOGAA< JOGA

JOGAA=1/2 JOGA Pure S-curve (no period of constant acceleration—smoothest motion)
JOGAA= JOGA Trapezoidal profile (but can be changed to an S-curve by specifying a new JOGAAvalue < JOGA

JOGAA< 1/2 JOGA When you issue the JOGcommand, the move will not be executed and an error message,
or JOGAA> JOGA *INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

JOGAA= zero S-curve profiling is disabled. Trapezoidal profiling is enabled. JOGAAtracks JOGA & JOGADA
tracks JOGAD (Track means the command's value will match the other command's value and will
continue to match whatever the other command's value is set to.)

No JOGAAvalue Profile will default to trapezoidal. JOGAAtracks JOGA
ever entered

While programming S-curves, if you never change the maximum or average jogging decel&aioh (
or JOGADA commandsJOGADAwill track JOGAA However, once you chand®GAD JOGADAwill no
longer track changes OGAA

| NOTE |

Once you enter a JOGAAvalue that is # zero or # JOGA S-curve profiling is enabled
only for jogging moves (e.g., not for contouring, which requires the PADAand/or PAA
commands). All subsequent jogging moves for that axis must comply with this equation:
1/2 JOGA< JOGAA< JOGA

Increasing théA value above the pure S-curve leviB8GAA> 1/2J0OGA, the time required to reach the
target velocity and the target distance is decreased. However, incré@siagalso increases jerk.

The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):

Time = YeloCoity Time = |2LDistance
Aavg Aavg

NOTE: Scaling 6CLA affectsIOGAAthe same as it does fdDGA

*** For a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6dObe
Series Programmer's Guide

Example:
JOGA10,10,10,10 ; Sets the maximum jogging acceleration of all axes
JOGAA5,5,7.5,10 ; Sets the average jogging acceleration of all axes
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JOGAD Jog Deceleration

Type Jog Product Rev
Syntax <I><@><a>JOGAD<r><r>,<r><r> AT6Nn00 1.0
Units r = units/sec/sec AT6Nn50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
Default 10.0000 (JOGADtracks JOGA) 615n 1.0
Response JOGAD: *JOGAD10.0000,10.0000,10.0000,10.0000 620n 1.0

1JOGAD: *1JOGAD10.0000 625n 1.0
See Also DJOG, JOG, JOGA, JOGAA, JOGADA,JOGVH,JOGVL, INFNC, SCALE, SCLA 6270 1.0

The Jog Deceleratiod@GAD command specifies the deceleration to be used when a jog input is released.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8@ALEY, the deceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resolldREY value to
obtain an deceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to motor steps/sec/sec.

Servos:  If scaling is not enabledSCALEQ, the deceleration value is entered in encoder or resolver
revs/sec/set. DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRES
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The jog deceleration remains set until you change it with a subsequent jog deceleration command.
Decelerations outside the valid range are flagged as an error, with a mélsyagéd DATA-FIELD x,

where x is the field number. When an invalid deceleration is entered the previous deceleration value is
retained.

If the jog deceleratiorJOGAD command has not been entered, the jog accelerati@¥®ycommand will
also set the jog deceleration rate. Once the jog decelera@@n command has been entered, the jog
accelerationJOGA command no longer affects jog deceleratiodOGADs set to zercJOGADY then the
jog deceleration will once again track whateverd@&Acommand is set to.

Example: Refer to the jog mode enable (JOG command example.

JOGADA Jogging Average Deceleration

Type Motion (S-Curve) Product Rev
Syntax <I><@><a>JOGADA<r><r>,<r><r> AT6Nn00 nla
Units r = units/sec/sec AT6Nn50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (JOGADAtracks JOGAA) 615n 1.0
Response JOGADA: *JOGADA10.0000,10.0000,10.0000,10.0000 620n n/a

1JOGADA: *1JOGADA10.0000 625n 1.0
See Also A, AD, JOG, JOGA, JOGAA, JOGAD, SCALE, SCLA 6270 1.0

The Jogging Average DeceleratiatOGADA command allows you to specify the average deceleration for
an S-curve jogging profile. S-curve profiling provides smoother motion control by reducing the rate of
change in acceleration and deceleration; this accel/decel rate of change is kjekn as
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Trapezoidal S-Curve
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The values for the maximum jogging decEDGAD and average jogging dec8dGADA commands
determine the characteristics of the S-curve. To smooth the deceleration ramp, you mustsweria
command value that satisfies this equatighJOGAD< JOGADA< JOGAD The following conditions are
possible:

Deceleration Setting Profiling Condition

JOGADA> 1/2 JOGAD S-curve profile with a variable period of constant deceleration
but JOGADA< JOGAD

JOGADA= 1/2 JOGAD Pure S-curve (no period of constant deceleration—smoothest motion)

JOGADA= JOGAD Trapezoidal profile (but can be changed to S-curve by specifying a new JOGADAvalue <
JOGAD

JOGADA< 1/2 JOGAD When you issue the JOGcommand, the move will not be executed and an error message,

or JOGADA> JOGAD *INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

JOGADA= zero Upon entering the JOGADA@ommand, an error message, *INVALID DATA—FIELDn, will be
displayed.

S-curve profiling with JOGADAwill always match the JOGAAcommand value (identical S-curve accel and decel

JOGAA and no JOGADA  profiles). When you change JOGAD JOGADAwill no longer match changes in JOGAA
or JOGADever entered

NOTE

Once you enter a JOGADAvalue that is # zero or # JOGAD S-curve profiling is enabled
only for jogging move decelerations  (e.g., not for contouring decelerations, which
require the PADAcommand). All subsequent jogging moves for that axis must comply
with this equation: 1/2 JOGAD< JOGADA JOGAD

Increasing theOGADAvalue above the pure S-curve e GADA> 1/2JOGAD), the time required to
reach the target velocity and the target distance is decreased. However, ind@asgibgalso increases
jerk.

The calculation for determining S-curve average accel and decel move times is as follows:
(Aavg = average accel or decel value):
Velocity

or Time = 2 [ODistance
Aavg Aavg

NOTE: Scaling 6CLA affectsIOGADAhe same as it does fa®GAD

Time =

*** For a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chaptei6dObe
Series Programmer's Guide

Example:
JOGAD10,10,10,10 ; Sets the maximum jog deceleration of all four axes
JOGADA5,5,7.5,10 ; Sets the average jog deceleration of all four axes
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JOGVH Jog Velocity High

Type Jog Product Rev
Syntax <I><@><a>JOGVH<r><r>,<r>,<r> AT6N00 1.0
Units r =units/sec  (scalable  with SCLV) AT6Nn50 1.0
Range 0.00000 - 1,600,000 (depending on the scaling factor &PULSE) 610n 4.0
Default 10.0000 (2.0000 for 6270 only) 615n 1.0
Response JOGVH:  *JOGVH10.0000,10.0000,10.0000,10.0000 620n 1.0
1JOGVH: *1JOGVH10.0000 625n 1.0
See Also DJOG, JOG, JOGA, JOGAA, JOGAD, JOGADA,JOGVL, INFNC, PULSE, SCALE, g270 1.0
SCLV

The Jog Velocity HighJOGVH command specifies the velocity to be used upon receiving a jog input with
the jog velocity select input activOl).

The jog high velocity remains set until you change it with a subsequent jog high velocity command.
Velocities outside the valid range are flagged as an error, with a meéBeagelD DATA-FIELD x,
wherex is the field number. When an invalid velocity is entered the previous velocity value is retained.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8GALEY, the velocity value is entered in
motor revs/sec; this value is internally multiplied by the drive resolub®E$§ value to obtain
a velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEYJ), the entered velocity value is internally multiplied by the velocity scaling factor
(SCLV) to convert user units/sec to motor steps/sec.

Servos: If scaling is not enabledSCALE®, the velocity value is entered in encoder revs/sec, LDT
inches/sec, or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES value to obtain a velocity value in
steps/sec for the motion trajectory calculations. If scaling is enab&d €1, the entered
velocity value is internally multiplied by the velocity scaling fac®€I(\) to convert user
units/sec to encoder, LDT, or ANI steps/sec.

Example: Refer to the jog mode enable (JOG command example.

JOGVL Jog Velocity Low

Type Jog Product Rev
Syntax <I><@><a>JOGVL<r>,<r>,<r> <r> AT6Nn00 1.0
Units r =units/sec  (scalable  with SCLV) AT6N50 1.0
Range 0.00000 - 1,600,000 (depending onthe scaling factor &PULSE) 610n 4.0
Default 0.5000 615n 1.0
Response JOGVL:  *JOGVL.50000,.50000,.50000,.50000 620N 1.0
1JOGVL: *1JOGVL5.0000 625n 1.0
See Also DJOG, JOG, JOGA, JOGAA, JOGAD, JOGADA,JOGVH,INFNC, PULSE, SCALE, g270 1.0
SCLV

The Jog Velocity LowJOGVL) command specifies the velocity to be used upon receiving a jog input with
the jog velocity select input low, @FF. The velocity remains set until you change it with a subsequent
jog velocity low command. Velocities outside the valid range are flagged as an error, with a message
*INVALID DATA-FIELD x, wherex is the field number. When an invalid velocity is entered the previous
velocity value is retained.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8GALEY, the velocity value is entered in
motor revs/sec; this value is internally multiplied by the drive resolub®&E$§ value to obtain
a velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEJ)), the entered velocity value is internally multiplied by the velocity scaling factor
(SCLV) to convert user units/sec to motor steps/sec.
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Servos: If scaling is not enabledSCALE®, the velocity value is entered in encoder revs/sec, LDT
inches/sec, or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES value to obtain a velocity value in
steps/sec for the motion trajectory calculations. If scaling is enabzel €1), the entered
velocity value is internally multiplied by the velocity scaling fac®€i(\) to convert user
units/sec to encoder, LDT, or ANI steps/sec.

Example: Refer to the jog mode enable (JOG command example.

JOY Joystick Mode Enable
Type Joystick Product Rev
Syntax <I><@><a>JOY<b><b><b><b> AT6Nn00 1.0
Units na OEM-AT6n00 n/a
Range b = 0 (disable), 1 (enable), or X(dont change) AT6n50 1.0
Default 0 610n n/a
Response JOY: *JOY0000
1JOY:  *1JOY0 Z;gz 2’ o
See Also ANVO,ANVOEN,[ AS], COMEXC[ INO], JOYA, JOYAA, JOYAD, JOYADA, g25n 1.0
JOYAXH, JOYAXL, JOYCDB,JOYCTR, JOYEDB, JOYVH, JOYVL, JOYZ, TAS, 6270 1.0

TINO

This command enables joystick mode on the appropriate axes. Once joystick mode has been enabled, the
analog inputs can be used to produce motion on a specific axis. Motion will be directly proportional to the
voltage on the analog inputs, which is linearly related to the joystick positioning. All command processing
will stop (assumingcOMEXCuntil the joystick release input becomes active, or an immediate joystick
disable QOY@Z@@P command is issued. Enabling joystick mode for a specific axis places that axis in a
moving condition; no further motion commandx)(can be executed for that axis while in joystick mode,
unless the continuous command execution mode is enatldEXCL

There are several other inputs available on the joystick 25-pin "D" connector, in addition to the analog
channels. The connections are shown below, along with a description of the function for each input.

Pin # on the 25-pin Pin # on the 25-pin

Joystick Connector Function Joystick Connector Function
1 Analog Channel 1 15 Axes Select
2 Analog Channel 2 16 Velocity Select
3 Analog Channel 3 17 Joystick Release
4 Analog Channel 4 (AT6400 and AT6n50) 18 Joystick Trigger
8 Shield 19 Joystick Auxiliary

14 Ground 23 +5VDC (out)

The axes select input determines the axes that the joystick will control. The axes that correspond to the
input when it is active are determined by ilierAXHcommand. The axes that correspond to the input
when it is inactive are determined by tl@yAXLcommand.

The velocity select input determines the maximum velocity when the joystick is at full deflection. The
velocity that corresponds to the input when it is active is determined b@¥haicommand. The velocity
that corresponds to the input when it is inactive is determined Y& command.

The joystick release input disables joystick mode on all axes (same as I36YI@PIP. The joystick
release input requires a normally-closed switch that disables the joystick mode when the switch is opened.

The auxiliary input and the joystick trigger input can be used as additional inputs. U#eGhendINO
commands to read the level of these inputs.
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The valid voltage range for the analog inputs is 0 - 2.5 VDC, as applied between an analog input and
ground. For positive-direction motion, a 1.26 to 2.5 VDC signal is required. For negative-direction mation,
a 0 to 1.24 VDC signal is required. For best results, @ SiKgle-turn joystick potentiometer with a ©K

pull-up resistor is recommended; since most joysticks allow only 60° of travel (20% of the potentiometer's
range), adjust the potentiometer so that full deflection of the joystick moves the potentiometer @ram OK
1KQ. The 6000 Series product's internal analog input circuit is provided in the prddstdlfation

Guide

Example (refer also to the illustration below):
JOYAXH1,2,0,0 ; When axis select input is high (active), analog channel 1
; controls axis 1, analog channel 2 controls axis 2,
; and analog channels 3 & 4 do not control any axis
JOYAXLO0,0,1,2 ; When axis select input is low (inactive), analog channel 1
; controls axis 3, analog channel 2 controls axis 4,
; and analog channels 3 & 4 do not control any axis

@JOYAL00 ; Set joystick acceleration to 100 units/sec/sec on all axes
@JOYADOO0O ; Set joystick deceleration to 200 units/sec/sec on all axes
@JOYCDBO0.25 ; Set center deadband to +/-0.25V for all analog channels
@JOYEDBO.5 ; Set end deadband to 0.5V for all analog channels

; (limits usable voltage range to 0.5 - 2.0V)
@JOYCTR1.25,1.25 ; Set joystick center at 1.25 volts for all analog channels

@JOYVH10 ; Set velocity to 10 units/sec on all axes
; (applies when the joystick velocity select input is high)
JOYVL1,1,2,2 ; Set velocity to 1 unit/sec on axes 1 and 2,

; 2 unit/sec on axes 3 and 4

; (applies when the joystick velocity select input is low)
JOY1111 ; Enable joystick mode on all axes.

; Toggling the axis select input on the joystick connector

; will cause analog inputs 1 and 2 to control axes 1 and 2

; in one state, and axes 3 and 4 in the other.

Velocity
JOYEDB
——
JOYVHor JOYVL |
(positive direction) JOYCDB
LN
7 J T A » \Voltage
2.5V
JOYCTRorJOYZ
JOYVHor JOYWWL 1———
(negative direction) v JOVEDB
JOYA Joystick Acceleration
Type Joystick Product Rev
Syntax <I><@><a>JOYA<I><r>,<r>,<r> AT6Nn00 1.0
Units r = units/sec/sec OEM-AT6n00 nl/a
Range 0.07500 - 24,999,999 (depending on the scaling factor) AT6N50 1.0
Default 10.0000 610n n/a
Response JOYA: *JOYA10.0000,10.0000,10.0000,10.0000 615n n/a
1JOYA: *1JOYA10.0000 620N 10
See Also JOY, JOYAA, JOYAD, JOYADA, JOYAXH, JOYAXL, JOYCDB,JOYCTR,JOYEDB, g25n 1.0
JOYVH, JOYVL, JOYZ, SCALE, SCLA 6270 1.0

The Joystick AccelerationlQYA command specifies the acceleration to be used during joystick mode.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8@ALEY, the acceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resolldRBY value to
obtain an acceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to motor steps/sec/sec.
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Servos: If scaling is not enabledSCALE®, the acceleration value is entered in encoder or resolver
revs/sec/set. DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluti&RES value or the LDT resolution.DTRES
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEY), the entered acceleration value is internally multiplied by the
acceleration scaling facto8CLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The joystick acceleration remains set until you change it with a subsequent joystick acceleration command.
Accelerations outside the valid range are flagged as an error, with a magssadeD DATA-FIELD x,

where x is the field number. When an invalid acceleration is entered the previous acceleration value is
retained.

If the joystick decelerationlOYAD command has not been entered, the joystick acceleraGom)(
command will also set the joystick deceleration rate. Once the joystick decelesatvi) command has
been entered, the joystick acceleratid@Y(d command no longer affects joystick deceleration.

Example: Refer to the joystick mode enable (JOY) command example.

JOYAA Joystick Average Acceleration
Type Motion (S-Curve) Product Rev
Syntax <I><@><a>JOYAA<I>,<r><r>,<r> AT6n00 n/a
Units I = units/sec/sec AT6n50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (trapezoidal profiling is default, where JOYAAtracks JOYA) 615n n/a
Response JOYAA: *JOYAA10.0000,10.0000,10.0000,10.0000 620n n/a
1JOYAA: *1JOYAA10.0000 625n 10
See Also AA, AD, JOY, JOYA, JOYAD, JOYADA, SCALE, SCLA 6270 1.0

The Joystick Average AcceleratiolQYAA command allows you to specify the average acceleration for
an S-curve joystick profile. S-curve profiling provides smoother motion control by reducing the rate of
change in acceleration and deceleration; this accel/decel rate of change is kjekn as

Trapezoidal S-Curve
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The values for the maximum joystick acc#yA) and average joystick accaldYAA commands
determine the characteristics of the S-curve. To smooth the acceleration ramp, you mustafker a
command value that satisfies this equatighJOYA< JOYAA< JOYA The following conditions are
possible:
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Acceleration Setting Profiling Condition

JOYAA> 1/2 JOYA S-curve profile with a variable period of constant acceleration
but JOYAA< JOYA

JOYAA=1/2 JOYA Pure S-curve (no period of constant acceleration—smoothest motion)

JOYAA= JOYA Trapezoidal profile (but can be changed to an S-curve by specifying a new JOYAAvalue <
JOYA

JOYAA< 1/2 JOYA When you issue the JOY command, the move will not be executed and an error message,

or JOYAA> JOYA *INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

JOYAA= zero S-curve profiling is disabled. Trapezoidal profiling is enabled. JOYAAtracks JOYA & JOYADA

tracks JOYAD (Track means the command's value will match the other command's value and
will continue to match whatever the other command's value is set to.)

No JOYAAvalue ever Profile will default to trapezoidal. JOYAAtracks JOYA
entered

While programming S-curves, if you never change the maximum or average joystick decelaeatiam (
or JOYADA commandsJOYADAwill track JOYAA However, once you change@YAD JOYADAwiIll no
longer track changes OYAA

| NOTE |

Once you enter a JOYAAvalue that is # zero or # JOYA S-curve profiling is enabled
only for joystick moves  (e.g., not for contouring, which requires the PADAand/or PAA
commands). All subsequent joystick moves for that axis must comply with this equation:
1/2 JOYA< JOYAA< JOYA

Increasing thé\A value above the pure S-curve leviYAA> 1/2JOYA), the time required to reach the
target velocity and the target distance is decreased. However, incré@siwalso increases jerk.

The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):

Time = Yelocity Time = |20Distance
Aavg Aavg

NOTE: Accelerating Scaling3CLA affectsIOYAAthe same as it does faDYA

*** For a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6d0be
Series Programmer's Guide

Example:
JOYA10,10,10,10 ; Set the maximum joystick acceleration of all four axes
JOYAA5,5,7.5,10 ; Set the average joystick acceleration of all four axes
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JOYAD Joystick Deceleration

Type Joystick Product Rev
Syntax <I><@><a>JOYAD<r>,<r><r><r> AT6N00 1.0
Units r = units/sec/sec OEM-AT6n00 n/a
Range 0.07500 - 24,999,999 (depending on the scaling factor) AT6n50 1.0
Default 10.0000 (JOYADtracks JOYA) 610n n/a
Response JOYAD: *JOYAD10.0000,10.0000,10.0000,10.0000 615n n/a

1JOYAD: *1JOYAD10.0000 620n 1.0
See Also JOY, JOYA, JOYAA, JOYADA, JOYAXH, JOYAXL, JOYCDB,JOYCTR, JOYEDB, 625n 1.0

JOYVH, JOYVL, JOYZ, SCALE, SCLA 6270 1.0

The Joystick Deceleratiod@®YAD command specifies the deceleration to be used during the joystick
mode.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8G@ALEY, the deceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resolldREY value to
obtain an deceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to motor steps/sec/sec.

Servos:  If scaling is not enabledSCALEQ, the deceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRES
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The joystick deceleration remains set until you change it with a subsequent joystick deceleration command.
Decelerations outside the valid range are flagged as an error, with a méldsagéd DATA-FIELD x,

where x is the field number. When an invalid deceleration is entered the previous deceleration value is
retained.

If the joystick deceleratiordOYAD command has not been entered, the joystick acceleratomy(
command will also set the joystick deceleration rate. Once the joystick decelesatith)(command has
been entered, the joystick acceleratisddYA command no longer affects joystick deceleratiodONAD
is set to zeroJOYAD, then the joystick deceleration will once again track whateveldké command is
set to.

Example: Refer to the joystick mode enable (JOY) command example.

JOYADA Joystick Average Deceleration

Type Motion (S-Curve) Product Rev
Syntax <I><@><a>JOYADA<r><r> AT6n00 n/a
Units r = units/sec/sec AT6N50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (JOYADAtracks JOYAA) 615n n/a
Response JOYADA: *JOYADA10.0000,10.0000 620n n/a

1JOYADA: *1JOYADA10.0000 625n 1.0
See Also A, AD, JOY, JOYA, JOYAA, JOYAD, SCALE, SCLA 6270 1.0

The Joystick Average Deceleratioltoff ADA command allows you to specify the average deceleration for
an S-curve joystick profile. S-curve profiling provides smoother motion control by reducing the rate of
change in acceleration and deceleration; this accel/decel rate of change is kjekn as
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The values for the maximum joystick dec#YAD and average joystick decaldYADA commands
determine the characteristics of the S-curve. To smooth the deceleration ramp, you mustafiera
command value that satisfies this equatighJOYAD< JOYADA< JOYAD The following conditions are
possible:

Deceleration Setting Profiling Condition

JOYADA> 1/2 JOYAD S-curve profile with a variable period of constant deceleration

but JOYADA< JOYAD

JOYADA= 1/2 JOYAD Pure S-curve (no period of constant deceleration—smoothest motion)

JOYADA= JOYAD Trapezoidal profile (but can be changed to S-curve by specifying a new JOYADAvalue <
JOYAD

JOYADA< 1/2 JOYAD When you issue the JOY command, the move will not be executed and an error message,

or JOYADA> JOYAD *INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

JOYADA= zero Upon entering the JOYADAZommand, an error message, *INVALID DATA—FIELDn, will be
displayed.

S-curve profiling with JOYADAwill always match the JOYAAcommand value (identical S-curve accel and decel

JOYAA and no JOYADA  profiles). When you change JOYAD JOYADAwiIll no longer match changes in JOYAA
or JOYADever entered

NOTE

Once you enter a JOYADAvalue that is # zero or Z JOYAD S-curve profiling is enabled
only for joystick move decelerations  (e.g., not for contouring decelerations, which
require the PADAcommand). All subsequent joystick moves for that axis must comply
with this equation: 1/2 JOYAD< JOYADA< JOYAD

Increasing theOYADAvalue above the pure S-curve lev®#YADA> 1/2JOYAD, the time required to
reach the target velocity and the target distance is decreased. However, ind@#sibgalso increases
jerk.

The calculation for determining S-curve average accel and decel move times is as follows:
(Aavg = average accel or decel value):

Velocity . |2 0ODistance
———2 or Time= [————
Aavg Aavg

Acceleration ScalinggCLA) affectsJOYADAthe same as it does faDYAD

Time =

*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6dQbe
Series Programmer's Guide

Example:
JOYAD10,10,10,10 ; Sets the maximum joystick deceleration of all four axes
JOYADA5,5,7.5,10 ; Sets the average joystick deceleration of all four axes
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JOYAXH Joystick Analog Channel High

Type Joystick Product Rev
Syntax <I><@><a>JOYAXH<i> <> <i><i> AT6Nn00 1.0
Units i =analog channel # OEM-AT6n00 n/a
Range 0- 4 (AT6n00 &AT6N50); 0- 3 (620n, 625n &6270) AT6n50 1.0
Default 12,34 (AT6n00 &AT6450); 1,2 (AT6250, 620n, 625n &6270) 610n n/a
Response JOYAXH: *JOYAXH1,2,3,4 615n n/a

1JOYAXH: *1JOYAXH1 620n 1.0
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXL, JOYCDB, 625n 1.0

JOYCTR, JOYEDB, JOYVH, JOYVL, JOYZ 6270 1.0

The Joystick Analog Channel HighdYAXH command specifies the analog channel that will control each
axis during joystick mode, while the joystick axes select input is high (sinking current) and the
corresponding axis is in joystick mode. A single analog input channel can control more than one axis (e.g.,
JOYAXH1,1,8,8 ). The value entered in the command field is an analog channel number. If zero is
specified, no analog channel will control the corresponding axis when the axes select input is high.

Example: Refer to the joystick mode enable (JOY) command example.

JOYAXL Joystick Analog Channel Low
Type Joystick Product Rev
Syntax <I><@><a>JOYAXL<i><i><i><i> AT6n00 1.0
Units i =analog channel # OEM-AT6n00 nl/a
Range 0- 4 (AT6n00 & AT6Nn50); O - 3 (620n, 625n &6270) AT6150 1.0
Default 1,234 (AT6n00 &AT6450); 1,2 (AT6250, 620n, 625n &6270) 610n nla
Response JOYAXL: *JOYAXL1,2,3,4 615n n/a
1JOYAXL: *1JOYAXL1 620n 10
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXH, JOYCDB, 625n 1.0
JOYCTR,JOYEDB, JOYVH, JOYVL, JOYZ 6270 1.0

The Joystick Analog Channel Low@YAXL) command specifies the analog channel that will control each
axis during joystick mode, while the joystick axes select input is low (not sinking current) and the
corresponding axis is in joystick mode. A single analog input channel can control more than one axis (e.g.,
JOYAXL1,1,8,0 ). If zero is specified, no analog channel will control the corresponding axis when the

axes select input is low.

Example: Refer to the joystick mode enable (JOY) command example.

JOYCDB Joystick Center Deadband

Type Joystick Product Rev
Syntax <I><@><a>JOYCDB<r>,<r>,<r>,<r> AT6N00 1.0
Units r =volts OEM-AT6n00 n/a
Range 0.00 - 1.24 AT6N50 1.0
Default 0.1000 610n n/a
Response JOYCDB: *JOYCDB0.1000,0.1000,0.10000,0.1000 615n n/a

1JOYCDB: *1JOYCDBO0.1000 620n 1.0
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXH, JOYAXL, 625n 1.0

JOYCTR, JOYEDB, JOYVH, JOYVL, JOYZ 6270 1.0

The Joystick Center Deadbard¥y CDB command sets the range of voltage about the joystick center
(JoYCTR which will command no motion. Each analog channel can ha@abDBvalue between 0.00V
and 1.24V, with the resolution being 2 decimal plab&3TE: The data fields represent the analog
channels, not the axes.

Example: Refer to the joystick mode enable (JOY) command example.
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JOYCTR Joystick Center

Type Joystick Product Rev
Syntax <I><@><a>JOYCDB<r><r>,<r>,<r> AT6N00 1.0
Units r =volts OEM-AT6n00 n/a
Range 0.15 - 2.40 AT6N50 1.0
Default 1.2500 610n n/a
Response JOYCTR: *JOYCTR1.2500,1.2500,1.2500,1.2500 615n n/a

1JOYCTR: *1JOYCTR1.25 620n 1.0
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXH, JOYAXL, 625n 1.0

JOYCDB,JOYEDB, JOYVH, JOYVL, JOYZ 6270 1.0

The Joystick CentedQYCTR command defines the voltage level for the analog input that commands no
motion for the analog input. The fields> after theJOYCTRcommand correspond to analog inputs. The
resolution of theJOYCTRcommand is 2 decimal plac@OTE: The data fields represent the analog
channels, not the axes.

Example: Refer to the joystick mode enable (JOY) command example.

JOYEDB Joystick End Deadband

Type Joystick Product Rev
Syntax <I><@><a>JOYEDB<r>,<r><r>,<r> AT6N00 1.0
Units r =volts OEM-AT6n00 n/a
Range 0.00 - 1.24 AT6N50 1.0
Default 0.1000 610n n/a
Response JOYEDB: *JOYCEB0.1000,0.1000,0.10000,0.1000 615n n/a

1JOYEDB: *1JOYEDBO0.1000 620n 1.0
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXH, JOYAXL, 625n 1.0

JOYCDB,JOYCTR, JOYVH, JOYVL, JOYZ 6270 1.0

The Joystick End DeadbanatdYEDB command defines the voltage that is used to determine the full
voltage range of the analog inputs. By specifying an end deadband, you are effectively decreasing the
voltage range over which the analog input will function.

This command is useful if your joystick does not reach either limit of the voltage range (0.00V to 2.50V).
This statement reduces the range to fit the voltage range for that joystick. The resolutiatoyEhB
command is 2 decimal plac@¢OTE: The data fields represent the analog channels, not the axes.

Example: Refer to the joystick mode enable (JOY) command example.

JOYVH Joystick Velocity High
Type Joystick Product Rev
Syntax <I><@><a>JOYVH<r>,<r>,<r>,<r> AT6n00 1.0
Units r = units/sec OEM-AT6n00 n/a
Range 0.00020 - 1,600,000 (depending on the scaling factor &PULSE) AT6N50 1.0
Default 0.5000 610n n/a
Response JOYVH: *JOYVHO0.5000,0.5000,0.5000,0.5000 615n n/a
1JOYVH: *1JOYVH0.5000 620N 1.0
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXH, JOYAXL, 625n 1.0
JOYCDB,JOYCTR, JOYEDB, JOYVL, JOYZ, PULSE. SCALE, SCLV 6270 1.0

The Joystick Velocity HighJdOYVH command specifies the maximum velocity that can be obtained at full
deflection during joystick mode, with the joystick velocity select input high (sinking curN@TE: The
data fields €r>,<r>,<r>,<r> ) represent the axesot the analog channels

The joystick velocity must be entered prior to entering joystick mad#) ( The joystick velocity high
remains set until you change it with a subsequenvHcommand. Velocities outside the valid range are
flagged as an error, with a messag@&/ALID DATA-FIELD x, wherex is the field number. When an
invalid velocity is entered the previous velocity value is retained.
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Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8GALEY, the velocity value is entered in
motor revs/sec; this value is internally multiplied by the drive resolub®E$§ value to obtain
a velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEYJ), the entered velocity value is internally multiplied by the velocity scaling factor
(SCLV) to convert user units/sec to motor steps/sec.

Servos: If scaling is not enabledSCALE®, the velocity value is entered in encoder revs/sec, LDT
inches/sec, or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES value to obtain a velocity value in
steps/sec for the motion trajectory calculations. If scaling is enabzel €1), the entered
velocity value is internally multiplied by the velocity scaling fac®€i(\) to convert user
units/sec to encoder, LDT, or ANI steps/sec.

Example: Refer to the joystick mode enable (JOY) command example.

JOYVL Joystick Velocity Low
Type Joystick Product Rev
Syntax <I><@><a>JOYVL<r><r>,<r><r> AT6n00 1.0
Units r = units/sec OEM-AT6n00 n/a
Range 0.00020 - 1,600,000 (depending on the scaling factor &PULSE AT6N50 1.0
Default 0.2000 610n nla
Response JOYVL:  *JOYVL0.2000,0.2000,0.2000,0.2000 615n nla
1JOYVL: *1JOYVL0.2000 620N 1.0
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXH, JOYAXL, 625n 1.0
JOYCDB,JOYCTR, JOYEDB, JOYVH, JOYZ, PULSE, SCALE, SCLV 6270 1.0

The Joystick Velocity LowJOYVL) command specifies the maximum velocity that can be obtained at full
deflection during joystick mode, with the joystick velocity select input low (not sinking curkeDi)E:
The data fields<r>,<r>,<r>,<r> ) represent the axesot the analog channels

The joystick velocity must be entered prior to entering joystick mad#) ( The joystick velocity low
remains set until you change it with a subsequenvL command. Velocities outside the valid range are
flagged as an error, with a messag@&/ALID DATA-FIELD x, wherex is the field number. When an
invalid velocity is entered the previous velocity value is retained.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8GALEY, the velocity value is entered in
motor revs/sec; this value is internally multiplied by the drive resolub®E$§ value to obtain
a velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEYJ), the entered velocity value is internally multiplied by the velocity scaling factor
(SCLV) to convert user units/sec to motor steps/sec.

Servos: If scaling is not enabledSCALE®, the velocity value is entered in encoder revs/sec, LDT
inches/sec, or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES value to obtain a velocity value in
steps/sec for the motion trajectory calculations. If scaling is enabzel £1), the entered
velocity value is internally multiplied by the velocity scaling fac®€i(\) to convert user
units/sec to encoder, LDT, or ANI steps/sec.

Example: Refer to the joystick mode enable (JOY) command example.
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JOYZ Joystick Zero

Type Joystick Product Rev
Syntax <I><@>JOYZ<b><b><b><b> AT6n00 1.0
Units n/a OEM-AT6n00 nl/a
Range b=0(dont zero), 1(zero), or X(don't change) AT6N50 1.0
Default n/a 610n n/a
Response n/a 615n n/a
See Also JOY, JOYA, JOYAA, JOYAD, JOYADA, JOYAXH, JOYAXL, JOYCDB, 620n 1.0
JOYCTR, JOYEDB, JOYVH, JOYVL 625n 1.0

6270 1.0

The Joystick ZeroJOY2) command defines the current analog input voltage on the enabled axes as center.
If the commandOYz11g@was issued, the current voltage on analog channels 1 and 2 would be read in
and considered the joystick center, where no motion will occur. This command will automatically
determine center voltages, thus eliminating the need faxaieTRcommand.

NOTE: The data fieldshbbb) represent the corresponding analog channetsthe axes

Example:
JOYAXH4,2,2,3 ; Set the analog input channel each axis is to use when the

; joystick axis select input is high (axis 1 uses analog

; channel 4, axes 2 & 3 use analog channel 2, and axis 4 uses

; analog channel 3)
@JOYAXL1 ; All axes use analog input channel 1 when the joystick

; axis select input is low
JOYA100,100 ; Set joystick acceleration to 100 units/sec/sec onaxes1l&?2
JOYAD200,200 ; Set joystick deceleration to 200 units/sec/sec on axes 1 & 2
JOYCDB@.25,0.25 ; Set center deadband to + 0.25 volts on axes 1 & 2
JOYEDB®@.5,0.5 ; Set end deadband to 0.5 volts on axes 1 & 2 (allows for a

; voltage of 0.5 to 2.0 volts for the analog input)
JOYZ1100 ; Automatically set the center voltage for analog chnls 1 & 2
JOYVH10,10 ; Set velocity to 10 on axes 1 & 2 when the joystick

; velocity select input is high
JOYvL1,1 ; Set velocity to 1 on axes 1 & 2 when the joystick

; velocity select input is low
JOY1100 ; Enable joystick mode on axes 1 & 2
JUMP Jump to a Program or Label (and do not return)
Type Program or Subroutine  Definition or Program Flow Control Product Rev
Syntax <I>JUMP<t> AT6Nn00 2.2
Units t =text (name of program/label) AT6N50 1.0
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 21
See Also $, DEF, DEL, END, GOSUB, GOTO, IF, L, LN, NIF, NWHILE, REPEAT, 625n 11

RUN, UNTIL, WHILE 6270 1.0

The JuMPcommand branches to the corresponding program name or label when executed. A program or
label name consists of 6 or fewer alpha-numeric characters.

All nestedIF s, WHILEs, andREPEAT, loops, and subroutines are cleared; thus, the program or label that
the JUMPInitiates will not return control to the line after td®@MP when the program completes operation.
Instead, the program will end.

If an invalid program or label name is entered,xtiglPwill be ignored, and processing will continue with
the line after theuUMP

Example

; * In this example, the program place is executed and calls the pick *

; * subroutine. The pick subroutine then initiates motion on axes 1 & 2 *

; * (G0O1100) and jumps to the program called load to initiate motion on *

; * axis 3 (GO001). Then, because the JUMP command cleared the pick  *
; * subroutine, program execution is terminated instead of returning to *

; * the place program. *

* * * * * *
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DEF pick ; Begin definition of subroutine named pick

G0O1100 ; Initiate motion on axes 1 and 2

JUMP load ; Jump to the program named load

END ; End subroutine definition

DEF load ; Begin definition of program named load

GO001 ; Initiate motion on axis 3

END ; End program definition

DEF place ; Begin definition of subroutine named place

GOSUB pick ; Gosub to subroutine named pick

G0O1000 ; Initiate motion on axis 1

END : End subroutine definition

RUN place ; Execute program named place

K Kill Motion

Type Motion Product Rev
Syntax <I><@>K<b><b><b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b =0 (dont Kkill), 1 (kill), or X(don't change) 610n 4.0
Default n/a 615n 1.0
Response IK No response, instead motion is kiled on all axes 620n 1.0
See Also COMEXK, DRFLVL, FOLK, GO, <CTRL>K, KDRIVE, LHAD, LHADA, S, TAS 625n 1.0

6270 1.0

The Kill Motion (K) command instructs the motor to instantaneously stop motion on the specified axes. If
the Kill (K) command is used without any argumentsi(!K ), motion will be stopped on all axes, and
program execution will be terminated. When the Kl ¢ommand is used with ones in the command

fields (e.g.K@119g, motion will be stopped on the axes specified with ohgsad program execution

will continue with the next command. The Kill command will be used most frequently with the immediate
command delimiter in front of the commanH ). By using the immediate KillK ) command, motion will

be stopped at the time the command is received.

STEPPER SYSTEMS

This command should be used with caution. Since motion is stopped instantaneously,
without a controlled deceleration ramp, high inertial loads may cause a drive to fault. A
drive fault condition will allow the load to free wheel, possibly damaging equipment.
Compumotor recommends using a brake on your motor drive system to brake the load
in the event of a drive fault.

Servos: Motion is stopped at the rate set with théaDAandLHADcommands. If you want the drive to be
disabled upon executingkeor 'K command, enable thaisable Dive on Killmode with the
KDRIVE command. CAUTION : In theKDRIVE mode, & or K command immediately shuts
down the drive, allowing the load tree wheeto a stop.)

Example:

A2,2,25000,25000 ; Set acceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1,2,3and 4

AD2,2,25000,25000 ; Set deceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1,2,3and 4

v1,1,1,2 ; Set velocity to 1, 1, 1, and 2 units/sec for axes 1, 2, 3
; and 4, respectively
@D10 : Set distance on all axes to 10 units
@GO01 ; Initiate motion on all axes -- motion begins.
; After a short period the Kill command is sent.
1K ; Kill motion on all axes (steppers stop instantaneously,

; servos stop at the LHADA/LHAD decel)

160 6000 Series Software Reference



<CTRL>K Kill Motion

Type Motion Product Rev
Syntax <CTRL>K AT6Nn00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response <CTRL>K: Noresponse, instead motion is killed onall axes 620n 1.0
See Also GO, K, KDRIVE, LHAD, LHADA, S 625n 1.0

6270 1.0

The Kill Motion (<ctrl>K ) command instructs the controller to instantaneously stop motion on all axes,
and terminate program execution. In essencesdiieK command is an immediate kilk() command.

| STEPPER SYSTEMS |

This command should be used with caution. Since motion is stopped instantaneously,
without a controlled deceleration ramp, high inertial loads may cause a drive to fault. A
drive fault condition will allow the load to free wheel, possibly damaging equipment.
Compumotor recommends using a brake on your motor drive system to brake the load
in the event of a drive fault.

Servos: Motion is stopped at the rate set with thaDAandLHADcommands. If th®isable Dive on Kill
mode is enabled with tt€DRIVE command, &ctrl>Kk  command immediately shuts down the
drive, allowing the load téree wheeto a stop.

Example:

A2,2,25000,25000 ; Sets acceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1,2,3and 4

AD2,2,25000,25000 ; Sets deceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1,2,3and 4

v1,1,1,2 ; Sets velocity to 1, 1, 1, and 2 units/sec for axes 1, 2, 3
; & 4, respectively
@D10 : Set distance on all axes to 10 units
@GO01 ; Initiate motion on all axes -- motion begins.
; After a short period the Kill command is sent.
<CTRL>K ; Kill motion on all axes (steppers stop instantaneously,

; servos stop at the LHADA/LHAD deceleration)

KDRIVE Disable Drive on Kill

Type Controller Configuration Product Rev
Syntax <I><@><a>KDRIVE<b><b<b><b> AT6n00 n/a
Units b = enable bit AT6n50 1.0
Range 0 (disable), 1 (enable), or X(dont change) 610n n/a
Default 0 615n 1.0
Response KDRIVE: *KDRIVE00O0O

1KDRIVE: *KDRIVEO ggg: rl‘/g
See Also DRIVE, INFNC, K, <ctrl>K 6270 1.0

If you enable the Disable Drive on Kill functiok@RIVE1), then when a kill command (K , or
<ctrl>K ) is processed or a kill inputNFENCI-C ) is activated, the drive will be disabled immediately; this
cuts all control to the motor and allows the load to freewheel to a stop.

When the drive is disabled (shutdown/de-energized3titeo relay output is disconnected frarom,
and thesHTNC relay output is connected tM. To re-enable the drive, issue theIVE11 command.

If you leave theKDRIVE command in its default stat@ (disabled), the kill function behaves in its normal
manner, leaving the drive enabled.

Example:
KDRIVE11l ; Set axes 1 & 2 to de-energize the drive during a kill
K ; Kill is performed and drives are de-energized
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L Loop

Type Loops or Program Flow Control Product Rev
Syntax <I>L<i> AT6n00 1.0
Units i =number of times to loop AT6N50 1.0
Range 0 - 999,999,999 610n 4.0
Default 0 615n 1.0
Response L: No response, instead this does the samething as LO 620N 1.0
See Also LN, LX, PLN, PLOOP 625n 1.0

6270 1.0

When you combine the Loop)(command with the end of loopN) command, all of the commands
betweerL andLN will be repeated the number of times indicated by ri>If = &, or if no argument is
specified, all the commands betwaeandLN will be repeated indefinitely. The loop can be stopped by
issuing a Terminate LoopLK ) command, an immediate Kill) command, or an immediate Halt
("HALT) command.

The loop can be paused by issuing an immediate P@Sspqommand or a Stopg) command with
COMEX®nabled. The loop can then be resumed with the immediate Con@nuws(hmand. You may
nest loops up to 16 levels deep.

NOTE: Be careful about performing@Thetween thé andLN commands. Branching to a different
location within the same program will cause the next loop encountered to be nested within the
previous loop, unless amM command has already been encountered.

Example:

L5 ; Repeat the commands between L and LN five times

GO1110 ; Start motion on axes 1, 2, and 3, axis 4 will remain motionless

LN ; End loop

[ LDT ] Position of LDT

Type Assignment or Comparison Product Rev

Syntax See below AT6Nn00 n/a

Units See below AT6Nn50 n/a

Range See below 610n n/a

Default n/a 615n n/a

Response n/a 620n n/a

See Also [ AS], CMDDIR, ERROR,[ FB], LDTPOL, PSET, SCALE, SCLD, SFB, TAS, 625n n/a
TER, TFB 6270 1.0

Use theLDT command to assign the current value of the specified LDT to a variable or to make a
comparison.

If scaling is not enabledSCALE, the value will represent actual LDT counts. If scaling is enabled
(SCALEYJ), the value will be scaled by the distance scaling fastoL.i.

If you issue @SETcommand, the LDT position value will be offset by BE&®ETcommand value.

Syntax: VARn=aLDTwheren is the variable number, anads the axis number, ¢DT] can be used in
an expression such B%1LDT<6) . An axis specifier must precede BT command, or it will
default to axis 1 (e.g¥AR1=1LDT, IF(1LDT<2g , etc.).

An LDT position read error can be caused by a bad LDT connection, an LDT failurel, T @RD
command value being too small. If this error occurs, axis status bit #27 (reported Witis tnredAS
commands) will be set. In addition, ERRORbit #15 is enabledERROR.15-1), error status bit #15
(reported with th@ERandER commands) will also be set.

Example:

VAR6=2LDT ; Assign position of LDT #2 to variable #6

IF(1LDT<500) ; If position of LDT #1 is less than 500, do IF commands
VAR4=1FB+1000 ; Set variable #4 equal to current position of LDT #1 plus 1,000
NIF ; End of IF statement

162 6000 Series Software Reference



LDTGRD LDT Gradient

Type LDT Configuration Product Rev
Syntax <I><@><a>LDTGRD<r><r> AT6Nn00 n/a
Units r = gradient in ps/inch AT6N50 n/a
Range r =3.0000 - 20.0000 610n n/a
Default 9.0000 615n n/a
Response LDTGRD *LDTGRD9.0000,9.0000 620n n/a

1LDTGRD *1LDTGRD9.0000 625n n/a
See Also DRIVE, [ LDT], LDTRES, LDTUPD, SCLA, SCLD, SCLV, TLDT 6270 1.0

Use theLDTGRDcommand to set the linear displacement transducer (LDT) gradient to calibrate the LDT
feedback. Thgradientis a measure of how quickly the LDT can respond to feedback requests. It is unique
to each LDT and should be printed on the unit. The gradient is used to correct for positional differences
created by different LDTs; this allows programs to be easily transported between 6270s or used with a new
LDT.

The LDTGRDvalue may be changed only if the drive/value is disabled witb®teE command.
The LDTGRDsetting is saved in non-volatile memory.

If the manufacturer of your LDT expresses the gradient in units othep#ffiach, convert the units to
ps/inch so that you can enter an accurate gradient wittD(R@eRDcommand.

The 9.00Qus/inch gradient provides a scale of 432 steps per inch. If the LDT gradient is other than 9
us/inch it will be scaled internally to provide uniformity.

The LDT's position can be monitored with theDT and[ LDT] commands.

Example :
LDTGRD9.0990,9.037 ; Set gradients LDTs on axes 1 and 2

LDTPOL LDT Polarity

Type LDT; Controller Configuration Product Rev
Syntax <I><@><a>LDTPOL<b><b> AT6n00 n/a
Units b = polarity bit AT6n50 n/a
Range 0 (normal polarity), 1 (reverse polarity) or X(don't change) 610n n/a
Default 0 615n n/a
Response LDTPOL  *LDTPOLOO

1AINPOL  *1LDTPOLO g;gz 2;:
See Also CMDDIR,[ FB], FOLMAS,[ LDT], [ PCL], [ PE], 6270 3.0

PSET, SFB, TFB, TLDT, TPCL, TPER

Servo stability requires a direct correlation between the commanded direction and the direction of the LDT
counts (i.e., a positive commanded direction from the controller must result in positive counts from the
LDT).

If the LDT input is counting in the wrong direction, you may reverse the polarity witlDiheoL

command (see programming example below). This allows you to reverse the counting direction without
having to change the actual mounting of the LDT device. For example, if the LDT on axis 2 counted in the
wrong direction, you could issue thBTPOLx1 command to correct the polarity.

Immediately after issuing theDTPOLcommand, the sign of the LDT counts (including all LDT position
registers) is reversed. The polarity is immediately changed whether or not LDT feedback is currently
selected with th& FB command.

| NOTE

Changing the feedback polarity effectively invalidates any existing offset position
(PSET) setting; therefore, you will have to re-establish the PSET position.
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TheLDTPOLcommand is automatically saved in non-volatile RAM (stand-alone products only).

If you wish to reverse the commanded direction of motion, first make sure there is a direct correlation
between commanded direction and LDT direction, then issue the appraopsiad/Rcommand to reverse
both the commanded direction and the LDT direction @bD/Rcommand description for full details).

Example:
SFB1,3 : Select encoder feedback for axis 1 and LDT feedback for axis 2
2TLDT ; Example response is *2TLDT+1.294
; (response indicates LDT #2 is at position +1.294)
LDTPOLx1 ; Reverse LDT polarity on axis 2
2TLDT ; Example response is *2TLDT-1.294

; (response indicates LDT #2 is at position -1.294)

LDTRES LDT Resolution

Type LDT Configuration Product Rev
Syntax <I><@><a>LDTRES<i><i> AT6N00 n/a
Units i =counts per inch AT6N50 n/a
Range i =200 - 65535 610n n/a
Default 432 615n n/a
Response LDTRES *LDTRES432,432 620n n/a

1LDTRES *1LDTRES432 625n nla
See Also Ll_éARS] [ ER], ERROR,ERES, LDTGRD,LDTUPD, SCALE, SCLD, SCLV, TAS, 6270 1.0

Use theLDTREScommand to establish the LDT counts-per-inch resolution for programming the 6270. The
6270 counter frequency of 48 MHz provides a resolution of 432 counts/inch (assuming an LDT gradient of
9 ps/inch).

You can use th8CLA SCLD andSCLVcommands to convert distance units from LDT counts to other,
more convenient, units. To program in inches, use a scale factor of 432 (see example below). To program
in millimeters use a scale factor of 17.

If recirculation is used, multiply 432 by the number of recirculationse@rculationis a single request

for position information from the LDT. Multiple recirculations provide greater resolution—but reduced
accuracy— by increasing the length of the feedback pulse. The number of recirculations is determined by
the LDT and not the 6270. LDTs must be ordered from the manufacturer or be configured by the user for
multiple recirculations.) For example, if you are using LDTs with 4 recirculations and you want to program
in inches, you should set the resolution of each LDT to 172832 = 1728) with theDTRES1728,1728
command.

If using recirculation, the time required to obtain a position reading is increased. If the LDT response time
is too long, the 6270 will report a read error. If a read error occurs, axis status bit #27 (reported with the
TAS andAS commands) will be set. In addition HRRORit #15 is enabledERROR.15-1), error status bit

#15 (reported with theERandER commands) will also be set. For more information, refer tath&PD
command.

Example

LDTRES864,864 ; Configure axes 1 & 2 for 2 recirculations
SCLA864,864 ; Program acceleration values in inches/sec/sec
SCLV864,864 ; Program velocity values in inches/sec
SCLD864,864 ; Program distance values in inches

SCALE1 ; Enable scaling

D5 : Set move distance to 5 inches

GO11 ; Initiate motion on axes 1 and 2
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LDTUPD LDT Position Update Rate

Type LDT Configuration Product Rev
Syntax <I><@><a>LDTUPD<i><i> AT6n00 n/a
Units i =multiples  of the system update rate AT6n50 n/a
Range i =1- 1000 610n n/a
Default 1 615n n/a
Response LDTUPD *LDTUPD1,1

1LDTUPD *1LDTUPD1 g;gz 2;2
See Also [ AS], [ ER], ERROR,INDAX, LDTRES, LDTGRD,SSFR, 6270 1.0

TAS, TER

TheLDTUPDcommand value is multiplied by tisgstem update rate establish the LDT position sample
rate. The system update rate is determined by the c@$ERandINDAX command settings (see table in
SSFRcommand description).

As theLDTUPDvalue is increased (update rate is decreased), the quality of the dynamic response degrades.
However, if the update rate is too fast, the LDT will not have enough time to read the position and LDT
read errors will occur. If a read error occurs, axis status bit #27 (reported withaadAS commands)

will be set. In addition, IERRORIt #15 is enabledERROR.15-1), error status bit #15 (reported with the
TERandER commands) will also be set.

To determine the minimum allowall®TUPDupdate rate, use this formula:

((max. length of travel in inches OLDT gradient) Onumber of recirculations) + 140us < LDTUPDvalue Osystem update rate

Example:

LDTLII)PD6,6 ; Sample the LDT position once every 6 system update periods

LH Hard Limit Enable

Type Limit (End-of-Travel) Product Rev

Syntax <I><@><a>LH<i><i> <i>,<i> AT6n00 1.0

Units n/a AT6n50 1.0

Range i =0(disable both), 1(disable positive-direction), 2 (disable 610n 4.0
negative-direction), or 3(enable both) 615n 10

Default 3 620n 1.0

Response LH: *LH3,3,3,3 '
1LH:  *1LH3 625n 1.0

6270 1.0

See Also [ AS], [ ER], ERROR,LHAD, LHADA, LHLVL, [ LIM ], LS, LSAD, LSADA,
LSNEG, LSPOS, TAS, TER, TLIM, TSTAT

The Hard Limit Enablel(H) command determines the status of the hard wired limits. With limits disabled,
motion will not be restricted. When a specific limit is enabled (positive- or negative-direction), and the
limit wiring for the enabled limit is a physical open circuit, motion will be restricted (asswHing.9).

The active level of the limit inputs can be changed with_tievL command.

Disable negative- and positive-direction limits: i =0
Enable negative-direction, disable positive-direction limit: i=1
Enable positive-direction, disable negative-direction limit: i =2
Enable negative- and positive-direction limits: i =3

NOTE

If a hard limit is encountered while limits are enabled, motion must occur in the opposite direction
after correcting the limit condition (resetting the switch); then you can make a move in the original
direction. If limits are disabled, you are free to make a move in either direction.

Example:

LH3,3 ; Enable limits on axes 1 and 2

LHAD100,100 : Set hard limit decel to 100 units/sec/sec on axes 1 and 2
LHLVLO000 ; Active low hard limit

A10,12 : Set acceleration to 10 and 12 units/sec/sec for axes 1 and 2
V1,1 ; Set velocity to 1 unit/sec for axes 1 and 2

D100000,1000 : Set distance to 100000 and 1000 units for axes 1 and 2
GO11XX ; Initiate motion on axes 1 and 2
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LHAD

Type
Syntax
Units
Range
Default
Response

See Also

Hard Limit Deceleration

Limit (End-of-Travel) Product Rev
<I><@><a>LHAD<r><r>,<r><r> AT6n00 1.0
r = units/sec/sec AT6n50 1.0
0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0
100.0000 615n 1.0
LHAD: *LHAD100.0000,100.0000,100.0000,100.0000 620n 1.0
1LHAD:  *1LHAD100.0000 625n 10
DRES, DRFLVL, K, LH, LHADA, LHLVL, [ LIM ], LS, LSAD, LSADA, LSNEG, 6270 1.0

LSPOS, SCALE, SCLA

The Hard Limit DeceleratiorLHAD command determines the value at which to decelerate after an end-of-

travel limit

Steppers:

Servos:

The hard li
command.

has been hit.

The entered value is always in reference to motor steps, not encoder steps, regardless of the
ENCcommand setting. If scaling is not enabl8@ALEY, the deceleration value is entered in
motor revs/sec/sec; this value is internally multiplied by the drive resollREY value to

obtain an deceleration value in motor steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to motor steps/sec/sec.

If scaling is not enabledSCALEY, the deceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluticfRES value or the LDT resolutionDTRESY

value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEJ), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

When a drive fault, a Kill command,(!K , or~K), or a Kill input (NFNCi-C ) occurs, motion

is stopped at the rate set with thtADandLHADAcommands. If th®isable Drive on Kill

mode is enabledKPORIVEL), the drive is immediately shut down upon a Kill command or input
and allows the motor/load foeewheelo a stop without a controlled deceleration.

mit deceleration remains set until you change it with a subsequent hard limit deceleration
Decelerations outside the valid range are flagged as an error, with a miegsage DATA-

FIELD x, wherex is the field number. When an invalid deceleration is entered the previous deceleration
value is retained.

Example: Refer to the hard limit enable (LH) command example.
LHADA Hard Limit Average Deceleration
Type Motion (S-Curve) Product Rev
Syntax <I><@><a>LHADA<r><r>,<r>,<r> AT6Nn00 n/a
Units r = units/sec/sec AT6n50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 100.000 (default is aconstant deceleration ramp, where LHADA 615n 1.0
tracks LHAD) 620n n)a
Response LHADA:  *LHADA100.0000,100.000,100.000,100.000
1LHADA: *1LHADA100.0000,100.000 2;38 1-8
See Also AD, ADA, K, LHAD, LHLVL, SCALE, SCLA '

The Hard Limit Average DecelerationBHADA command allows you to specify the average deceleration
for an S-curve deceleration profile when a limit is hit. S-curve profiling provides smoother motion control
by reducing the rate of change in deceleration; this decel rate of change is knerkn as
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Trapezoidal S-Curve
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The values for the maximum hard limit dedghAD and average hard limit deceHADA commands
determine the characteristics of the S-curve. To smooth the deceleration ramp, you mustHamar a
command value that satisfies this equatishLHAD< LHADA< LHAD The following conditions are
possible:

Deceleration Setting Profiling Condition
LHADA> 1/2 LHAD S-curve deceleration profile with a variable period of constant deceleration
but LHADA< LHAD
LHADA= 1/2 LHAD Pure S-curve (no period of constant deceleration—smoothest motion)
LHADA= LHAD Trapezoidal profile (but can be changed to S-curve by specifying a new LHADAvalue <
LHAD
LHADA< 1/2 LHAD When you issue the LHADAcommand, the error message *INVALID CONDITIONSFOR
or LHADA> LHAD S_CURVEACCELERATION—FIELD will be displayed.
AA = zero; or if no LHADA Deceleration profile defaults to trapezoidal; LHADAwill match the LHADcommand value
value is ever entered and will continue to match whatever value LHADis set to.
NOTE

Once you enter an LHADAvalue that is # zero or # LHAD S-curve profiling is enabled
only for hard limit move decelerations  (e.g., not for contouring decelerations, which
require the PADAcommand).

Increasing thée HADAvalue above the pure S-curve leughADA> 1/2LHAD), the time required to reach
zero velocity decreases. However, increasingDAalso increases jerk.

The calculation for determining S-curve average deceleration move times is as follows:
(Aavg = average deceleration value):
Velocity

or Time = 2 [ODistance
Aavg Aavg

NOTE: Acceleration scalingSCLA affectsLHADAthe same as it does foHAD

Time =

*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6dQbe
Series Programmer's Guide

Example:
LHAD10,10,10,10 ; Set the maximum deceleration of all four axes
LHADA5,5,7.5,10 ; Set the average deceleration of all four axes
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LHLVL Hard Limit Active Level

Type Limit (End-of-Travel) Product Rev

Syptax <I>LHLVL<b><b><b><b><b><b><b><b> AT6Nn00 1.0

Units n/a . . AT6n50 1.0

Range b = 0 (active low for a n.c. switch), 610n 4.0
1 (active high for a n.o. switch), or

X (don't change) 615n 1.0

Default 0 620n 1.0

Response  LHLVL: *LHLVL000O_ 0000 625n 1.0

6270 1.0

See Also LH, LHAD, LHADA, [ LIM ], LS, LSAD, LSADA, LSNEG, LSPOS, TAS, TLIM

The Hard Limit Active Levell(HLVL) command defines the active state of all end-of-travel hard limit
inputs. The default state is active low.

Command Format: LHLVL BOBOBOLO. .

axis 1 positive-direction limit J J
axis 1 negative-direction limit

axis 2 positive-direction limit
axis 2 negative-direction limit

The end-of-travel limit switch can be either normally-open or normally-closed. If a normally-open switch
is used, the hard limit active level should be set to active higltM_1). If a normally-closed switch is

used, the hard limit active level should be set to active lsi\(Lg). Compumotor recommends that all
end-of-travel limit switches be normally-closed, because with normally-closed limit switches, the limit
function (i.e., inhibiting motion) is considered active when the switch contact is opened or if the wiring to
the switch is broken.

The end-of-travel limit input schematic is shown in the 6000 Series probhstéfiation Guide

The state of the limit inputs can be displayed withTthi® command. The state of the limit function (i.e.,
inhibiting motion) can be displayed with tliaS command.

Example: Refer to the hard limit enable (LH) command example.

[ LIM ] Limit Status

Type Assignment or Comparison Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 10
See Also LH, TLIM 625n 1.0

6270 1.0

The Limit Statusl(IM) command is used to assign the limit status bits to a binary variable, or to make a
comparison against a binary or hexadecimal value. To make a comparison against a binary value, the letter
b (b or B) must be placed in front of the value. The binary value itself must only contain ones, zeros, or Xs
(1, 9, X, x). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed in
front of the value. The hexadecimal value itself must only contain the letters A through F, or the numbers

@ through 9.

Syntax: VARBn=LIM wheren is the binary variable number,
or[LIM] can be used in an expression suchFr@sM=b1XX1) , orIF(LIM=h7)

There are 3 limit inputs per axis, home limit, positive-direction, and negative-direction end-of-travel limits.
Each is available for assignment or comparison. If it is desired to assign only one limit input value to a
binary variable, instead of the status of all the limit inputs, the bit seleopérator can be used. The bit
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select, in conjunction with the limit input number, is used to specify a specific limit input. For example,
VARB1=LIM.4 assigns limit input 4 to binary variable 1.

Format for binary assignment; Pbbbbbbbbbbb
Bit #1 Bit #12

Bit Function

1 Axis 1 - positive-direction Limit

2 Axis 1 - negative-direction Limit

3 Axis 1 - Home Limit

4 Axis 2 - positive-direction Limit

5 Axis 2 - negative-direction Limit

6 Axis 2 - Home Limit

7 Axis 3 - Positive-direction Limit (AT6400 and AT6450)

8 Axis 3 - Negative-direction Limit  (AT6400 and AT6450)

9 Axis 3 - Home Limit (AT6400 and AT6450)
10 Axis 4 - Positive-direction Limit (AT6400 and AT6450)
11 Axis 4 - Negative-direction Limit  (AT6400 and AT6450)
12 Axis 4 - Home Limit (AT6400 and AT6450)

Example:

IF(LIM=b11X1) ; If both limit inputs on axis 1 and the positive-direction
; limit input on axis 2 are active, then do the statements
; between the IF and NIF

TLIM : Transfer limit status

NIF ; End IF statement

LN End of Loop

Type Loops or Program Flow Control Product Rev
Syntax <I>LN AT6N00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response Noresponse; used in conjunction with the L command 620n 1.0
See Also L, LX 625n 1.0

6270 1.0

The End of Loopl{N) command marks the end of a loop. You must use this command in conjunction with
the Loop () command. All buffered commands that you enter betweenh #@melLN commands are

executed as many times as the number that you enter followihgctiramand. You may nest loops up to

16 levels deegNOTE: Be careful about performing@OThetween thé andLN commands. Branching

to a different location within the same program will cause the next loop encountered to be nested within the
previous loop, unless amM command has already been encountered.

Example:

L5 ; Repeat the commands between L and LN five times

GO1110 ; Start motion on axes 1, 2, and 3, axis 4 will remain motionless
LN ; End loop
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LS Soft Limit Enable

Type Limit (End-of-Travel) Product Rev

Syntax <I><@><a>LS<i> <i>,<i><i> AT6n00 1.0

Units n/a AT6n50 1.0

Range i =0 (disable both), 1 (disable positive-direction), 2 (disable 610n 4.0

negative-direction) or 3 (Enable both) 615n 10

Default 0 620n 1.0
Response LS: *L.S0,0,0,0 '

1LS:  *1LSO 625n 1.0

6270 1.0

See Also [ AS], [ ER], LH, LHAD, LHADA, LHLVL, LSAD, LSADA, LSNEG, LSPOS,
TAS, TER, TSTAT

The Soft Limit Enablel(S) command determines the status of the programmable soft move distance limits.
With soft limits disabled, motion will not be restricted. After a soft limit absolute position has been
programmedl(SPOSandLSNEQ, and the soft limit is enabledg), a move will be restricted upon

reaching the programmed soft limit absolute position. The rate at which motion is decelerated to a stop
upon reaching a soft limit is determined by ti$2DandLSADAcommands.

Disable negative- and positive-direction soft limits i =0
Enable negative-direction, disable positive-direction soft limit = 1
Enable positive-direction, disable negative-direction soft limit = 2
Enable negative- and positive-direction soft limits i =3

NOTE: The controller maintains an absolute count, even though you may be programming in the
incremental modeMAQ. The soft limits will also function in incremental modéa@ or
continuous modeMCJ. The soft limit position references the commanded position, not the
position as measured by the feedback device (e.g., encoder).

NOTE |

If a soft limit is encountered while limits are enabled, motion must occur in the opposite direction
before a move in the original direction is allowed. You cannot use the PSETcommand to clear the
soft limit condition. If limits are disabled, you are free to make a move in either direction.

Example:
SCALEO ; Disable scaling.
LSPOS500000,50000 ; Set soft limit positive-direction absolute positions to be
; 500000 units for axis 1, 50000 units for axis 2
; (Soft limits are always absolute)
LSNEG-500000,-50000 ; Set soft limit negative-direction absolute positions to
; be -500000 units for axis 1, -50000 units for axis 2
; (Soft limits are always absolute)

LS3,3 ; Soft limits are enabled on axes 1 and 2

LSAD100,100 ; Soft limit decel set to 100 units/sec/sec on axes 1 and 2

PSETO0,0,0,0 ; Set absolute position on all axes to 0

A10,12 : Set accel to 10 and 12 units/sec/sec for axes 1 and 2

V1,1 ; Set velocity to 1 unit/sec for axes 1 and 2

D100000,1000 ; Set distance to 100000 and 1000 units for axes 1 and 2

GO11XX ; Initiate motion on axes 1 and 2

LSAD Soft Limit Deceleration

Type Limit (End-of-Travel) Product Rev

Syntax <I><@><a>LSAD<r><r><r><r> AT6N00 1.0

Units I = units/sec/sec AT6n50 1.0

Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n 4.0

Response ~ LSAD:  *LSAD100.0000,100.0000,100.0000,100.0000 620N 10
1LSAD: *1LSAD100.0000 625n 10

See Also DRES, LH, LHAD, LHADA, LHLVL, LS, LSADA, LSNEG, LSPOS, SCALE, SCLA 6270 1.0

The Soft Limit DecelerationL 6AD command determines the value at which to decelerate after a
programmed soft limit(SPOSor LSNEQ has been hit.
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Steppers:The entered value is always in reference to motor steps, not encoder steps, regardl&ssCof the
command setting. If scaling is not enabl8GALEY, the deceleration value is entered in motor
revs/sec/sec; this value is internally multiplied by the drive resolutiB&$ value to obtain an
deceleration value in motor steps/sec/sec for the motion trajectory calculations. If scaling is
enabled $CALEJ), the entered deceleration value is internally multiplied by the deceleration
scaling factor $CLA) to convert user units/sec/sec to motor steps/sec/sec.

Servos: If scaling is not enabledSCALE®, the deceleration value is entered in encoder or resolver
revs/sec/set. DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluti&RES value or the LDT resolution.DTREY
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEY), the entered deceleration value is internally multiplied by the
deceleration scaling factoBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The soft limit deceleration remains set until you change it with a subsequent soft limit deceleration
command. Decelerations outside the valid range are flagged as an error, with a niiegsage DATA-
FIELD x, wherex is the field number. When an invalid deceleration is entered the previous deceleration
value is retained.

Example: Refer to the soft limit enable (LS) command example.

LSADA Soft Limit Average Deceleration
Type Motion (S-Curve) Product Rev
Syntax <I><@><a>LSADA<r><r><r><r> AT6n00 n/a
Units r = units/sec/sec AT6n50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 100.0000 (default is aconstant deceleration ramp, where LSADA 615n 1.0
tracks LSAD) 620N n/a
Response LSADA: *LSADA100.0000,100.000,100.000,100.000
1LSADA: *1LSADA100.0000 2538 1-8

See Also AD, ADA, LS, LSAD, SCALE, SCLA

The Soft Limit Average Deceleratiohn§ADA command allows you to specify the average deceleration for
an S-curve deceleration profile when a soft limit is hit. S-curve profiling provides smoother motion control
by reducing the rate of change in deceleration; this decel rate of change is kijerkn as
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The values for the maximum soft limit deceSAD) and average soft limit decelJADA commands
determine the characteristics of the S-curve. To smooth the deceleration ramp, you musiSamar a
command value that satisfies this equatighLSAD< LSADA< LSAD. The following conditions are
possible:
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Deceleration Setting Profiling Condition

LSADA> 1/2 LSAD S-curve deceleration profile with a variable period of constant deceleration
but LSADA< LSAD
LSADA= 1/2 LSAD Pure S-curve (no period of constant deceleration—smoothest motion)
LSADA= LSAD Trapezoidal profile (but can be changed to S-curve by specifying a new LSADAvalue <
LSAD
LSADA< 1/2 LSAD When you issue the LSADAcommand, the error message *INVALID CONDITIONSFOR
or LSADA> LSAD S_CURVEACCELERATION—FIELD will be displayed.
AA = zero; or if no LSADA Deceleration profile defaults to trapezoidal; LSADAwill match the LSADcommand value
value is ever entered and will continue to match whatever value LSADis set to.
NOTE

Once you enter an LSADAvalue that is # zero or # LSAD, S-curve profiling is enabled
only for the soft limit move deceleration (e.g., not for the hard limit deceleration,
which requires the LHADAcommand).

Increasing th& SADAvalue above the pure S-curve leussADA> 1/2L.SAD), the time required to reach
zero velocity decreases. However, increasi®gDAalso increases jerk.

The calculation for determining S-curve average deceleration move times is as follows:

(Aavg = average deceleration value):

Time = Yelooity Time = |2 JDistance
Aavg Aavg

NOTE: Acceleration scalingSCLA) affectsLSADAthe same as it does fioBAD.

*** For a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chapte6d0be
Series Programmer's Guide

Example:
LSAD10,10,10,10 ; Sets the maximum deceleration of all four axes
LSADA5,5,7.5,10 ; Sets the average deceleration of all four axes

LSNEG Soft Limit Negative Travel Range
Type Limit (End-of-Travel) Product Rev
Syntax <I><@><a>LSNEG<r>,<r><r><r> AT6n00 1.0
Units r =units of distance AT6N50 1.0
Range -999,999,999 - +999,999,999 (scalable) 610n 4.0
Default +0 615n 1.0
Response LSNEG: *LSNEG+0,+0,+0,+0 620n 1.0
1LSNEG: *1LSNEG+0 625n 10
See Also LH, LHAD, LHADA, LHLVL, LS, LSAD, LSADA, LSPOS, PSET, SCALE, SCLD 6270 1.0

The LSNEGcommand specifies the distance in absolute units where motion will be restricted when
traveling in a negative-travel direction. The reference position used to determine absolute position is set to
zero upon power-up, and can be reset usin@#&r commandBe sure to set the. SPOSvalue greater

than the LSNEGvalue.

The LSNEGvalue remains set until you change it with a subsedqi8NEGcommand.

All soft limit values entered are in absolute steps. If scaling is enabid E1), LSNEGIS internally
multiplied by the distance scale fact&CLD. The soft limit position references the commanded position,
not the position as measured by the feedback device (e.g., encoder).

Example: Refer to the soft limit enable (LS) command example.
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LSPOS Soft Limit Positive Travel Range

Type Limit (End-of-Travel) Product Rev
Syntax <I><@><a>LSPOS<r>,<r>,<r>,<r> AT6N00 1.0
Units r =units of distance AT6N50 1.0
Range -999,999,999 - +999,999,999 (scalable) 610n 4.0
Default +0 615n 1.0
Response LSPOS:  *LSPOS+0,+0,+0,+0 620n 1.0

1LSPOS: *1LSPOS+0 625n 1.0
See Also LH, LHAD, LHADA, LHLVL, LS, LSAD, LSADA, LSNEG, PSET, SCALE, SCLD 6270 1.0

TheLSPOScommand specifies the distance in absolute units where motion will be restricted when
traveling in a positive-travel direction. The reference position used to determine absolute position is set to
zero upon power-up, and can be reset usin@ 8% commandBe sure to set the. SPOSvalue greater

than the LSNEGvalue.

TheLSPOSvalue remains set until you change it with a subseqis®Scommand.

All soft limit values entered are in absolute steps. If scaling is enab@d_E1), LSPOSIs internally
multiplied by the distance scale fact®&C(LD. The soft limit position references the commanded position,
not the position as measured by the feedback device (e.g., encoder).

Example: Refer to the soft limit enable (LS) command example.

LX Terminate Loop

Type Loops or Program Flow Control Product Rev
Syntax <I>LX AT6Nn00 10
Units n/a AT6Nn50 10
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 10
See Also L, LN, PLN, PLOOP 625n 1.0

6270 1.0

The Terminate LoopLK) command terminates the current loop in progress. This command does not halt
processing of the commands in the loop until the last command in the current loop iteration is executed. At
this point, the loop is terminated. If there are nested loops, only the inner most loop is terminated.

This command can be used externally to terminate the loop only if it is preceded by the immediate
command specifiedl(X ). If the immediate command specifier is not used, the command will have no
effect on a loop in progress. An example of where the buffered Terminate Loop conmuiamiight be
used is provided below.

Example:

* * * * *

This program will make the move specified by the GO1110 command
; indefinitely until input 2 goes high, at which point, an LX will
; be issued, terminating the loop.

* *

LO ; Repeat the commands between L and LN infinitely, or until
; a Terminate Loop (LX) command is received
GO1110 ; Start motion on axes 1, 2, and 3,
; axis 4 will remain motionless
IF(IN=bX1) ; If input 2 goes high execute all statements between IF and NIF
LX ; Terminate loop
NIF : End IF statement
LN ; End loop
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MA Absolute/Incremental Mode Enable

Type Motion Product Rev
Syntax <I><@><a>MA<b><b><b><b> AT6n00 1.0
Units n/a AT6N50 1.0
Range b =0 (incremental mode) or 1 (absolute  mode) 610n 4.0
Default 0 (1 for 6270 only) 615n 1.0
Response MA: *MAO0000 620n 1.0

1IMA:  *1MAO 625n 1.0
See Also COMEXC, D, GO, GOBUF, PSET 6270 1.0

The Absolute/Incremental Mode Enabiléd command specifies whether the moves to follow are made
with respect to current position (incremental) or with respect to an absolute zero position.

In incremental modeMAg, all moves are made with respect to the position at the beginning of the move.
This mode is useful for repeating moves of the same distance.

In absolute modeMAY), all moves are made with respect to the absolute zero position. The absolute zero
position is equal to zero upon power up, and can be redefined wiRBETE&ommand. An internal counter
keeps track of absolute position.

ON-THE-FLY CHANGES (as of revision 4.0): You can change positioning mastethe fly(while
motion is in progress) in two ways. One way is to send an immediate comiandallowed by an
immediate go command3O). The other way is to enable the continuous command execution mode
(COMEXCand execute a buffered commant(followed by a buffered go commandq.

Example:

PSETO0,0,0,1000 ; Set absolute position on axes 1, 2, and 3 to zero,
; and axis 4 to 1000 units

MA1111 ; Enable absolute mode on axes 1 through 4

A2,2,25000,25000 ; Set acceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1, 2,3and 4

AD2,2,25000,25000 ; Set deceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1, 2,3and 4

V1,1,1,2 ; Set velocity to 1, 1, 1, and 2 units/sec
; for axes 1, 2, 3 and 4 respectively
@D10 ; Set distance on all axes to 10 units
GO1111 ; Initiate motion on all axes (axes 1, 2, and 3 will move

; 10 units in the positive direction, axis 4 will move
; 990 units in the negative direction)
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MC Preset/Continuous Mode Enable

Type Motion Product Rev
Syntax <I><@><a>MC<b><b><b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b =0 (preset mode) or 1 (continuous  mode) 610n 4.0
Default 0 615n 1.0
Response MC: *MC0000 620n 1.0

1MC: *1MCO 625n 1.0
See Also A, AD, COMEXC, COMEXS, D, FOLMD, [ FS ], FSHFC, FSHFD, GO, 6270 1.0

GOBUF, K, MA, PSET, S, SSV, TEST, TFS, V

The Preset/Continuous Mode Enabig)(command causes subsequent moves to go a specified distance
(MCg, or a specified velocity{C).

In the Preset ModeMC®, all moves will go a specific distance. The actual distance traveled is specified by
theD, SCLQ andMAcommands.

In the Continuous ModeMC), all moves will go to a specific velocity with the Distanbg dommand
establishing the directio¢ or D-). The actual velocity will be determined by thandSCLVcommands,
or thevV andDREScommands.

Motion will stop with an immediate Stops() command, an immediate KillK) command, or by
specifying a velocity of zero followed byGOcommand. Motion can also be stopped with a buffered Stop
(S) or Kill (K) command if the continuous command processing moa#EXLis enabled.

ON-THE-FLY CHANGES (as of revision 4.0): You can change positioning maxtethe fly(while
motion is in progress) in two ways. One way is to send an immediate comiandallowed by an
immediate go command3O). The other way is to enable the continuous command execution mode
(COMEXCand execute a buffered commantf)(followed by a buffered go commandq.

Example:
MAO000 ; Enable incremental mode on all axes
MCO0000 ; Enable preset mode on all axes

A2,2,25000,25000 ; Set acceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1,2,3&4

AD2,2,25000,25000 ; Set deceleration to 2, 2, 25000, and 25000 units/sec/sec
;foraxes 1,2,3&4

V1,1,1,2 ; Set velocity to 1, 1, 1, and 2 units/sec for
;axes 1, 2, 3 & 4 respectively
D10,10,10,10 ; Set distance on all axes to 10 units
GO1111 ; Initiate motion on all axes (axes 1,2, 3, & 4 will
; all move 10 units positive-direction)
COMEXC1 ; Enable continuous command processing mode
MC1111 ; Enable continuous mode on all axes
A8,8,2000,2000 ; Set acceleration to 8, 8, 2000, and 2000 units/sec/sec for
;axes1,2,3&4
ADS8,8,2000,2000 ; Set deceleration to 8, 8, 2000, and 2000 units/sec/sec for
;axes1,2,3&4
V5,5,5,9 ; Set velocity to 5, 5, 5, and 9 units/sec for axes 1, 2,3 & 4
GO1111 ; Initiate motion on all axes (axes 1,2, and 3 will each

; travel at a velocity of 1 unit/sec, axis 4 will travel
; at a velocity of 2 units/sec)

T15 ; Wait 15 seconds

@V5 ; Set velocity to 5 units/sec (axis 4 only affected axis)
GO1111 ; Initiate motion with new velocity of 5 units/sec (all axes)
T8 ; Wait 8 seconds

@Vo ; Set velocity to zero

GO1111 ; Initiate motion with new velocity of 5 units/sec (all axes)
WAIT(MOV=b0000) ; Wait for motion to come to a halt on all axes

COMEXCO0 ; Disable continuous command processing mode
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MEMORY  Partition User Memory

Type
Syntax
Units

Range
Default
Response

See Also

Controller Configuration Product Rev
<I>MEMORY<i><i> AT6n00 1.0
i =bytes of memory (use even number only) AT6N50 1.0
1st <i> = partition for “Programs” 610n 4.0
2nd <i> = partition for “Compiled Profiles” 615n 1.0
(see table below) 620n 15
(see table below) 625n 1.0
MEMORY: *MEMORY33000,31000 6270 1.0

[ DATP], DEF, GOBUF,PCOMP[SEG], [SS], TDIR, TMEM,TSEG, TSS

Your controller's memory has two partitions: one for stopgragramsand one for storingompiled
profiles The allocation of memory to these two areas is controlled witEMOR¥ommand.

“Programs” vs. "Compiled Profiles”

Programs are defined with the DEFand ENDcommands, as demonstrated in the “Program

Development Scenario” in the 6000 Series Programmer's Guide.

Compiled Profiles are defined like programs (using the DEFand ENDcommands), but are compiled

with the PCOMRommand and executed with the PRUNcommand. A compiled profile could
be a multi-axis contour (a series of arcs and lines), an individual axis profile (a series of
GOBUFRommands), or a compound profile (combination of multi-axis contours and
individual axis profiles).

Programs intended to be compiled are stored in program memory. After they are compiled
with the PCOMRommand, they remain in program memory and the segments (see diagram
below) from the compiled profile are stored in compiled memory. The TDIR command
reports which programs are compiled as a compiled profile (referred to here as a path).

For more information on multi-axis contours, refer to Contouring in the 6000 Series
Programmer's Guide. For more information on compiled profiles for individual axes, refer to
Compiled Motion Profiling in the 6000 Series Programmer's Guide.

MEMOR$®yntax:
MEMOR&QQQWQQ Memory allocation for Compiled Profiles (bytes).
t Storage requirements depend on the number of
segments in the compiled profile (1 segment consumes
72 bytes). A segment could be one of these commands:
Memory allocation for ) . .
Programs (bytes). Contouring: Compiled Motion:
Storage requirements PARCM GOBUR
depend on the number of PARCOM PLOOP
ASCll characters in the PARCOP GOWHEN| GOBUFcommands
program. PARCP TRGEN may require up to 4
PLIN POUTA segments.
POUTB
POUTC
POUTD
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Allocation Defaults and Limits (by Product):

The following table identifies memory allocation defaults and limits for 6000 Series products. When
specifying the memory allocation, use only even numbers. The minimum storage capacity for one
partition area (program or compiled) is 1,000 bytes.

Feature AT6Nn00 AT6Nn00-M AT6n50 AT6Nn50-M All Other Products
Total memory (bytes) 64000 1500000 40000 150000 150000
Default allocation 33000,31000 63000,1000 39000,1000 149000,1000 149000,1000
(program,compiled)

Maximum allocation for 63000,1000  1499000,1000 39000,1000 149000,1000 149000,1000
programs

Maximum allocation for 1000,63000 1000,1499000 1000,39000 1000,149000 1000,149000
compiled profiles

Max. # of programs 150 4000 100 400 400

Max. # of labels 250 6000 100 600 600

Max. # of compiled profiles 100 800 100 300 300

Max. # of compiled profile 875 20819 541 2069 2069
segments

Max. # of numeric variables 100 200 150 150 150

Max. # of string variables 100 100 25 25 25

Max. # of binary variables 100 100 25 25 25

-M refers to the Expanded Memory Option

When teaching variable data to a data progaaTP, be aware that the memory required for each
data statement of four data points (43 bytes) is taken from the memory allocation for program storage.

CAUTION

Issuing a memory allocation command (e.g., MEMORY30000,10000) will erase all
existing programs and compiled profile segments. However, issuing the MEMORY
command by itself (e.g., type MEMOR¥cr> by itself to request the status of how the
memory is allocated) will not affect existing programs or compiled segments.

Checking Memory Status:

To find out what programs reside in your controller's memory, and how much of the available memory
is allocated for programs and compiled profile segments, issa®tRecommand (see example

response below). Entering tiMEMcommand or thlEMOR¥ommand (without parameters) will

also report the available memory for programs and compiled profile segments.

Sample response ®WIR command:

*1 - SETUP USES 345 BYTES

*2 - PIKPRT USES 333 BYTES

*32322 OF 33000 BYTES (98%) PROGRAM MEMORY REMAINING
*500 OF 500 SEGMENTS (100%) COMPILED MEMORY REMAINING

Two system status bits (reported with T&S, TSSFandSS commands) are available to check when
compiled profile segment storage is 75% full or 100% full. System status bit #29 is set when segment
storage reaches 75% of capacity; bit #30 indicates when segment storage is 100% full.

Example:

MEMORY56000,8000 ; Set aside 56000 bytes for program storage,
; 8000 bytes for compiled profile segments
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[ MOV ] Axis Moving Status

Type Assignment or Comparison Product Rev
Syntax See below AT6N00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 1.0
See Also [ AS], GO, TAS 625n 1.0

6270 1.0

The Axis Moving StatusMOY command is used to assign the moving status to a binary variable, or to make
a comparison against a binary or hexadecimal value. To make a comparison against a binary value, the
letter b (b or B) must be placed in front of the value. The binary value itself must only contain ones, zeros,
or Xs (1, g, X, x). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed
in front of the value. The hexadecimal value itself must only contain the letters A through F, or the numbers
@ through 9.

The axis moving status is also reported with bit #1 offtk&® TASFandAS commands

Syntax: VARBn=MOWheren is the binary variable number,
or [MOV] can be used in an expression suchF@sOV=b1XX1) , or IF(MOV=h3)

Each bit of thevOVcommand corresponds to a specific axis. The first bit (left to right) is for axis 1, the
second is for axis 2, etc. If the specific axis is in motion, the bit will be a one (1). If the specific axis is not
in motion, the bit will be a zero (J).

Each 6000 Series product has 1 moving/not moving bit per axis. For example, the AT6400 has 4 axes, thus
4 moving/not moving bits. If it is desired to assign only one moving/not moving bit to a binary variable,
instead of all the moving/not moving bits, the bit selefioperator can be used. The bit select operator, in
conjunction with the moving/not moving bit number, are used to specify a specific moving/not moving bit.
For exampleyYARB1=MOV.2assigns bit 2 (representing axis 2 moving/not moving) to binary variable 1.

Example:

COMEXC1 ; Enable continuous command processing mode
COMEXS1 ; Save command buffer on stop

MC1111 ; Enable continuous mode on all axes

A2,2,25000,25000 ; Set acceleration to 2, 2, 25000, and 25000 units/sec/sec
; for axes 1, 2, 3 and 4 respectively

AD2,2,25000,25000 ; Set deceleration to 2, 2, 25000, and 25000 units/sec/sec
; for axes 1, 2, 3 and 4 respectively

V1,1,1,2 ; Set velocity to 1, 1, 1, and 2 units/sec for axes 1, 2, 3
; and 4 respectively
GO1111 ; Initiate motion on all axes (axes 1,2, and 3 will each

; travel at a velocity of 1 unit/sec, axis 4 will travel
; at a velocity of 2 units/sec)

T5 ; Wait 5 seconds

S1111 ; Stop motion on all axes

WAIT(MOV=b0000) ; Wait for motion to come to a halt on all axes

COMEXCO0 ; Disable continuous command processing mode

NIF End IF Statement

Type Program Flow Control or Conditional Branching Product Rev
Syntax <I>NIF AT6N00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response Noresponse when used in conjunction with the IF command 620n 1.0
See Also ELSE, IF 625n 1.0

6270 1.0

This command is used in conjunction with theandELSE commands to provide conditional program
flow. If the expression contained within the parentheses aftlmmmand evaluates true, then the
commands between the and theELSE are executed. The commands betweerkti8E and theNIF are
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ignored. If the expression evaluates false, the commands betwesrsthand theNIF are executed. The
commands betwedR andELSE are ignored. TheLSE command is optional and does not have to be
included in thaF statement.

Programming ordeinf(expression) ...commands... NIF
or
IF(expression) ...commands... ELSE...commands... NIF

NOTE: Be careful about performing@OTetweenF andNIF . Branching to a different location within
the same program will cause the nigxtstatement encountered to be nested within the preWous
statement, unless &iF command has already been encountered.

Example:

IF(IN=b1XO0) ; Specify IF condition to be input 1 =1, input 3 =0

T5 ; IF condition evaluates true wait 5 seconds

ELSE ; Else part of IF condition

TPE ; IF condition does not evaluate true, transfer position
; of all encoders

NIF ; End IF statement

[ NMCY ] Master Cycle Number

Type Following; Assignment or Comparison Product Rev
Syntax See below AT6N00 3.0
Units n/a AT6N50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response n/a 620n 3.0
See Also FMCLEN,FMCNEWFMCP,[ FS], [ PMAS, TFS, TNMCY,TRGFN gg?g g-g

The Master Cycle NumbeNCY command is used to assign the current master cycle number (specific to
one axis) to a numeric variable, or to make a comparison against anothef tialogaster must be
assigned first FOLMAScommand) before this command will be useful.

The value represents the current cycle number, not the position of the master (or the slave). The master
cycle number is set to zero when master cycle counting is restarted, and is incremented each time a master
cycle finishes (i.e., rollover occurs). It will often correspond to the number of complete parts in a

production run. This value may be used for subsequent decision making, or simply recording the cycle
number corresponding to some other event.

For a complete discussion of master cycles, refer to the Following chapte6b0th&eries Programmer's
Guide.

Syntax: VARn=aNMC¥vheren is the variable number and a is the axis numbeyMiYcan be used in an
expression such a5(1INMCY>=5) . TheNMCYcommand must be used with an axis specifier, or
it will default to axis 1 (e.gVYAR1=1NMCYIF(2NMCY>12) , etc.).

Example:

IF(2NMCY>500) ; If the master for axis 2 has moved through 500 cycles,
; do the IF statement

WRITE"500 cycles have occurred" ; Send string to serial port or the AT-bus

NIF ; End of IF statement

VAR12=3NMCY ; Set VAR12 to equal the number of cycles that have
; occurred on axis 3 master

Command Descriptions 179



[ NOT ] Not

Type Operator (Logical) Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ AND], IF, NWHILE,[ OR], REPEAT,UNTIL, WAIT, WHILE gggg 1.8

TheNOToperator is used in conjunction with the program flow control comm#ndREPEAT.UNTIL,
WHILE..NWHILE , WAIT). TheNOToperator compliments a logical expression. If an expression is true, the
NOToperator will make the expression false. If an expression is falgeQtheperator will make the
expression true. This fact is best illustrated by the following examples:

If variable #1 equals 1, then the following is a true statenf(MAR1<3)

By using theNOToperator, the same statement becomes f@s@OT VAR1<3)

If variable #2 equals 2, then the following statement is falséLE(VAR2=3)

By using the NOT operator, the same statement becomeSvirlieE (NOT VAR2=3)

To evaluate an expressioR@TExpression) to determine if the expression is true, use the following rule:

NOT TRUE = FALSE
NOT FALSE = TRUE

In the following example, variable #1 is displayed, then is incremented by 1 as fBids not equal to 10.

Example:

VAR1=1 ; Set variable 1 equal to 1

WHILE(NOT VAR1=10) ; Compare variable 1 to 10, and logically not the expression

WRVAR1 : Write out variable 1

VAR1=VAR1 + 1 ; Set variable 1 to increment 1 by 1

NWHILE ; End WHILE statement

NWHILE End WHILE Statement

Type Program Flow Control or Conditional Branching Product Rev
Syntax <I>NWHILE AT6n00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response Noresponse whenused in conjunction  with the WHILEcommand 620n 1.0
See Also WHILE 625n 1.0

6270 1.0

TheWHILE command, in conjunction with ttMWHILEcommand, provide a means of conditional program
flow. TheWHILE command marks the beginning of the conditional statementivititL Ecommand marks

the end. If the expression contained within the parenthesis WfHheE command evaluates true, then the
commands between thigHILE andNWHILEare executed, and continue to execute as long as the expression
evaluates true. If the expression evaluates false, then program execution jumps to the first command after
the NWHILE

Up to 16 levels oWHILE.... NWHILEcommands may be nested.

NOTE: Be careful about performing@OThetweenVHILE andNWHILE Branching to a different
location within the same program will cause the WeiKILE statement encountered to be nested
within the previousVHILE statement, unless &twWHILEcommand has already been encountered.

Programming order: WHILE(expression)  ...commands... NWHILE
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Example:
WHILE(IN=b1X0) ; While input 1 = 1, input 3 = @&, execute commands between
: WHILE and NWHILE

T5 : Wait 5 seconds
TPE ; Transfer position of all encoders
NWHILE : End WHILE statement

ONCOND On Condition Enable

Type On Condition (Program Interrupt) Product Rev
Syntax <I><@>ONCOND<b><b><b><b> AT6N00 1.0
Units n/a AT6n50 1.0
Range b = 0 (disable), 1 (enable) or X (don't change) 610n 4.0
Default 0 615n 1.0
Response ONCOND: *ONCONDO0000 620n 1.0
See Also FSHFD, ONIN, ONP, ONUS, ONVARA, ONVARB, [ SS |, TSS gggg 1-8

The On Condition EnabledDNCONDPcommand enables taNIN, ONUSONVARAandONVARR:ommands.
When enabled, the expressions specified irOthieN, ONUSONVARAandONVARBommands will be
continuously evaluated. If any of the expressions ever evaluate true, a GOSUB will be mada® the
program/subroutine.

ONR ONIN, ONUSONVARAandONVARBhould be defined before enabling the On Conditio@N#Pis not
defined first, the error messaggNDEFINEDLABEL will appear.

ONCONDbbbb Firstb = ONIN Enable
Second = ONUSEnable
Third b = ONVARAENnable
Fourthb = ONVARHEENnable

When ON conditions WILL NOT interrupt immediately : These are situations in which an ON

condition does not immediately interrupt the program in progress. However, the fact that the ON condition
evaluated true is retained, and when the condition listed below is no longer preventing the interrupt, the
interrupt_ will occur.

While awAIT statement is in progress

While a time delayT) is in progress

While a program is being definedgR

While a pauseRS) is in progress

While a data readDREADDREADE or READ is in progress

While motion is in progress due 80 GOL GOWHENMOMJOY, JOG or PRUNand the continuous
command execution mode is disabledWEXCD

Example:

DEF bigmov ; Define program bigmov

D20,20,1,3 ; Sets move distance on axes 1 and 2 to 20 units,
; axis 3 to 1 unit, and axis 4 to 3 units

GO1111 ; Initiate motion on all axes

END ; End program definition

ONP bigmov ; Set ON program to bigmov

ONINxxx1 ; On input #4 GOSUB to ONP program

ONCOND1000 ; Enable ONIN condition
; Now that the ONP program named bigmov is defined, if input #4 becomes

active during normal program operation, the program will GOSUB to the
; ONP program (bigmov).
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ONIN On an Input Condition Gosub

Type OnCondition  (Program Interrupt) Product Rev
Syntax <I>ONIN<b><b><b>...<b><b> AT6Nn00 1.0
Units n/a AT6N50 1.0
Range b = 0 (disable), 1 (enable) or X(don't care) 610n 4.0
Default 0 615n 1.0
Response ONIN: *ONINO0OO_0000_0000_0000_0000_0000_0000 620n 1.0
See Also INFNC, ONCONDONP, TIN 625n 10

6270 1.0

The On an Input Condition GosubNIN) command specifies the input bit pattern which will cause a
branch to the ON progran®B. If the input pattern occurs, a GOSUB is performed. The subroutine or
program that the GOSUB branches to is selected with the ON progiBncommand.

Input bit assignments for tl@&NIN command vary by product. The input bit patterns for all 6000 products
are provided on page 6 of this document. The inputs are numberedridepends on the product) from
left to right.

The ONIN command must be enabled using@CONBommand before any branching will occur. Once a
branch to th@©NPprogram occurs)NIN command will not call th©@NPprogram while th@®©NPprogram is
executing, eliminating the possibility of recursive calls. After returning fronottfeprogram, the input
pattern specified by theNIN command must evaluate false before another branch G\tgrogram,
resulting from theNIN inputs, will be allowed.

Example:

DEF bigmov ; Define program bigmov

D20,20,1,3 ; Sets move distance on axes 1 and 2 to 20 units,
; axis 3 to 1 unit, and axis 4 to 3 units

G0O1111 : Initiate motion on all axes

END ; End program definition

ONP bigmov ; Set ON program to bigmov

ONINxxx1 ; On input #4 GOSUB to ONP program

ONCOND21000 : Enable ONIN condition

Now that the ONP program named bigmov is defined, if input #4 becomes
; active during normal program operation, the program will GOSUB to
; the ONP program (bigmov).

ONP On Condition Program Assignment

Type OnCondition  (Program Interrupt) Product Rev
Syntax <I>ONP<t> AT6Nn00 1.0
Units t =text (name of OnCondition program) AT6Nn50 1.0
Range text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response ONP: *ONPbigmov 620n 1.0
See Also DEF, END, ONCONDONIN, ONUS,ONVARA,ONVARB 625n 1.0

6270 1.0

The On Condition Progran©(\BH command assigns the program to which programming will GOSUB when
an ON condition is met. The program must be defimget) previous to the execution of tieNP

command. Th&NPcommand must be specified before enabling the ON conditBS@ND If ONPis not
defined first, the error messag¢NDEFINEDLABEL will appear.

To unassign the program as the ON condition program, iss@P@LR command. Deleting the program
with theDEL command will accomplish the same thing.

Within the ONPprogram, the programmer is responsible for checking which ON condition caused the
branch, if multiple ON condition®d§NCONPhave been enabled. Once a branch t@thieprogram occurs,

the ONPprogram will not be called again until after it has finished executing. After returning frooNthe

program, the condition that caused the branch must evaluate false before another brar@kRprdwram

will be allowed.
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Example:

DEF bigmov ; Define program bigmov

D20,20,1,3 ; Sets move distance on axes 1 and 2 to 20 units,
; axis 3 to 1 unit, and axis 4 to 3 units

GO1111 : Initiate motion on all axes

END ; End program definition

ONP bigmov ; Set ON program to bigmov

ONINxxx1 ; On input #4 GOSUB to ONP program

ONCOND21000 : Enable ONIN condition

Now that the ONP program named bigmov is defined, if input #4 becomes
; active during normal program operation, the program will GOSUB to
; the ONP program (bigmov).

ONUS On a User Status Condition Gosub

Type OnCondition  (Program Interrupt) Product Rev
Syntax <I>ONUS<b><b><b>...<b><b> (16 bits) AT6n00 1.0
Units n/a AT6n50 1.0
Range b =0 (disable), 1 (enable) or X(don't care) 610n 4.0
Default 0 615n 1.0
Response ONUS: *ONUS0000_0000_0000_0000 620n 1.0
See Also INDUSE, INDUST, ONCONDONP 625n 1.0

6270 1.0

The On a User Status Condition GosON{$ command specifies the user status bit pattern, defined using
theINDUST command, which will cause a branch to the ON prog@nB( If the bit pattern occurs, a
GOSUB is performed. The subroutine or program that the GOSUB branches to is selected by the ON
program ONB command.

The ONUScommand must be enabled using@CONBommand before any branching will occur. Once a
branch to th©NPprogram occursfQNUScommand will not call th&NPprogram while th©NPprogram is
executing, eliminating the possibility of recursive calls. After returning fronottfeprogram, the user
status bit pattern specified by tdd&luScommand must evaluate false before another branch @\the
program, resulting from theNUSstatus bits, will be allowed.

Example:
INDUSE1 ; Enable user status
INDUST1-5A ; User status bit 1 defined as axis 1 status bit 5
INDUST2-3D ; User status bit 2 defined as axis 4 status bit 3
INDUST3-5J ; User status bit 3 defined as input 5
INDUST4-1K ; User status bit 4 defined as interrupt status bit 1
INDUST16-2I ; User status bit 16 defined as system status bit 2
DEF bigmov ; Define program bigmov
D20,20,1,3 ; Sets move distance on axes 1 and 2 to 20 units,
; axis 3 to 1 unit, and axis 4 to 3 units
GO1111 ; Initiate motion on all axes
END ; End program definition
ONP bigmov ; Set ON program to bigmov
ONUSxxx1 ; On user status bit #4 (interrupt status bit 1) GOSUB to
; the ONP program
ONCONDO0100 ; Enable ONUS condition
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ONVARA On Variable 1 Condition Gosub

Type OnCondition  (Program Interrupt) Product Rev
Syntax <I>ONVARAKi,i> AT6n00 1.0
Units See below AT6n50 1.0
Range +999,999,999.99999999 610n 4.0
Default 0,0 615n 1.0
Response ONVARA: *ONVARAO0,0 620n 1.0
See Also ONCONDONP, ONVARB,VAR 625n 10

6270 1.0

The On Variable 1 Condition GosubNVARAcommand specifies the low and high values which will cause
a branch to the ON progra@NB. If the value of variable 1 is less than or equal to theifirset greater

than or equal to the seconda GOSUB is performed. The subroutine or program that the GOSUB
branches to is selected by the ON programH command.

The ONVARAommand must be enabled using@CONBommand before any branching will occur. Once
a branch to th&@NPprogram occurgQNVARAommand will not call th@NPprogram while th©NP

program is executing, eliminating the possibility of recursive calls. After returning fro@Ngrogram,
variable 1 must be reset to a value within the low and high values before another branciN® the
program, resulting from the value of variable 1, will be allowed.

Example:
DEF bigmov ; Define program bigmov
D20,20,1,3 ; Sets move distance on axes 1 and 2 to 20 units,
; axis 3 to 1 unit, and axis 4 to 3 units
GO1111 ; Initiate motion on all axes
END ; End program definition
ONP bigmov ; Set ON program to bigmov
ONVARAO0,12 ; On VAR1 <=0, or VAR1 >= 12 GOSUB to ONP program
ONCONDO0010 ; Enable ONVARA condition

ONVARB On Variable 2 Condition Gosub

Type OnCondition  (Program Interrupt) Product Rev
Syntax <I>ONVARBX<i,i> AT6n00 1.0
Units See below AT6n50 1.0
Range +999,999,999.99999999 610n 4.0
Default 0,0 615n 1.0
Response ONVARB: *ONVARBO,0 620n 1.0
See Also ONCONDONP, ONVARA VAR 625n 10

6270 1.0

The ONVARB:ommand specifies the low and high values which will cause a branch to the ON program
(ONB. If the value of variable 2 is less than or equal to theifjret greater than or equal to the second
GOSUB is performed. The subroutine or program that the GOSUB branches to is selected by the ON
program ONB command.

The ONVAREommand must be enabled using@CONBommand before any branching will occur. Once
a branch to th&NPprogram occursQNVAREommand will not call th&NPprogram while th©NP

program is executing, eliminating the possibility of recursive calls. After returning frooNRgrogram,
variable 2 must be reset to a value within the low and high values before another branciNte the
program, resulting from the value of variable 1, will be allowed.

Example:
DEF bigmov ; Define program bigmov
D20,20,1,3 ; Sets move distance on axes 1 and 2 to 20 units,
; axis 3 to 1 unit, and axis 4 to 3 units
G0O1111 : Initiate motion on all axes
END ; End program definition
ONP bigmov ; Set ON program to bigmov
ONVARBO,12 ; On VAR2 <=0, or VAR2 >= 12 GOSUB to ONP program
ONCONDO0001 ; Enable ONVARB condition
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[OR] Or

Type Operator  (Logical) Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ AND], IF, [ NOT], NWHILE, REPEAT, UNTIL, WAIT, WHILE gg% 18

Use theORcommand as a logical operator in a program flow control comm@an&EPEAT UNTIL, WHILE,
NWHILE WAIT). TheORcommand logically links two expressions. If either of the two expressions are true, and
are linked with adRcommand, then the whole statement is true. This fact is best illustrated by example.

If VAR1=1andVAR2=1then, even though variable 2 is not greater than 3, this is a true statement:
IF(VAR1>0 ORVAR2>3). This statement would not be tru{VAR1<>1 ORVAR2=2).

To evaluate an expression (ExpressiddRExpression 2 = Result) to determine if the whole expression is
true, use the following rule:

TRUEORTRUE = TRUE FALSEORTRUE = TRUE

TRUE ORFALSE = TRUE FALSEORFALSE = FALSE
Example:
VAR1=1 ; Set variable 1 equal to 1
IF(VAR1=1 OR IN=b1XXX) ; Compare variable 1 to 1, and check for input #1

; to be active

WRITE"FIRST EXAMPLE" ; If either condition is true, write out FIRST EXAMPLE
NIF ; End IF statement
ouT Output State
Type Output Product Rev
Syntax <I>0UT<b><b><b>...<b><b><b> AT6n00 1.0
Units n/a AT6N50 1.0
Range b = 0 (off), 1 (on) or X(don't change) 610n 4.0
Default 0 615n 1.0
Response n/a 620n 1.0
See Also OUTALL, OUTEN, OUTFNC, OUTLVL, OUTP, TOUT gggg 1-8

The Output StateQUT) command turns the programmable output bits on and off. A programmable output bit
must be defined as sucBYTFNCIi-A, which is the default definition) before this command will take affect.

The output bit pattern specified in t&Tcommand corresponds only to the outputs defined as
programmable@UTFNCI-A). For example, if only outputs 3 and 5 were defined as programmable, then
turning on outputs 3 and 5 would require the comn@nd11, NotOUTxx1x1.

Output bit patterns vary by product. The output bit patterns for all 6000 products are provided on page 6 of
this document.

If it is desired to set only one output value, instead of all outputs, the bit sélegiefator can be used,
followed by the number of the specific output. For exanlér.12-1 turns on output 12.

Example:
OUTFEN1 ; Enable output functions
OUTFNC1-1B ; Define output #1 as axis 1 moving/not moving
OUTFNC2-2B ; Define output #2 as axis 2 moving/not moving
OUTFNCS-A ; Define output #3 as programmable
OUTFNC4-A ; Define output #4 as programmable
OUTFNC5-F ; Define output #5 as fault output
ouT10 ; Turn on first programmable output (output #3),

; turn off second programmable output (output #4)
OuUT.2-1 ; Turn on the second programmable output (output #4)
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[ OUT ] Output Status

Type Assignment or Comparison Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6N50 1.0
Range b = 0 (off), 1 (on) or X(don't change) 610n 4.0
Default 0 615n 1.0
Response n/a 620n 1.0
See Also OUTALL, OUTEN,OUTFNC,OUTLVL, TOUT, VARB gégg 18

The Output StatusOUT command is used to assign the output states to a binary vavalRg,(or to

make a comparison against a binary or hexadecimal value. To make a comparison against a binary value,
the letter b (b or B) must be placed in front of the value. The binary value itself must only contain ones,
zeros, or Xs (1, g, X, x). To make a comparison against a hexadecimal value, the letter h (h or H) must be
placed in front of the value. The hexadecimal value itself must only contain the letters A through F, or the
numbers @ through 9.In servo products, @i ENcommand has no effect on auxiliary outpa@sicA,

OUT-B, etc.) when they are configured as output-on-position outputs withUhENCi-H command.

Syntax: VARBn=OUTWwheren is the binary variable number,
or [OUT] can be used in an expression suchré@uUT=b11d1) , orIF(OUT=h7F)

Output bit assignments vary by product. The output bit patterns for all 6000 products are provided on page
6 of this document. The outputs are numberedri(todepends on the product) from left to right.

The function of the outputs is established with@usrFNGommand (although tHOUT] command looks
at all outputs regardless of their assigned function from@tiEFNGommand). If it is desired to assign
only one output value to a binary variable, instead of all outputs, the bit s§lepefator can be used,
followed by the number of the specific output. For exampA&B1=0UT.12 assigns output 12 to binary
variable 1.

Example:

VARB1=0UT ; Output status assigned to binary variable 1
VARB2=0UT.12 ; Output bit 12 assigned to binary variable 2
VARB2 ; Response if bit 12 is set to 1:

T FVARB2=X XXX XXXX XXX XXXXXXXX_ XXXXXXXX XXXX
IF(OUT=b111011X11) ; If the output status contains 1's for outputs 1, 2, 3, 5,
; 6, 8, and 9, and a 0 for output 4, do the IF statement

TREV : Transfer revision level
NIF ; End IF statement
IF(OUT=h7F00) ; If the output status contains 1's for outputs 1, 2, 3, 5,

; 6, 7, and 8, and 0's for every other output, do the IF

; statement
TREV : Transfer revision level
NIF ; End IF statement
OUTALL Output State for Multiple Outputs
Type Output Product Rev
Syntax <I>OUTALL<i><i>,<b> AT6N00 1.0
Units See below AT6n50 1.0
Range Ist i =1to n; 2ndi =First ito n, b=0(offf or 1(on)( n=total #of g10n 4.0

general-purpose outputs, varies by product and option) 615n 1.0

Default 0 620n 1.0
Response n/a 625n 1.0
See Also OUT, OUTEN,OUTFNC,OUTLVL, TOUT 6270 1.0

The Output StateQUTALL command turns the programmable output bits on and off. A programmable
output bit must be defined as sudUTFNCI-A) before this command will take affettote: OUTFNCI-A is
the default.
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The outputs specified in tt@UTALLcommand corresponds only to the outputs defined as programmable
(OUTFENCI-A). For example, if only outputs 3 and 5 were defined as programmable, then stating the
commanddOUTALL1,2,1 will turn on outputs 3 and 5.

Syntax  Firsti
Second
b

Beginning of output set. Range: 1rté
Ending of output set. Range: fiisto n *
State of the outputsd= off, 1 = on)

* nrepresents the maximum number of programmable outputs. This number varies by product.
The programmable output configurations for all 6000 products are provided on page 6 of
this document.

Example:
OUTALL1,141 ; Turn on programmable outputs 1 through 14

OUTANA Analog Output, Auxiliary

Type Output Product Rev
Syntax <I>OUTANA<r> AT6Nn00 n/a
Units r = Volts AT6N50 1.0
Range -10.000 to + 10.000 610n n/a
Default 0 615n n/a
Response n/a 620n n/a
See Also none 625n n/a

6270 n/a

The OUTANAcommand controls the voltage setting from the ANA output on the AT6n50's AUX connector.
The range is -10V to +10V with an accuracy of +/- 5%. The output is controlled with an 8-bit digital-to-
analog converter.

Example:
OUTANAS.00 ; Set ANA output to +5.00 volts
OUTANA-3.00 ; Set ANA output to -3.00 volts

OUTEN Output Enable

Type Output or Program Debug Tool Product Rev
Syntax <I>OUTEN<d><d><d>...<d><d><d>
Units n/a AT6Nn00 1.0
Range d = 0 (off), 1 (on), E(enabled) or X(don't change) ’g‘irg:so 3-18
Default E poph 1-0
Response OUTEN: *OUTENEEEE_EEEE_EEEE_EEEE_EEEE_EEEE 620n 1:0
See Also OUT, OUTENC,OUTLVL, TSTAT 625n 1.0
6270 1.0

The Output EnableQUTEN command allows the user to disable any of the outputs from their configured
function and set them on or off. This command is used for troubleshooting and initial start-up testing. It
allows you to simulate output operations by bypassing the configured output function.

0 = Disable output function and turn output off
1 = Disable output function and turn output on
X = No change from previous state

E = Re-enable output function

In servo products, theUTENcommand has no effect on auxiliary outpasitA, ouT-B, etc.) when they
are configured as output-on-position outputs withQkdFNCi-H command.

Programmable output bit assignments vary by product. The output bit patterns for all 6000 products are
provided on page 6 of this document. The outputs are numbered(th tiepends on the product) from left
to right.
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Example:
; This allows the user to test if the fault output is working,
; without the inconvenience of trying to force a fault.

OUTFEN1 ; Enable output functions

OUTFNC1-1B ; Define output #1 as axis 1 moving/not moving
OUTFNC2-2B ; Define output #2 as axis 2 moving/not moving
OUTFNCS3-A ; Define output #3 as programmable

OUTFNC4-A ; Define output #4 as programmable

OUTFNC5-F ; Define output #5 as fault output

OUTENxxxx1 ; Disable programmed function of output #5 and turn on

OUTFEN Output Function Enable

Type Output Product Rev
Syntax <I>OUTFEN<b> AT6N00 1.0
Units n/a AT6n50 1.0
Range b = 0 (disable), 1 (enable) or X(don't change) 610n 4.0
Default 0 615n 1.0
Response OUTFEN: *OUTFENO 620n 1.0
SeeAlso  OUTFNC,0UTP, POUT 625n 1.0

6270 1.0

The Output Function Enabl®@(TFEN command enables the use of @¢TFN@ommand, as well as the
OUTPAOUTPBOUTPGandOUTPDcommands. IDUTFENS disabled, the outputs can only be used as
programmable output©(UTFNCI-A).

Example:
OUTFEN1 ; Enable output functions

OUTENC Output Function

Type Output Product Rev
Syntax <I>OUTFNC<i><-<a>c> AT6N00 1.0
Units i =output #, a=axis, c =function identifier (letter) AT6N50 1.0
Range i =upto 28 (depends on product), a=upto 4 (depends on product), 610n 4.0
c=A-H ] 615n 1.0

Default ¢ = A(programmable output function) 620n 1.0
Response OUTFNC: *OUTFNC1-APROGRAMMABIBJTPUT STATUSOFF 625n 1.0
(repeated once for each programmable output) 6270 1.0

*OUTFNC28-A PROGRAMMABIBUTPUT STATUSOFF
OUTFNC1: *OUTFNC1-APROGRAMMABIRJUTPUT STATUSOFF

See Also OUT, OUTEN, OUTFEN, OUTLVL, OUTP, OUTPLC, OUTTW, POUT, SMPER,
TSTAT

The Output FunctionUTFNE command defines the functions for each output. The factory setting for all
the outputs is programmable output b@JTFNCI-A).

NOTE

The output functions must be enabled with the OUTFENcommand. If the output
functions are not enabled, only OUTFNCI-A will function correctly.

Programmable output bit assignments vary by product. The output bit patterns for all 6000 products are
provided on page 6. The outputs are numberech ralepends on the product) from left to right. The
programmable outputs are scanned oncesystem updatésteppers: 2 milliseconds; servos: depends on
currentiNDAX andSSFRsettings — see table 8sFRcommand description).

For the functions that are axis specific (B, D, and E), an optional axis specifier may be placed in front of the
function. By placing the axis specifier in front of the function letter, the output will only go active when the
specific axis specified has the corresponding condition. If an axis specifier is not specified, then if any of the
axes have the corresponding condition, the output will go active. The output functions are as follows:
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Identifier

Function Description

A

Programmable Output : Standard output (default function). Turn on or off with the OUTor
OUTALLcommands to affect external processes. To view the state of the outputs, use the TOUT
command. To use the state of the outputs as a basis for conditional branching or looping
statements (IF , REPEAT WHILE, etc.), use th¢ OUT] command.

Moving/Not Moving Axis : Output activates when the axis is moving. As soon as the move is
completed, the output will change to the opposite state.

Servos: With the target zone mode enabled (STRGTE], the output will not change state until
the move completion criteria set with the STRGTDand STRGTVcommands has been met. In this
manner, the output functions as an /n Position output.

Program in Progress : Output activates when a program is being executed. After the program
is finished, the output's state is reversed.

End-of-Travel Limit Encountered : Output activates when a hard or soft end-of-travel limit has
been encountered. When a limit is encountered, you will not be able to move the motor in that
same direction until you clear the limit by changing direction (D) and issuing a GOcommand.
(An alternative is to disable the limits with the LHO command, but this is recommended only if
the motor is not coupled to the load.)

Stall Indicator (Steppers Only): Output activates when a stall is detected. To detect a stall, you
must first connect an encoder, enable the encoder step mode with the ENC1command, enable
the position maintenance function with the EPM1command, and enable stall detection with the
ESTALL1 command. For details refer to the Closed-Loop Stepper Setup section in the 6000
Series Programmer's Guide. Not applicable to the OEM-AT6n00.

Fault Indicator : Output activates when either the user fault input or the drive fault input
becomes active. The user fault input is a general-purpose input defined as a user fault input
with the INFNCi-F command. Make sure the drive fault active level (DRFLVL) is appropriate for
the drive you are using. The drive fault input is not available on the OEM-AT6n00.

Position Error Exceeds Max. Limit  (Servos Only): Output activates when the maximum
allowable position error, as defined with the SMPERcommand, is exceeded. The position error
(TPER is defined as the difference between the commanded position (TPQ and the actual
position as measured by the feedback device. When the maximum position error is exceeded
(usually due to instability or loss of position feedback from the feedback device), the controller
shuts down the drive and sets error status bit #12 (reported by the TERcommand). If the SMPER
command is set to zero (SMPERD, the position error will not be monitored; thus, the Maximum
Position Error Exceeded function will not be usable.

Output On Position (Servos Only): Output activates when the specified axis is at a specified
position. Applicable only to the auxiliary outputs (OUT-A through OUT-D). Output On Position
function parameters are configured with the OUTPAOUTPB OUTPCand OUTPDcommands for
axes 1 through 4, respectively. This function is not applicable to the OEM6250. Output On
Position cannot be used with ANI feedback.

Example:
OUTFEN1

; Enable output functions

OUTFNC1-3B ; Define output #1 as axis 3 moving/not moving
OUTFNC2-D ; Define output #2 to go active when any of the limits are

; hit on any axis
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OUTLVL Output Active Level

Type Output Product Rev
Syntax <I>0UTLVL<b><b><b>...<b><b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b =0 (active low), 1 (active high) or X(don't change) 610n 4.0
Default 0 615n 1.0
Response OUTLVL: *OUTLVL0000_0000_0000_0000_0000_0000 620n 1.0
See Also OUT, OUTEN, OUTFEN, OUTFNC, OUTP, OUTPLC, OUTTW, POUT gg?g 18

The Output Active Level@uTLVL) command defines the active state of each programmable output. The
default state is active low. Programmable output bit pattern varies by product — refer to page 6. Refer to
the 6000 Series produletstallation Guidefor programmable output schematics.

When an output is defined to be active lowQaT1command will cause the output to be pulled to ground.
When an output is defined to be active highQanicommand will cause the output to source current from
the power supply.

Example:
OUTLVL1X0 ; Config output 1 active high, output 2 unchanged, output 3 active low

OUTP Output on Position — Axis Specific
Type Output Product Rev
Syntax <I>0UTPn<b><b><r><i> AT6Nn00 n/a
Units n = axis/output identifier letter AT6n50 1.0
b =enable bits; r =scalable distance; i =time (ms) 610n n/a
Range n = A-D (A for OUT-A, axis 1, B for OUT-B, axis 2, etc.); 615n 1.0
b=0or 1; r =-999,999,999 - +999,999,999; i =0- 65535 620N n/a
Default 0,0,0,0 625n 1.0
Response OUTPA: *OUTPAO0,0,+0,0 6270 1.0

See Also [OUT ], OUT, OUTFEN, OUTFNC, PSET, SFB

Use the Output on Positio®TP) command to configure the respective auxiliary analog outpurt4
throughouT-D) to activate based on the actual position of the respective axis. The position referenced is the
position of the feedback device currently selected wittstiiecommand. If th&sSFB command is changed,

the output-on-position function is disabled until a @4TPncommand re-enables the function.

To use the©UTPncommand, you must first use tb& TFNCi-H command to configure the auxiliary output
to function as awutput on positioroutput, and you must enable output functions withti@FEN1
command. (Thei*” in the OUTFNCi-H command represents the number of the auxiliary output in the
product's output bit pattern — see page 6 for output bit patterns for each product.) Refer to the
programming example below.

Syntax:
OUTP n <b>, <b>, <r>, <i>

Axis/Output Specifier: j —[» Time (milliseconds):

A...Turnon OUT-A based on axis #1's position Time (milliseconds) the outputis to stay active.
B...Turnon OUT-B based on axis #2's position The output activates when the actual position
C...Turnon OUT-C based on axis #3's position is > or = the specified "Position Comparison”
D...Turnon OUT-D based on axis #4's position distance (<r>), and stays active for the

specified time. If this field is setto zero, the
output will stay active for as long as the actual

Enable Bit: « distance equals or exceeds the position
" . comparison distance (this is possible only for
1 ... Enable the output-on-position function an absolute position comparison).

0 ... Disable the output-on-position function

If an SFBcommand is executed, the function is

» Position Comparison:

disabled.
Scalable distance with which the feedback
device position is to be compared (distance is
Increment or Absolute Position Comparison: < either incremental or absolute, depending on the
- ) ) second <b> data field). The feedback device
1 ... Setposition comparison to incremental used is the one currently assigned with the last
(measured from the last start-motion sFBcommand. (Qutput on Position is not
command, such as GO GOL GOWHERtc.) possible with ANI feedback.)

0 ... Set position comparison to absolute
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NOTE

The output activates only during motion; therefore, issuing a PSETcommand to set the
absolute position counter to activate the output on position will not turn on the output
until the next motion occurs.

Example (for the AT6450):

OUTFEN1 ; Enable output functions
OUTFNC25-H ; Set OUT-A (output #25) as an "output on position" output
OUTFNC26-H ; Set OUT-B (output #26) as an "output on position" output

OUTPA1,0,+50000,50 ; Turn on OUT-A for 50 ms when the actual position of
; axis #1 is > or = absolute position +50,000
OUTPB1,1,+30000,50 ; Turn on OUT-B for 50 ms when the actual position of
; axis #1 is > or = incremental position 30,000 (since the
; last GO)

OUTPLC Establish PLC Strobe Outputs

Type Output Product Rev
Syntax <I>OUTPLC<i> <i-i>,<i>,<i> AT6N00 1/0
Units See below OEM-AT6n00 3.0
Range See below AT6n50 1/0
Default 1,0-0,0,0 610n 4.0
Response OUTPLC1: *OUTPLC1,0-0,0,0 615n 1/0
See Also INPLC, OUT, OUTEN, OUTFNC, OUTLVL, OUTTW, [ TW ] 620n 10

625n 1/0

6270 1/0

The Establish PLC Strobe Outpy@JTPLG command with its corresponditigPLC command configure

the applicable inputs and outputs to read data from a parallel I/O device such as a PLC (Programmable
Logic Controller), or a passive thumbwheel module. The actual data transfer occurs Wtltdnemand.
Refer to theTwcommand for a description of the data transfer process.

TheOuTPLCcommand has four fieldsié,<i-i>,<i>,<i> ):

Data Field Description

Field 1: <i> Set #: There are 4 possible OUTPLGsets (1-4). This field identifies which set to use.
Field 2: <i-i> Strobe Output #s : Data reads with the TWcommand are strobed by the outputs selected

in this field. The first number is the first output, and the second number is the last output.
The outputs must be consecutive. The number of outputs should equal half the number of
the maximum number of BCD digits required. If 6 digits are being read, then three outputs
are needed as each output strobe selects two BCD digits.

> TWCommand Pending : This field identifies an output that becomes active on a TW
command and then turns off on completion of the TWcommand. This output can signal a
device that a TWcommand is pending. A zero in this field will not activate any output.

Field 3: <i

Field 4: <i

> Strobe Time : This field identifies the length of time an output will stay active in order to
read the BCD digits. The strobe time (in milliseconds) should be greater than the PLC
scan time, if a PLC is being used, or set greater than the minimal debounce time if using
thumbwheels. Range = 1 - 5000 milliseconds.

To disable a specific PLC set, en@®TPLCn,J-3,8,3 wheren is the PLC set (1-4).

Example:
INPLC2,1-8,9,10 ; Set INPLC set 2 as BCD digits on inputs 1 - 8, with input 9
; as the sign bit, and input 10 as the data valid
OUTPLC2,1-4,5,50 ; Set OUTPLC set 2 as output strobes on outputs 1 - 4, with
; output 5 as the command pending bit, and strobe time of 50
: milliseconds
A(TWE) ; Read data into axis 1 acceleration using INPLC set 2
; and OUTPLC set 2 as the data configuration
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OUTTW Establish Thumbwheel Strobe Outputs

Type Output Product Rev
Syntax <I>OUTTW<i> <i-i>,<i>,<i> AT6N00 1.0
Units See below OEM-AT6n00 3.0
Range See below AT6N50 1.0
Default 1,0-0,0,0 610n 4.0
Response OUTTW1: *OUTTW1,0-0,0,0 615n 1.0
See Also INSTW, OUT, OUTEN,OUTFNC,OUTLVL, OUTPLC,[ TW ] 620n 10

625n 1.0

6270 1.0

The Establish Thumbwheel Strobe Outp@sT{TWcommand with its correspondiigSTW command
configure the applicable inputs and outputs to read data from an active thumbwheel device such as
Compumotor's TM8 Thumbwheel Module. The actual data transfer occurs with/tloenmand. Refer to
theTwcommand for a description of the data transfer process.

TheouTTwommand has four fieldsi¢,<i-i>,<i>,<i> ):

Data Field Description

Field 1: <i> Set #: There are 4 possible OUTTWgets (1-4). This field identifies which set to use.

Field 2: <i-i> Strobe Output #s : Data reads with the TWcommand are strobed by the outputs selected

in this field. The first number is the first output, and the second number is the last output.
The outputs must be consecutive. The number of outputs should be compatible to the
thumbwheel device (3 for the TM8 Module).

Field 3: <i> TM8 Enable Output : This field identifies an output that becomes active on a TW
command and then turns off on completion of the TWcommand. This output can enable a
TM8 module to respond, thus allowing multiple TM8s to be wired to the inputs and
outputs. A zero in this field will not activate any output.

Field 4: <i> Strobe Time : This field identifies the length of time an output will stay active to read the
BCD digits. The strobe time (in milliseconds) should be set to a minimal debounce time.
Range = 1 - 5000 milliseconds.

Example:

INSTW2,1-4,5 ; Set INSTW set 2 as BCD digits on inputs 1 - 4, with input 5
; as the sign bit

OUTTW2,1-3,4,50 ; Set OUTTW set 2 as output strobes on outputs 1 - 3, with
; output 4 as the output enable bit, and strobe time of 50
; milliseconds

A(TW2) ; Read data into axis 1 acceleration using INSTW set 2 and
; OUTTW set 2 as the data configuration
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PA Path Acceleration

Type Path Contouring or Motion (Linear Interpolated) Product Rev
Syntax <I>PA<r> AT6Nn00 1.0
Units r = units/sec/sec AT6n50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n n/a
Default 10.0000 615n n/a
Response PA: *PA10.0000 620n 1.0
See Also GOL, PAA, PAD, PADA, PSCLA, SCALE 625n 1.0

6270 1.0

The Path AcceleratiorP) command specifies the path acceleration to be used with linearly interpolated
moves GOL), and all contouring move®I(IN, PARCMPARCOMPARCOPPARCH. For both the linear
interpolated and the contouring moves, the path acceleration refers to the acceleration experienced by the
load as motion gains speed along the path. For linearly interpolated moves, the acceleration of each
individual axis is dependent on the distance it contributes to the total path traveled by the load. In
contouring paths, the acceleration of each individual axis is dependent on the direction of travel in the X-Y
plane.NOTE: ThePAvalue can be altered between path segments, but not within a path segment.

Contouring and linear interpolation are discussed in detail in the Custom Profiling chapter@i@be
Series Programmer's Guide

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardI&sof the
command setting. If scaling is not enable@ALE®, the acceleration value is entered in motor
revs/sec/sec ; this value is internally multiplied by the drive resolutiB&g value to obtain an
acceleration value in motor steps/sec/sec for the motor trajectory calculations. If scaling is
enabled $CALEJ), the entered acceleration value is internally multiplied by the path
acceleration scaling factoP$CLA to convert user units/sec/sec to motor steps/sec/sec.

Servos:  If scaling is not enabledSCALEg), the acceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluti@&@RES value or the LDT resolution.DTRES

value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEY), the entered acceleration value is internally multiplied by the
acceleration scaling factaBCLA) to convert user units/sec/sec to encoder, resolver, LDT, or

ANI steps/sec/sec.

The path acceleration remains set until you change it with a subsequent path acceleration command.
Accelerations outside the valid range are flagged as an error, with a nteNs@gedD DATA-FIELD x,

where x is the field number. When an invalid acceleration is entered the previous acceleration value is
retained.

If the path deceleratioPAD command has not been entered, the path acceleraipndmmand will set
the path deceleration rate. Once the path deceler&iim ¢ommand has been entered, the path
accelerationA) command no longer affects path deceleration.

Example:

PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit

PSCLD25000 ; Set path distance scale factor to 25000 steps/unit

PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit

SCALE1 ; Enable scaling factor

PV5 ; Set path velocity to 5 units/sec

PA50 ; Set path acceleration to 50 units/sec/sec

PAD100 ; Set path deceleration to 100 units/sec/sec

DEF progl ; Begin definition of path named progl

PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes

PABO ; Set to incremental coordinates

PLIN1,1 ; Specify X-Y endpoint position to create a 45 degree
; angle line segment

END ; End definition of path progl

PCOMP progl ; Compile path progl

PRUN progl ; Execute path progl
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PAA Path Average Acceleration

Type Motion (S-Curve) or Motion (Linear Interpolated) Product Rev
Syntax <I><@><a>PAA<I> <r>,<r> <r> AT6n00 n/a
Units r = units/sec/sec AT6N50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n n/a
Default 10.00 (trapezoidal profiling is default, where PAAtracks PA) 615n n/a
Response PAA: *PAA10.0000,10.0000,10.0000,10.0000 620n n/a

1PAA: *1PAA10.0000 625n 1.0
See Also DRES, PA, PAD, PADA, PSCLA, SCALE 6270 1.0

The Path Average AccelerationXd command allows you to specify the average acceleration for an S-
curve path profile. S-curve profiling provides smoother motion control by reducing the rate of change in
acceleration and deceleration; this accel/decel rate of change is knfatk &scurve profiling improves
position tracking performance in linear interpolation applications. S-curve profiling is not available for
contouring applications.

Trapezoidal S-Curve

Velocity
Velocity

Time Time

| | Time U Time

The values for the maximum path acdsd)(and average path acceld®) commands determine the
characteristics of the S-curve. To smooth the acceleration ramp, you mustRaterommmand value that
satisfies this equations2 PA< PAA< PA The following conditions are possible:

Decel Accel
Decel Accel

Maximum Jerk Less Jerk

Acceleration Setting Profiling Condition

PAA> 1/2 PA but PAA< PA S-curve profile with a variable period of constant acceleration

PAA=1/2 PA Pure S-curve (no period of constant acceleration—smoothest motion)

PAA=PA Trapezoidal profile (but can be changed to an S-curve by specifying a new PAAvalue
less than PA)

PAA< 1/2 PA or PAA> PA When you issue a GOLcommand, the move will not be executed and an error message,

*INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

PAA= zero S-curve profiling is disabled. Trapezoidal profiling is enabled. PAAtracks PA & PADA
tracks PAD (Track means the command's value will match the other command's value
and will continue to match whatever the other command's value is set to.)

No PAAvalue ever entered Profile will default to trapezoidal. PAAtracks PA

While programming S-curves, if you never change the maximum or average path decelesétom (
PADA commandsPADAwill track PAA However, once you chang§aDb PADAwiIll no longer track changes
in PAA

| NOTE |

Once you enter a PAAvalue that is = zero or # PA, S-curve profiling is enabled only for
interpolated moves (e.g., not for homing, which requires the HOMADAnd/or HOMAA
commands). All subsequent interpolated moves for that axis must comply with this
equation: 1/2 PA< PAA< PA

Increasing th&@AAvalue above the pure S-curve levehA> 1/2PA), the time required to reach the target
velocity and the target distance is decreased. However, incréssiadso increases jerk.
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The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):

Time = Yelooty Time = |20Distance
Aavg Aavg

NOTE: Path acceleration scalinBgCLA affectsPAAthe same as it does fea

*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chaptel6dB&eries
Programmer's Guide

Example:

PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit

SCLD1000 ; Set distance scale factor to 1000 steps/unit, all axes

PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit

SCALE1 ; Enable scaling factor

PV5 ; Set path velocity to 5 units/sec

PA50 ; Set path acceleration to 50 units/sec/sec

PAA40 ; Set path s-curve (average) acceleration to 40 units/sec/sec

PAD100 ; Set path deceleration to 100 units/sec/sec

PADA70 ; Set path s-curve (average) deceleration to 70 units/sec/sec

DEF progl ; Begin definition of path named progl

D10,5,2,11 ; Set distance values, axes 1-4

GOL1111 ; Initiate linear interpolation motion

END ; End definition of path progl

PAB Path Absolute

Type Path Contouring Product Rev
Syntax <I>PAB<b> AT6n00 1.0
Units n/a AT6n50 4.1
Range b = 0 (incremental) or 1 (absolute) 610n n/a
Default 0 615n n/a
Response Noresponse - Must be defining apath (DEF) 620n 1.0
See Also PL, PLC, PSCLD, PWC,SCALE 625n 41

6270 4.1

The Path AbsoluteP@B) command is used to indicate whether the subsequent segment endpoints are
specified in either incrementad)(or absoluteX) coordinates. Segment endpoint position specifications

may be either absolute with respect to the user-defined coordinate system, or incremental, relative to the
start of each individual segment. At any point along a path definition, coordinates may be switched from
incremental to absolute.

The absolute coordinate system may be eithewtit& coordinate system or thecal coordinate system
(seePL).
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PAD Path Deceleration

Type Path Contouring or Motion (Linear Interpolated) Product Rev
Syntax <I>PAD<r> AT6Nn00 1.0
Units r = units/sec/sec AT6N50 1.0
Range 0.00025 - 24,999,999 (depending on the scaling factor) 610n n/a
Default 10.0000 (PAD tracks PA) 615n n/a
Response PAD: *PAD10.0000 620n 1.0
See Also GOL, PA, PAA, PADA, PSCLA, SCALE 625n 1.0

6270 1.0

The Path DeceleratioAD command specifies the path deceleration to be used with linearly interpolated
moves GOL), and all contouring move®I(IN, PARCMPARCOMPARCOPPARCH. For both the linear

interpolated and the contouring moves, the path deceleration refers to the deceleration experienced by the
load as motion slows along the path. For linearly interpolated moves, the deceleration of each individual

axis is dependent on the distance it contributes to the total path traveled by the load. In contouring paths, the
deceleration of each individual axis is dependent on the direction of travel in the X-Y plane.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardI&sof the
command setting. If scaling is not enable@ALEJ, the deceleration value is entered in motor
revs/sec/sec; this value is internally multiplied by the drive resolutiB&g value to obtain an
deceleration value in motor steps/sec/sec for the motor trajectory calculations. If scaling is
enabled $CALEJ), the deceleration value is internally multiplied by the path acceleration
scaling factorBSCLA to convert user units/sec/sec to motor steps/sec/sec.

Servos:  If scaling is not enabledsCALE®, the deceleration value is entered in encoder or resolver
revs/sec/set.DT inches/sec/sec, or ANI volts/sec/sec; encoder or resolver and LDT values are
internally multiplied by the encoder resoluti@&@RES value or the LDT resolution.DTRES
value to obtain an acceleration value in steps/sec/sec for the motion trajectory calculations. If
scaling is enabledSCALEY), the entered deceleration value is internally multiplied by the
deceleration scaling facto8CLA) to convert user units/sec/sec to encoder, resolver, LDT, or
ANI steps/sec/sec.

The path deceleration remains set until you change it with a subsequent path deceleration command.
Decelerations outside the valid range are flagged as an error, with a néssagéd DATA-FIELD x,

where x is the field number. When an invalid deceleration is entered the previous deceleration value is
retained.

If the path deceleratiofPAD command has not been entered, the path acceleraipndmmand will set
the path deceleration rate. Once the path deceler&iim ¢ommand has been entered, the path
accelerationgA) command no longer affects path deceleratioRrADis set to zeroRADY, then the path
deceleration will once again track whatever®#ecommand is set to.

Example: Refer to the path acceleration (PA) command example.

PADA Path Average Deceleration
Type Motion (S-Curve) or Motion (Linear Interpolated) Product Rev
Syntax <I><@><a>PADA<r>,<r>,<r> <r> AT6N00 n/a
Units r = units/sec/sec AT6N50 1.0
Range 0.00025 - 24999999 (depending on the scaling factor) 610n nla
Default 10.00 (PADAtracks PAA) 615n n/a
Response PADA: *PADA10.0000,10.0000,10.0000,10.0000 620n n/a
1PADA: *1PADA10.0000 625n 1.0
See Also DRES, PA, PAA, PAD, PSCLA, SCALE 6270 1.0

Use the Path Average Decelerati®DA command to specify the average deceleration for an S-curve
path profile. S-curve profiling provides smoother motion control by reducing the rate of change in
acceleration and deceleration; this accel/decel rate of change is knfask &scurve profiling can
improve position tracking performance in linear interpolation applications. S-curve profiling is not
available for contouring applications.
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Trapezoidal S-Curve

Velocity
Velocity

Time Time

Decel Accel
Decel Accel

| | Time \—/ Time

The values for the path maximum ded®A) and path average decelydA commands determine the
characteristics of the S-curve. To smooth the deceleration ramp, you must @eraommand value
that satisfies this equation2 PAD< PADA< PAD The following conditions are possible:

Maximum Jerk Less Jerk

Deceleration Setting Profiling Condition

PADA> 1/2 PAD but PADA< PAD S-curve profile with a variable period of constant deceleration
PADA= 1/2 PAD Pure S-curve (no period of constant deceleration—smoothest motion)
PADA= PAD Trapezoidal profile (but can be changed to S-curve by specifying a new PADAvalue < PAD

PADA< 1/2 PAD or PADA> PAD When you issue a GOLcommand, the move will not be executed and an error message,
*INVALID CONDITIONSFORS_CURVEACCELERATION—FIELD, will be displayed.

PADA= zero Upon entering the PADAZcommand, an error message, *INVALID DATA—FIELDn will be
displayed.

S-curve profiling with PAA and  PADAwill always match the PAAcommand value (identical S-curve accel and decel
no PADAor PADever entered profiles). When you change PAR PADAwill no longer match changes in PAA

NOTE

Once you enter a PADAvalue that is # zero or # PAD S-curve profiling is enabled only
for interpolated move decelerations  (e.g., hot for homing decelerations, which require
the HOMADA&ommand). All subsequent interpolated moves for that axis must comply

with this equation: 1/2 PAD< PADA< PAD

Increasing th&@ADAvalue above the pure S-curve lev@hDA> 1/2PAD), the time required to reach the
target velocity and the target distance is decreased. However, incrieabifglso increases jerk.

The calculation for determining S-curve average accel and decel move times is as follows:

(Aavg = average accel or decel value):

Time = Yelooly o, Time = |2LDistance
Aavg Aavg

NOTE: Path acceleration scalinggCLA affectsPADAthe same as it does feAD

*** Eor a more in-depth discussion on S-curve profiling, refer to the Custom Profiling chaptel6db&eries
Programmer's Guide

Example: Refer to the path average acceleration (PAA command example.
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[ PANI ] Position of ANI Inputs  (-AN/ Option Only)

Type Assignment or comparison Product Rev
Syntax See below AT6n00 n/a
Units n/a AT6Nn50-ANI 3.3
Range n/a 610n n/a
Default n/a 615n-ANI 3.3
Response n/a 620n n/a
See Also [ ANI'], ANIPOL, [ FB], [ CA], CMDDIR,PSET, SCALE, SCLD, SFB, TANI, ~ 625n-ANI 3.3

TPANI, TFB 6270-ANI 3.0

ThePANI command is used to assign the ANI analog inputs position information to a variable, or to make a
comparison against another value. Pl value represents the ANI input position after the affects of
distance scalingSCLD), offset PSET), polarity ANIPOL), and commanded direction polaritg\{DDIR.

The TPANI andPANI commands are designed for applications in which ANI input is scaled and/or used as
position feedback. If you are using ANI input to monitor an analog signatAtileandANI commands

would be more appropriat€ ANI andANI values are measured in volts and are unaffected by scaling,
offset, polarity, or command direction polarity).

ThePANI value is represented in analog-to-digital converter (ADC) units if scaling is dissdadgd.
The ADC has a 14-bit resolution, giving a range of +8191 to -8192 counts when using-i@W¥utange
of the ANI input (819 counts/volt). If scaling is enabl&tALEL), anSCLDscale factor of 819 (the default
value when ANI feedback is selected) allows units of volts to be used.

Syntax: VARn=aPANI wheren is the variable number, aads the analog input number (1-4, product
dependent), or theANI command can be used in an expression sutti{la#ANI=2.3) . An
analog input number specifier must precedePtdigl command (e.gJPANI, 2PANI, etc.), or
else it will default to input 1.

Example:
SCLD819 ; Set distance scaling to accommodate values in volts
; (819 counts/volt)
SCALE1 ; Enable scaling
VAR4=2PANI ; Position of ANI analog input #2 is assigned to variable 4

IF(1PANI<8.2) ; If position of ANI input #1 is < 8.2 volts, do the
; commands between the IF statement and the NIF statement.

TREV : Transfer revision level

NIF ; End if statement

PARCM Radius Specified CCW Arc Segment

Type Path Contouring Product Rev
Syntax <I>PARCM<r>,<r>,<r> AT6n00 1.0
Units r =units (see below) AT6N50 4.1
Range 0.00000 - 999,999,999 610n n/a
Default n/a 615n n/a
Response Noresponse - Must be defining apath (DEF) 620n 1.0
See Also PARCP,PARCOMPARCOP,PRTOL, PSCLD, SCALE 625n 41

6270 4.1

The Radius Specified CCW Arc SegmePARCYIcommand is used to specify the endpoints and the radius
of a counter-clockwise arc segment. The placement, length, radius of curvature, and orientation of the arc
are completely specified by the endpoint and radius specifications of the arc segment and the endpoint of
the previous segment (current position). The direction of rotation in the X-Y plane will be counter-
clockwise.

A complete circle cannot be specified witRARCMommand, because the center is arbitrafge the
PARCOMommand for circles.

Command SyntaxPARCM<Xend>,<Yend>,<Radius>

Segment endpoint position specifications may be either absblga)(with respect to user defined
segment start coordinates, or incremeraB@, relative to the start of each individual segment. The first
two numbers following theARCMommand specify the X endpoint and the Y endpoint, respectively.
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Radius specifications are signed values. A positive radius specifies an arc which is 180 degrees or less. A
negative radius specifies an arc which is 180 degrees or more. The last numben&tkeommand
specifies the radius.

Steppers only: All three position values are expressed in terms of motor steps, regardless of tlENCQurrent
command setting.

Scaling If scaling 6CALB is enabled, theARCMcommand values entered are internally multiplied by the
path distance scaling factd?§CLD to convert user units to motor steps. The distance values
may be truncated if the values entered exceed the distance resolution at the given scaling factor.
For further discussion on path distance scaling, refer te$laeDcommand description.

Example
PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit/unit
PSCLD25000 ; Set path distance scale factor to 25000 steps/unit
PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit
SCALE1 ; Enable scaling factor
PV5 ; Set path velocity to 5 units/sec
PA50 ; Set path acceleration to 50 units/sec/sec
PAD100 ; Set path deceleration to 100 units/sec/sec
PSETO0,0 ; Set absolute position to 0,0
DEF progl ; Begin definition of path named progl
PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes
PABO ; Set to incremental coordinates
POUT1001 ; Output pattern during first arc
PARCM5,5,5 ; Specify incremental X-Y endpoint position and radius arc
; <180 degrees for 1/4 circle counter-clockwise arc
POUT1100 ; Output pattern during second arc
PARCP5,-5,-5 ; Specify incremental X-Y endpoint position and radius arc
; >180 degrees for 3/4 circle clockwise arc
END ; End definition of path progl
PCOMP progl ; Compile path progl
PRUN prog1l ; Execute path progl
OuUT0000 ; Turn off the first four programmable outputs
PARCOM Origin Specified CCW Arc Segment
Type Path Contouring Product Rev
Syntax <I>PARCOM<r>,<r>,<r>,<r> AT6Nn00 1.0
Units r = units AT6N50 4.1
Range 0.00000 - +999,999,999 610n n/a
Default n/a 615n n/a
Response Noresponse - Must be defining apath (DEF) 620n 1.0
See Also PARCOP,PARCM,PARCP, PRTOL, PSCLD, SCALE gg?g ﬂ

The Origin Specified CCW Arc SegmemARCOMcommand is used to specify the coordinates necessary

to create a counter-clockwisec segment. The placement, length, radius of curvature, and orientation of the
arc are completely specified by the endpoint and center specifications of the arc segment and the endpoint
of the previous segment (current position). The direction of rotation in the X-Y plane will be counter-
clockwise.

Command SyntaxPARCOM<Xend>,<Yend>,<Xcenter>,<Ycenter>

Segment endpoint position specifications may be either absbBld)(with respect to user defined
segment start coordinates, or incremerRaBg), relative to the start of each individual segment. The first
two numbers following theARCOMommand specify the X endpoint and the Y endpoint, respectively.

Center position specifications are always incrementatelative to the start of the arc segment. The last
two numbers following theARCOMommand specify the X center point and Y center point coordinates,
respectively.

Steppers only: All four position values are expressed in terms of motor steps, regardless of thENsTirrent
command setting.
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Scaling If scaling 6CALB is enabled, theARCOMommand values entered are internally multiplied by
the path distance scaling fact®SCLD to convert user units to motor steps. The distance values
may be truncated if the values entered exceed the distance resolution at the given scaling factor.
For further discussion on path distance scaling, refer te$laeDcommand description.

Example:

PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit/unit
PSCLD25000 ; Set path distance scale factor to 25000 steps/unit
PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit
SCALE1 ; Enable scaling factor

PV5 ; Set path velocity to 5 units/sec

PA50 ; Set path acceleration to 50 units/sec/sec
PAD100 ; Set path deceleration to 100 units/sec/sec
PSETO0,0 ; Set absolute position to 0,0

DEF progl ; Begin definition of path named prog1l

PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes
PABO ; Set to incremental coordinates

POUT1001 ; Output pattern during first arc

PARCOM5,5,0,5 ; Specify incremental X-Y endpoint position and X-Y center
; position for quarter circle counter-clockwise arc

POUT1100 ; Output pattern during second arc

PARCOPO0,0,5,0 ; Specify incremental X-Y endpoint position and X-Y center
; position for full circle clockwise arc

END ; End definition of path progl

PCOMP progl ; Compile path progl

PRUN prog1l ; Execute path progl

OuUT0000 ; Turn off the first four programmable outputs

PARCOP Origin Specified CW Arc Segment

Type Path Contouring Product Rev
Syntax <I>PARCOP<r><r><r><r> AT6n00 1.0
Units r =units AT6n50 4.1
Range 0.00000 - £999,999,999 610n n/a
Default n/a 615n n/a
Response Noresponse - Must be defining a path (DEF) 620n 1.0
See Also PARCOMPARCM,PARCP, PRTOL, PSCLD, SCALE gggg 3-1

The Origin Specified CW Arc SegmemARCOPcommand is used to specify the coordinates necessary to
create a clockwisarc segment. The placement, length, radius of curvature, and orientation of the arc are
completely specified by the endpoint and center specifications of the arc segment and the endpoint of the
previous segment (current position). The direction of rotation in the X-Y plane will be clockwise.

Command SyntaxPARCOP<Xend>,<Yend>,<Xcenter>,<Ycenter>

Segment endpoint position specifications may be either absbBld)(with respect to user defined
segment start coordinates, or incremerRaBg), relative to the start of each individual segment. The first
two numbers following theARCORcommand specify the X endpoint and the Y endpoint, respectively.

Center position specifications are always incrementatelative to the start of the arc segment. The last
two numbers following theARCORommand specify the X center point and Y center point coordinates,
respectively.

Steppers only: All four position values are expressed in terms of motor steps, regardless of thENsTirrent
command setting.

Scaling  If scaling 6CALB is enabled, theARCORommand values entered are internally multiplied by the
path distance scaling factd?$CLD to convert user units to motor steps. The distance values may
be truncated if the values entered exceed the distance resolution at the given scaling factor. For
further discussion on path distance scaling, refer te #&.Dcommand description.

Example: Refer to the PARCOMommand example.
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PARCP Radius Specified CW Arc Segment

Type Path Contouring Product Rev
Syntax <I>PARCP<r><r><r> AT6N00 1.0
Units r = units AT6n50 4.1
Range 0.00000 - £999,999,999 610n n/a
Default n/a 615n n/a
Response Noresponse - Must be defining apath (DEF) 620n 1.0
See Also PARCM,PARCOMPARCOP,PRTOL, PSCLD, SCALE gggg Z‘-i

The Radius Specified CW Arc SegmePARCH command is used to specify the endpoints and the radius

of a clockwisearc segment. The placement, length, radius of curvature, and orientation of the arc are
completely specified by the endpoint and radius specifications of the arc segment and the endpoint of the
previous segment (current position). The direction of rotation in the X-Y plane will be clockwise.

A complete circle cannot be specified witRaRCRcommand, because the center is arbitraige the
PARCOrRommand for circles.

Command SyntaxPARCP<Xend>,<Yend>,<Radius>

Segment endpoint position specifications may be either absBhgg){vith respect to user defined
segment start coordinates, or incremerRaBg), relative to the start of each individual segment. The first
two numbers following theARCPcommand specify the X endpoint and the Y endpoint, respectively.

Radius specifications are signed values. A positive radius specifies an arc which is 180 degrees or less. A
negative radius specifies an arc which is 180 degrees or more. The last numbensfdhReommand
specifies the radius.

Steppers only: All three position values are expressed in terms of motor steps, regardless of tiENQurrent
command setting.

Scaling If scaling 6CALB is enabled, theARCPcommand values entered are internally multiplied by
the path distance scaling fact®SCLD to convert user units to motor steps. The distance
values may be truncated if the values entered exceed the distance resolution at the given scaling
factor. For further discussion on path distance scaling, refer RstheDcommand description.

Example: Refer to the PARCMommand example.

PAXES Set Contouring Axes

Type Path Contouring Product Rev
Syntax <I>PAXES<i>,<i>,<i>,<i> AT6Nn00 1.0
Units See below AT6n50 4.1
Range i =1- 4 (product dependent) 610n n/a
Default 1,2,0,0 615n n/a
Response Noresponse - Must be defining apath (DEF) 620n 1.0
See Also DEF, END, PCOMP,PPRO, PRUN 625n 4.1

6270 4.1

The Set Contouring Axe®AXE9 command defines the axes to be used in the current path definition. The
four numbers following the comma specify the X, Y, Tangent, and Proportional axes, respectively. The X
and Y axes must be specified, but the Tangent and Proportional axes are optional.

If no axis number is specified for the Tangent or Proportional axes, it signifies that the Tangent or
Proportional axes are not included in that path definition. The axis specification for the entire path is done
with this command. TheAXEScommand should be given prior to any contour segments.

NOTE: For 6000 Series products that control only 2 axes of motion, the Tangent and Proportional axes are
not available.

Command SyntaxPAXES<Xaxis>,<Yaxis>,<Tangent>,<Proportional>
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Example:

DEF progl ; Begin definition of path named progl
PAXES1,2,3,4 ; Set axes 1,2,3,4 as the X, Y, Tangent, and

; Proportional axes respectively
PPRO2.25 ; Proportional axis path ratio = 2.25

;* put *

; * Multiple Segment Definitions  *

;* here *
END ,; End definition of path progl
PCOMP progl ; Compile path progl
PRUN progl ; Execute path progl
[ PC] Position Commanded
Type Assignment or Comparison Product Rev
Syntax See below AT6Nn00 n/a
Units n/a AT6Nn50 1.0
Range nia 610n n/a
Default n/a 615n 1.0
Response n/a 620n n/a
See Also ERES, GOWHEN, [PCC], [ PE], [ PER], PSET, SCALE, SCLD, SMPER,TAS, 625n 1.0

TFB, TPC, TPCC, TPE, TPER 6270 1.0

The Position Commande&@ command is used to assign the curcamhmanded positioof each axis to a
variable, or to make a comparison against another value. The value assigned to the variable or the value
against which the comparison is made is measured in encoder steps and is scaled by the distance scaling
factor GCLD), if scaling is enabled with th&CALE1command.

The commanded position is determined by the controller's move profile routine. The position profile is the
commando the servo system that the motor must follow. atteial positionis the position read by the
feedback device (s&#B). The commanded position and the actual position are used in the control
algorithm to determine the control signal. The position error is derived from the difference between the
commanded position and the actual position {$&Ror PER).

Syntax: VARn=aPCwheren is the variable number, aads the axis, ofPC] can be used in an
expression such a5(1PC>5@). ThePCcommand must be used with an axis specifier or it will
default to axis 1 (e.gLPC, 2PC, etc.).

If you issue @SETcommand, the commanded position value will be offset b 8& command value.

Example:

VARlpzlPC ; Commanded position for axis 1 is assigned to variable 1
IF(2PC<50) ; If the commanded position for axis 2 is <50, do the IF statement
VAR2=2PC+500 ; Commanded position for axis 2 plus 500 is assigned to variable 2
NIF ; End IF statement
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[ PCA] Position of Captured ANI Input

Type Assignment or Comparison Product Rev
Syr_1tax See below AT6n00 n/a
Units n/a AT6n50-ANI 1.0
Range -10 to +10 610n n/a
Default n/a 615n-ANI 1.0
Response n/a 620n n/a
See Also [ ANI'], ANIPOL, [ CA], CMDDIR,INFNC, [ PANI], 625n-ANI 3.0

[ PCA], PSET, SCLD, SFB, [ SS], SSFR, TCA, TPANI, TPCA, TSS 6270-ANI 1.0

The Position of Captured ANPCA command is used to assign one of the captured ANI analog input
register values (captured when trigger A, B, C or D is activated) to a variable, or to make a comparison
against another value. Once the captured ANI register value is assigned to a variable, or a comparison is
made, the respective position capture status (reported with bits 25 - 28 86theSS commands) is

cleared, but the position information remains in the register until it is overwritten by a subsequent position
capture from the trigger input.

The ANI value is referenced in counts and can be affected by:
e Distance scaleSCLD, if scaling is enabledSCALEY)
e Position offsetBSET)
¢ ANI input polarity ANIPOL)
e Commanded direction polaritZ 1DDIR

Syntax: VARn=aPCAcwheren is the variable numbes, is the axis, and c designates trigger A, B, C or D;
or [PCA] can be used in an expression suclréds®CAB>5@3Jd).
ThePCAcommand must be used with an analog input specifier or it will default to analog input 1
(e.g.,APCAA 2PCARB etc.).

The ANI input value can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined tgger interruptinputs with theNFNCi-H command, where is the input

bit number of the trigger input (input bit assignments vary by product—see page 6 for your product's bit
assignment configuration). Once defined, an active signal on the specified trigger input will capture the ANI
values on all axes. The ANI information is stored in registers and is available at the next system update
through the use of tHeCAandTPCAcommands.

POSITION CAPTURE ACCURACY

If ANI feedback is selected with the SFB command, the captured ANI value is
interpolated from the last sampled ANI input value and rate of change of the ANI input
value, and the time elapsed since the last sample. The position sample rate is
determined by the SSFRand INDAX commands (system update rate). The accuracy of
the position capture is +50us x velocity.

If ANI feedback is NOT selected with the SFB command, the last sampled ANI value is

simply stored as the captured ANI value. The accuracy is one system update period
(determined by SSFRand INDAX).

If you issue @SET (establish absolute position reference) command, any previously captured ANI input
values will be offset by the value specified in B&ET command.

Example (for the 6250):

INFNC25-H ; Assign trigger input A (TRG-A) as a trigger interrupt input
INFNC26-H ; Assign trigger input B (TRG-B) as a trigger interrupt input
VAR1=1PCAA ; Assign captured ANI value on analog input 1

; (captured when the TRG-A input became active) to variable 1
IF(2PCAB<40) ; If the captured ANI value on analog input 2

; (captured when the TRG-B input became active) is less
; than 40, do the IF statement
VAR2=1PCAA+10 ; Add 10 to the captured ANI value on analog input 1
; (captured when the TRG-A input became active) and assign
; the sum to variable #2
NIF ; End IF statement
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[ PCC] Captured Commanded Position

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 n/a
Units n/a AT6N50 1.0
Range n/a 610n n/a
Default n/a 615n 1.0
Response n/a 620n n/a
See Also CMDDIR, INFNC, [ PC], PSET, SCALE, SCLD, SFB, [ SS], SSFR, TPC, 625n 3.0

TPCC, TSS 6270 10

The Captured Commanded Positi®@@Q command is used to assign one of the captured commanded
position register values (captured when trigger A, B, C or D is activated) to a variable, or to make a
comparison against another value. Once the captured commanded position register value is assigned to a
variable, or a comparison is made, the respective position capture status (reported with bits 25 - 28 in the
TSSor SScommands) is cleared, but the position information remains in the register until it is overwritten
by a subsequent position capture from the trigger input.

If scaling is enabledSCALEY), the commanded position is scaled by the distance scaling factdp ( If
scaling is not enableCALE®, the value assigned will be actual commanded counts.

Syntax: VARn=aPCCcwheren is the variable numbes, is the axis, and c designates trigger A, B, C or D;
or [PCC] can be used in an expression suclFrd®CCB>2345¢@) . ThePCCcommand must be
used with an axis specifier or it will default to axis 1 (eLBGCA 2PCCB etc.).

The commanded position can be captured only by a trigger input signal (trigger A, B, C or D). The
appropriate trigger inputs must be definedrager interruptinputs with theNFNCi-H command, where

i is the input bit number of the trigger input (input bit assignments vary by product—see page 6 for your
product's bit assignment configuration). Once defined, an active signal on the specified trigger input will
interpolate the current commanded position for all axes. The captured position is interpolated from the last
sampled position (of the feedback device selected witBEBe&command), the last sampled position error,

and the time elapsed since the last sanifiie.position sample rate is determined bySiS&€Rand INDAX
commands (system update rate). The accuracy of the position captbfizgsx velocity.

If you issue @SET (establish absolute position reference) command, any previously captured commanded
positions will be offset by theSETcommand value.

Example (for the 6250):

INFNC25-H ; Assign trigger input A (TRG-A) as a trigger interrupt input
INFNC26-H ; Assign trigger input B (TRG-B) as a trigger interrupt input
VAR1=1PCCA ; Assign captured commanded position on axis 1

; (captured when the TRG-A input became active) to variable 1
IF(2PCCB<40) ; If the captured commanded position on axis 2

; (captured when the TRG-B input became active) is
: less than 40, do the IF statement
VAR2=1PCCA+10 ; Add 10 to the captured commanded position on axis 1
; (captured when the TRG-A input became active) and
; assign the sum to variable #2
NIF : End IF statement
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[ PCE ] Position of Captured Encoder

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 2/0
Units n/a OEM-AT6n00 n/a
Range n/a AT6N50 1.0
Default n/a 610n 4.0
Response n/a 615n 1.0
See Also CMDDIR, ENC, ENCPOL,INFNC, [ PE], PSET, SCALE, SCLD, SFB, [ SS], 620n 2.0
SSFR, TPCE, TSS 625n 1.0

6270 1.0

The Position of Captured Encod®0f command is used to assign one of the captured encoder register
values (captured when trigger A, B, C or D is activated) to a variable, or to make a comparison against
another value. Once the captured encoder register value is assigned to a variable, or a comparison is made,
the respective position capture status (reported with bits 25 - 28T$#m SS commands) is cleared, but

the position information remains in the register until it is overwritten by a subsequent position capture from
the trigger input.

Syntax: VARn=aPCEcwheren is the variable numbes, is the axis, and c designates trigger A, B, C or D;
or [PCE] can be used in an expression suchFd$CEB>2345@) . ThePCEcommand must be
used with an axis specifier or it will default to axis 1 (eLBGEA 2PCEA etc.).

The encoder position can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined tgger interruptinputs with theNFNCi-H command, where is the input

bit number for the specific trigger input (input bit assignments vary by product—see page 6 for your
product's bit assignment configuration).

Steppers An active trigger input signal from any defined trigger will latch the current encoder positions
from all axes and store them in their respective captured encoder arrays. Although the latching
may be delayed up to 53 from the time the trigger becomes active, all encoder positions are
captured within a few microseconds of each other.

If the encoder step modeNCJ) and scaling$CALE) are enabled, the captured value is scaled
by the distance scaling fact@LD. If the encoder step mode is not enabled, the value will be
actual encoder counts.

Servos  An active trigger input signal from any defined trigger will capture the current encoder positions
from all axes. If encoder feedback is selected with theSEBtommand, the captured position
is interpolated from the last sampled encoder position and velocity, and the time elapsed since
the last samplelhe position sample rate is determined by3serand INDAX commands
(system update rate). The accuracy of the position captufligs x velocitylf encoder
feedback is not selected with tBEB command, the last sampled position is simply stored as
the captured position, and the accuracy is one system update period (determinegSiFRthe
andINDAX commands).

Regardless of th8FB selection, one encoder position is latched in hardware withencoder
count (at max. encoder frequency) when its dedicated trigger input is activated (see table

below).
Encoder AT6250 AT6450 615n* 625n 6270 OEM®625n
ENCODER1 TRG-A TRG-A TRG-A TRG-A TRG-A TRG-A
ENCODER 2 TRG-B TRG-B TRG-B TRG-B n/a TRG-B
ENCODER 3 TRG-C TRG-C n/a TRG-C n/a n/a
ENCODER 4 nl/a TRG-D n/a n/a n/a n/a

*615n only: TRG-A captures the internal resolver in hardware,
TRG-B captures the external encoder in hardware.

If scaling is enabledSCALEY), the captured value is scaled by the distance scaling factor
(SCLD. If scaling is not enabled, the value will be actual encoder counts. AT6250 & 625n:
ENCODER 3 is never scaled.

NOTE: If you issue @SET (establish absolute position) command, any previously captured encoder
positions will be offset by theSETcommand value.
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Example (for the AT6400):

INFNC26-H ; Assign trigger input B (TRG-B) as a trigger interrupt input
INFNC25-H ; Assign trigger input A (TRG-A) as a trigger interrupt input
VAR1=1PCEA ; Assign captured encoder position on axis 1

; (captured when the TRG-A input became active) to variable 1
IF(2PCEB<4000) ; If the captured encoder count on axis 2 (captured when

; the TRG-B input became active) is less than 4000, do the

;. IF statement
VAR2=1PCEA+4000 ; Add 4,000 to the captured encoder count on axis 1

; (captured when the TRG-A input became active) and

; assign the sum to variable #2

NIF : End IF statement

[ PCL] Position of Captured LDT Position

Type Assignment or Comparison Product Rev

Syntax See below AT6n00 n/a

Units n/a AT6N50 n/a

Range n/a 610n n/a

Default n/a 615n n/a

Response n/a 620N n/a

See Also CMDDIR, INFNC, [ LDT], LDTPOL,LDTUPD, PSET, SCALE, SCLD, SFB, 625n n/a
[ SS], SSFR, TLDT, TPCL, TSS 6270 1.0

The Position of Captured LDPCL) command is used to assign one of the captured LDT position register
values (captured when trigger A or B is activated) to a variable, or to make a comparison against another
value. Once the captured LDT position register value is assigned to a variable, or a comparison is made, the
respective position capture status (reported with bits 25 & 26 ifBer SS commands) is cleared, but

the position information remains in the register until it is overwritten by a subsequent position capture from
the trigger input.

If scaling 6CALB is enabled, the value assigned to the variable or the value against which the comparison
is made is scaled by the distance scaling fagoLD). If scaling is not enabled, the value assigned will be
actual LDT counts.

Syntax: VARn=aPCLcwheren is the variable numbes, is the axis, and ¢ designates trigger A or B; or
[PCL] can be used in an expression suclF@®CLB>25d) .
ThePCL command must be used with an axis specifier or it will default to axis 11(e@.A
2PCLB).

The LDT position can be captured only by a trigger input signal (trigger A or B). The appropriate trigger
inputs must be defined &ggger interruptinputs with thadNFNCi-H command, where can be2s or 26,
representing trigger inputs A or B, respectively. Once defined, an active signal on the specified trigger input
will capture the current LDT position from both axes.

POSITION CAPTURE ACCURACY

If LDT feedback is selected with the SFB command, the captured LDT value is
interpolated from the last sampled LDT position and velocity, and the time elapsed since
the last sample. The position sample rate is determined by the SSFRand INDAX
commands (system update rate). The accuracy of the position capture is +50us x velocity.
If LDT feedback is NOT selected with the SFB command, the last sampled LDT position is

simply stored as the captured LDT position. The accuracy is one system update period
(determined by SSFRand INDAX).

If you issue @SET (establish absolute position) command, any previously captured LDT positions will be
offset by thePSETvalue.
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Example:

INFNC26-H ; Assign trigger input B (TRG-B) as a trigger interrupt input
INFNC25-H ; Assign trigger input A (TRG-A) as a trigger interrupt input
VAR1=1PCLA ; Assign captured LDT position on axis 1 (captured when the
; TRG-A input became active) to variable 1
IF(2PCLB<40) ; If the captured LDT position on axis 2 (captured when the
; TRG-B input became active) is less than 40, do the IF
; statement

VAR2=1PCLA+10 ; Add 10 to the captured LDT position on axis 1 (captured when
; the TRG-A input became active) and assign the sum to

; variable #2

NIF : End IF statement

[ PCM ] Position of Captured Motor

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 2.0
Units n/a AT6Nn50 nfa
Range n/a 610n 4.0
Default n/a 615n n/a
Response n/a 620n 2.0
See Also ENC, INFNC, [ PCE], PSET, SCALE, SCLD, [ SS], TPCM,TSS 625n n/a

6270 n/a

The Position of Captured MotaP€CN command is used to assign one of the captured motor register values
(captured when trigger A, B, C or D is activated) to a variable, or to make a comparison against another
value. Once the captured encoder register value is assigned to a variable, or a comparison is made, the
respective position capture status (reported with bits 25 - 28 irsther SS commands) is cleared, but the
position information remains in the register until it is overwritten by a subsequent position capture from the
trigger input.

If scaling 6CALE is enabled, the value assigned to the variable or the value against which the comparison
is made is scaled by the distance scaling fastioL.p.

Syntax: VARn=aPCMawheren is the variable numbes, is the axis, and c designates trigger A, B, C or D;
or [PCM] can be used in an expression suclFrd$CMB>2345@)

The motor position can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined tgger interruptinputs with theNFNCi-H command, where is the input

bit number for the specific trigger input (input bit assignments vary by product—see page 6 for your
product's bit assignment configuration). Once defined, an active trigger input signal from any defined
trigger will latch the current motor positions from all axes and store them in their respective captured motor
arrays. Although the latching may be delayed slightly from the time the trigger becomes active (up to 50
us), all motor positions are captured within a few microseconds of each other.

ThePCMcommand must be used with an axis specifier or it will default to axis 11(e@vA2PCMA etc.).

NOTE: If you issue @SET (establish absolute position) command, any previously captured motor
positions will be offset by the value specified in F®ET command.

Example (for the AT6400):

INFNC26-H ; Assign trigger input B (TRG-B) as a trigger interrupt input
INFNC25-H ; Assign trigger input A (TRG-A) as a trigger interrupt input
VAR1=1PCMA ; Assign captured motor position on axis 1 (captured when

; the TRG-A input became active) to variable 1
IF(2PCMB<4000) ; If the captured motor position on axis 2 (captured when
; the TRG-B input became active) is less than 4000, do
: the IF statement
VAR2=1PCMA+4000 ; Add 4,000 to the captured motor position on axis 1
; (captured when the TRG-A input became active) and
; assign the sum to variable #2
NIF : End IF statement
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PCOMP Compile a Profile

Type Compiled Motion; Path Contouring Product Rev
Syntax <I>PCOMP<t> AT6n00 4.1
Units t =text (name of program/path) AT6n50 4.1
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 4.1
Response n/a 620n 4.1
See Also DEF, DRES, END, GOBUF, GOWHEN, MEMORYRA, PAA, PAD, PADA, PAB, 625n 41

PARCOM, PARCOP, PARCM, PARCP, PAXES, PLOOP, PL, PLC, PLIN, 6270 4.1

PLN, POUTA, POUTB, POUTC, POUTD, PRUN, PSCLD, PUCOMP, PULSE,
[ SEG],[ SS],TDIR, TMEM, TRGFN, TSEG, TSS

As of revision 4.0PCOMRvas enhanced to compiOBUMrofiles, and contouring is now a standard

feature

in all multi-axis 6000 products (formerly only the steppers).

More detailed information (including application examples) on multi-axis contours and compiled profiles
for individual axes, refer to the Custom Profiling chapter ir6@0 Series Programmer's Guide

“Programs” vs. “Compiled Profiles”:

Compll

208

e Programs are defined with tbEFandENDcommands, as demonstrated in the Program
Development Scenario in tiRrogrammer's Guide

e Compiled Profiles are defined like programs (usingitE€ andENDcommands), but are
compiled with theeCOMREommand and executed with tRRUNcommand. A compiled profile
could be a multi-axis contour (a series of arcs and lines), an individual axis profile (a series of
GOBUFRcommands), or a compound profile (combination of multi-axis contours and individual
axis profiles).

ing and Storing Compiled Paths:

Your controller's memory has two partitions: one for storing programs (“program” memory) and
one for storing profiles compiled with tR€OMREommand (“compiled” memory). The allocation
of memory to these two areas is controlled withMiE1ORgommand.

Programs intended to be compiled are stored in program memory. After they are compiled with the
PCOMRommand, they remain in program memory and the segments (see segment command list
below) from the compiled profile are stored in compiled memory.

¢ Contouring segments?ARCYMPARCOMPARCOPPARCRPLIN

e Compiled Motion segmentsGOBUFPLOOR GOWHENRGFN POUTAPOUTBPOUTCPOUTD

TheTDIR command usesCOMPILED AS A PATH” to denote the programs that are compiled as a
compiled profile. TDIR also reports the amount of program storage available, as doezEe
command. System status bit #29 indicates that compiled memory is 75% full, and system status bit
#30 indicates that compiled memory is completely full. (US8F, TSS and BS] commands to

work with system status bits.)

If a compile PCOMPfails, system status bit #31 (SE®SF, TSS and BS] commands) will be set.
This status bit is cleared on power-up, reset, or after a successful compile. Possible causes for a
failed compile are:

¢ Errors in profile design (e.g., change direction while at non-zero velocity; distance and
velocity equate to < 1 count/system update; preset move profile ends in non-zero velocity).

¢ Profile will cause a Following error (S&€SF, TFS and FS] commands).

e Out of memory (see system status bit #30).

¢ Axis already in motion at the time ofPcOMREommand.

e Loop programming errors (e.g., no matchingdOPor PLN; more than four embedded
PLOOPENDIoOpS).
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Conditions That Require a Re-Compile;

e Ifitis desired to change a compiled path's velocity, acceleration, or deceleration, the values
must be changed and then the path must be re-compiled.

e If the scaling factors are changed, the program must be downloaded again.

e Compiled Motion ONLY: After compilinggCOMpPand running®RUN a compiled profile,
the profile segments will be deleted from compiled memory if you cycle power or issue a

RESETcommand.

IMPORTANT NOTES

CONTOURING: The mechanical resolution of all axes used for contouring (specified with the PAXES

command) must be identical; scaling cannot compensate for mechanical variances in resolution. In

addition, all contouring axes must have the same pulse width (PULSE), and the same drive resolution

(DRES settings (steppers) or the same number of feedback device counts per unit of linear travel (servos).
If you change the PULSESsetting, you will need to recompile (PCOMJPany previously compiled paths.

COMPILED MOTION: When using compiled loops (PLOOPand PLN), the last segment within the loop

must end at zero velocity or there must be a final GOBURBegment placed outside the loop. Otherwise an
error will result when the profile is compiled. The error is “ERROR: MOTION ENDS IN NON-ZERO

VELOCITY-AXIS n .

CONTOURING EXAMPLE

DEF progl ; Begin definition of program named progl

PAXES1,2,3,4 ; Setaxes 1, 2, 3, & 4 as the X, Y, Tangent, &
; Proportional axes, respectively

PPRO2.25 ; Proportional axis path ratio = 2.25

* Put *

; * MULTIPLE MOTION SEGMENT DEFINITIONS *
; * Here *

iEND ; End definition of path progl
PCOMP progl ; Compile path progl

PRUN prog1 ; Execute path progl

COMPILED MOTION EXAMPLE (see profile below)

DEF prog2 ; Begin definition of program named prog2
A10,10 : Set A, V, and D values for axes 1 and 2
V2,2
D2000,2000
GOBUF11 ; First segment of motion for axes 1 and 2
V4,4 :New AV, and D values
AD50,50
D1000,1000
GOBUF11 ; Second segment
END ; End definition of prog2
PCOMP prog2 ; Compile prog2
PRUN prog2 ; Execute prog2
velocity
4
2
I I L —» distance
1000 2000 3000
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[ PE] Position of Encoder

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 1.0
Units (see description below) OEM-AT6n00 n/a
Range n/a AT6n50 1.0
Default n/a 610n 4.0
Response n/a 615n 1.0
See Also CMDDIR, CNTE, ENC, ENCPOL,[ FB], GOWHENNFNC, [ PC], [ PCE], 620n 10

[ PER], [ PM], PSET, SCALE, SCLD, SFB, TFB, TPE gg?g 1-8

The Position of EncodePE) command is used to assign one of the encoder register values to a variable, or
to make a comparison against another value.

Steppers: The encoder value is scaled by the distance scaling f&aar), if encoder step mod€&€KC?)
and scaling$CALE are enabled. If the encoder step mode is not enabled, the value will be
actual encoder counts. If the encoder channel has been defined as a counteNiFRuthen
thePE command will report a reading of zero for that specific encoder channel.

Servos:  If scaling is enabledSCALEJ), the encoder/resolver value is scaled by the distance scaling
factor SCLD. If scaling is not enabled, the value assigned will be actual encoder/resolver
counts. AT6250 & 625rENCODER 3 is never scaled. 615n: The position of the internal
resolver is referenced as axis 1; the position of the external encoder is referenced as axis 2.

If you issue @SETcommand, the encoder/resolver position value will be offset by3a& command
value.

Syntax: VARn=aPEwheren is the variable number, aads the axis, ofPE] can be used in an
expression such aB(1PE>2345@) . ThePE command must be used with an axis specifier or it
will default to axis 1 (e.gl1PE, 2PE, etc.).

Example:
VAR1=1PE ; Encoder/resolver position for axis 1 is assigned to variable 1
IF(2PE<4000) ; If the encoder/resolver count for axis 2 is less than 4000,

; do the IF statement
VAR2=3PE+4000 ; Encoder/resolver position for axis 3 plus 4000 is assigned

; to variable 2

NIF ; End IF statement
[ PER ] Position Error
Type Assignment or Comparison Product Rev
Syntax See below AT6N00 1.4
Units n/a OEM-AT6n00 nl/a
Range n/a AT6n50 1.0
Default n/a 610n 4.0
Response n/a 615n 1.0
See Also ANIPOL, CMDDIR, DRES, ENCPOL, ERES, LDTPOL, SCLD, 620n 15

SFB, SMPER,TAS, TPER, TPE, TPC 625n 1.0

6270 1.0

The Position ErrorRER command is used to assign the current position error of each axis to a variable, or
to make a comparison against another value. The value assigned to the variable or the value against which
the comparison is made is measured in feedback device counts and is scaled by the distance scaling factor
(SCLD, if scaling is enabled with th&CALE1command.

Steppers: This command can be usedly when the encoder modeNCJ) is enabled.

Servos:  The position error is the difference between the commanded position and the actual position
read by the feedback device. This error is calculated every sample period and can be displayed
at any time using theEPERcommand.
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Syntax: VARn=aPERwheren is the variable number, aads the axis, ofPER] can be used in an
expression such a5(1PER>5@) . ThePERcommand must be used with an axis specifier or it
will default to axis 1 (e.g1PER 2PER etc.).

Example:

VAR1=1PER ; Position error for axis 1 is assigned to variable 1

IF(2PER>2000) ; If the position error for axis 2 is >2000 encoder counts,
; do the IF statement (enable output #4)

OUTXXX1 ; Enable output #4

NIF ; End IF statement

[ Pl] PI (n)

Type Operator (Trigonometric) Product Rev

Syntax See examples below AT6n00 1.0

Units n/a AT6Nn50 1.0

Range n/a 610n 4.0

Default n/a 615n 1.0

Response n/a 620n 1.0

SeeAlso [ =], [+] [-1 [*] [/] [& [I1] [*] [~] [ATAN] 6250 10
[ COSl, IF, [ SIN] [ SQRT, [ TAN], VAR 6270 10

The P1) command is assigned the value 3.14159265. Theretaaglizins in 360°. This command is useful
for doing trigonometric functions in radian uniBsADIAN command).

Example:

VAR1=PI ; 3.14159265 is assigned to variable 1

VAR2=2 * P| ; 2 pi is assigned to variable 2

PL Define Path Local Mode

Type Path Contouring Product Rev
Syntax <I>PL<b> AT6N00 1.0
Units n/a AT6N50 4.1
Range b =0 (work coordinates) or 1 (local coordinates) 610n n/a
Default 0 615n nl/a
Response Noresponse - Must be defining apath (DEF) 620n 1.0
See Also PAB, PLC, PWC 625n 41

6270 4.1

The Define Path Local Mod@®I) command is used to specify the use of either the Local coordinate system
or the Work coordinate system. Endpoints are allowed to be specified as absolute positions, and these
positions may either be in the Work or the Local coordinate system. Programming may switch between
Local and Work coordinates before any segment or group of segments.

When switching to Local coordinates, the starting coordinates of the next segment in the Local coordinate
system must be specified with theC command before theL1 command is issued.

When using the Work coordinate syste?hd), the starting coordinates of the next segment in the Work
coordinate system may be specified withrPi¢azommand for the purpose of shifting the Work coordinate
system. If theewaommand is not given, the previous Work coordinate system is used.
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Example:

PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit/unit

PSCLD25000 ; Set path distance scale factor to 25000 steps/unit

PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit

SCALE1 ; Enable scaling factor

PV5 ; Set path velocity to 5 units/sec

PA50 ; Set path acceleration to 50 units/sec/sec

PAD100 ; Set path deceleration to 100 units/sec/sec

DEF progl ; Begin definition of path named progl

PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes

PAB1 ; Set to absolute coordinates

PWCO0,0 ; Specify X and Y data, work coordinates

PLO ; Specify work coordinate system

PLIN1,1 ; Specify X-Y endpoint position to create a 45 degree angle
; line segment

PLCO,0 ; Specify X and Y data, local coordinates

PL1 ; Specify local coordinate system

PARCOPO0,0,5,0 ; Specify incremental X-Y endpoint position and X-Y center
; position for full circle clockwise arc

PLINO,11 ; Specify X-Y endpoint position to create a 90 degree angle
; line segment

PLCO,0 ; Specify X and Y data, local coordinates

PL1 ; Specify local coordinate system

PARCOPO0,0,5,0 ; Specify incremental X-Y endpoint position and X-Y center
; position for full circle clockwise arc

PLO ; Specify work coordinate system
PLINO,0 ; Specify X-Y endpoint position to create a line segment back

:t0 0,0
END ; End definition of path progl
PCOMP progl ; Compile path progl
PRUN progl ; Execute path progl
PLC Define Path Local Coordinates
Type Path Contouring Product Rev
Syntax <I>PLC<r><r> AT6Nn00 1.0
Units r =units AT6n50 4.1
Range 0.00000 - +999,999,999 610n n/a
Default n/a 615n nl/a
Response Noresponse - Must be defining a path (DEF) 620n 1.0
See Also PAB, PL, PSCLD, PWC,SCALE 625n 4.1

6270 4.1

The Define Path Local Coordinatéd ) command is used to specify the Local X -Y coordinate data
required for subsequent segment definitionhe Local coordinate system. This command places the X -Y
coordinate value of the Local coordinate system at the beginning of the next segment. (dihe ifirthe

X coordinate, the second> is the Y coordinate.) This command must be used befofeLtheommand is
given.

Both position values are expressed in terms of motor steps, regardless of theetNCrmhmand setting.

Scaling:  If scaling 6CALB is enabled, theLC command values entered are internally multiplied by the
path distance scaling facta*§CLD to convert user units to motor steps. The distance values
may be truncated if the values entered exceed the distance resolution at the given scaling factor.
For further discussion on path distance scaling, refer tB$iDcommand description.

Example: Refer to Define Path Local Mode (PL) command example.
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PLIN Move in a Line

Type Path Contouring Product Rev
Syntax <I><@>PLIN<r><r> AT6n00 1.0
Units r = units AT6n50 4.1
Range 0.00000 - £999,999,999 610n n/a
Default n/a 615n n/a
Response Noresponse - Must be defining apath (DEF) 620n 1.0
SeeAlso  PAB, PL, PLC, PSCLD, PWC,SCALE 625n 41

6270 4.1

The Define Line Segmen®(IN) command is used to specify a line segment. The placement, length, and
orientation of the line are completely specified by the endpoint of the line segment and the endpoint of the
previous segment (current position). Segment endpoint position specifications may be either absolute
(PABY) with respect to the user defined coordinate system, or incremeABadj( relative to the start of

each individual segment.

When thePLIN command is received, the first value is taken as the X endpoint coordinate and the second
value is taken as the Y endpoint coordinate.

Both position values are expressed in terms of motor steps, regardless of theetNCrmhmand setting.

Scaling:  If scaling 6CALB is enabled, theLIN command values entered are internally multiplied by
the path distance scaling fact@SCLD to convert user units to motor steps. The distance
values may be truncated if the values entered exceed the distance resolution at the given scaling
factor. For further discussion on path distance scaling, refer RstheDcommand description.

Example: Refer to Define Path Local Mode (PL) command example.

PLN Loop End, Compiled Motion

Type Compiled Motion Product Rev
Syntax <@>PLN<b><b><b><b> AT6n00 4.1
Units n/a AT6N50 4.1
Range b =1 (end loop), 0 or X (don’t end loop) 610n 4.0
Default n/a 615n 4.1
Response No response; instead ends loop for compiled motion 620n 4.1
See Also GOBUF, PCOMP, PLOOP, PRUN, PUCOMP 625n 41

6270 4.1

The Loop End, Compiled MotiorP((N) command specifies the end of an axis-specific compiled motion
profile loop, as initiated with theLOOPcommand.

Programming Example: s@:O0O0P
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PLOOP Loop Start, Compiled Motion

Type Compiled Motion Product Rev
Syntax <@>PLOOP<i><i><i><i> AT6n00 4.1
Units i = designated number of loops for specified axis AT6n50 4.1
Range 0-2,147,483,647 (2 .1) 610n 4.0

0 = infinite loop 615n 4.1
Default n/a 620n 4.1
Response No response; instead starts loop for compiled motion 625n 4.1
See Also GOBUF, PCOMP, PLN, PRUN, PUCOMP 6270 4.1

ThePLOOPcommand specifies the beginning of an axis-specific profile loop. All subsequent segments
defined before theLN command are included within that loop. The number in a given axis field specifies the
number of loops to be executed for that axis. If that number is a zero or blank, then the loop will be executed
infinitely. ThePLOOPcommand can be nested up to four levels deep within a program

When using compiled loop®I(OOPandPLN), the last segment within the loop must end at zero velocity or
there must be a final GOBUF segment placed outside (after) the loop. Otherwise an error will result when
the profile is compiled. The error iIERROR: MOTION ENDS IN NON-ZERO VELOCITY-AXISn .

ThePLOOPcommand will consume one segment of compiled space

Example:

DEF progl ; Begin definition of progl

Vi ; Set velocity to 1 unit/sec

D1000 : Set distance to 1000 units

GOBUF1 ; Segment of motion sent to buffer

PLOOP3 ; Start loop of the subsequent move profile

V10 ; Set velocity to 10 units/sec

D25000 ; Set distance to 25000 units

GOBUF1 ; First segment within loop sent to buffer

V2 ; Set velocity to 2 units/sec

D1000 : Set distance to 1000 units

GOBUF1 ; Second segment of motion within loop sent to buffer

Vi ; Set velocity to 1 unit/sec

D25000 : Set distance to 25000 units

GOBUF1 ; Third segment within loop sent to buffer

PLN1 ; Close loop

V.5 ; Set velocity to 0.5 units/sec

D100 ; Set distance to 100 units

GOBUF1 ; Segment of motion sent to buffer (outside loop)

END ; End definition of progl

PCOMP progl ; Compile progl

PRUN progl ; Execute progl

[ PM] Position of Motor

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 1.0
Units n/a AT6N50 n/a
Range n/a 610n 4.0
Default n/a 615n nl/a
Response n/a 620n 1.0
See Also GOWHEN, PE], PSET, SCALE, SCLD, TPM 625n n/a

6270 n/a

The Position of MotorM command is used to assign one of the motor position register values to a
variable, or to make a comparison against another value. The value assigned to the variable or the value
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against which the comparison is made is scaled by the distance scalinggat@yr if scaling is enabled
(SCALEY)). If scaling is not enabled, the value is in steps.

Syntax: VARn=aPMwheren is the variable number, aads the axis, ofPM] can be used in an expression
such asF(1PM>2345@) . ThePMcommand must be used with an axis specifier or it will default to
axis 1 (e.g.1PM 2PM etc.).

If you issue @SETcommand, the motor position value will be offset byRBET command value.

Example:
VAR1=1PM ; Motor position for axis 1 is assigned to variable 1
IF(2PM<4000) ; If the motor position for axis 2 is less than 4000,

: do the IF statement
VAR2=3PM+4000 ; Motor position for axis 3 plus 4000 is assigned to variable 2

NIF : End IF statement

[ PMAS ] Current Master Cycle Position

Type Following and Assignment or Comparison Product Rev

Syntax See below AT6N00 3.0

Units n/a AT6N50 3.0

Range n/a 610n 4.0

Default n/a 615n 3.0

Response n/a 620n 3.0

See Also ENC, FMCNEW, FMCP, FOLMAS, FOLMD, [ FS ], GOWHEN, SCALE, 625n 3.0
SCLMAS, TPMAS, TFS 6270 3.0

The Position of MastelPMAS command is used to assign the master position register value to a variable, or
to make a comparison against another value. This value may be used for subsequent decision making, or for
recording the cycle position corresponding to some other event.

PMASIs unique among position assignment variables, because its value rolls over to zero each time the

entire master cycle lengtRNMICLENvalue) has been traveled. If it is desiretaIT or GOWHERNN a master

cycle position of the next master cycle, one master cycle length (vatenfEN should be added to the

master cycle position specified in the argument. This allows commands that sequence slave events through a
master cycle to be placed in a loop. Wi&lT or GOWHEBNommand at the top of the loop could execute,

even though the actual master travel had not finished the previous cycle. This is done t@riksvaue

which is equal to the master cycle length to be specified and reliably detected. WharMssagth IF ,

UNTIL, or WHILE arguments, the instantanedgASvalue is used. Be careful to avoid specifyftgAS

values that are nearly equal to the master cycle leR§tBI(EN, because rollover may occur beforeNMAS

sample is read.

The master must be assigned firsHOLMAScommand) before this command will be useful.

If scaling is enabledSCALEY), thePMASvalue is scaled by the master scaling facs@LMA$. If scaling is
disabled §CALE®, thePMASvalue is in counts.

Syntax: VARn=aPMASwheren is the variable number and a is the axis numbdgPMAS] can be used in
an expression such B§2PMAS>2345@) . ThePMAScommand must be used with an axis
specifier, or it will default to axis 1 (e./AR1=1PMASIF(2PMAS>5@@), etc.).

Example: (refer also to FOLENexample #2)
IF(2PMAS>4.3) ; If the master for axis 2 has traveled more than 4.3
: master user units then do the IF statement

OUT.12=b1 ; Set output #12 to 1
NIF : End of IF statement
VAR14=1PMAS ; Set VAR14 to axis 1's master cycle position
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PORT Designate Destination COM Port

Type Communication Interface Product Rev
Syntax <I>PORT<i> AT6n00 n/a
Units i = port number AT6N50 n/a
Range 1 (COML1), 2 (COM2) 610N 4.0
Default 1 615n 4.1
Response n/a 620n 4.1
See Also 1. [, BOT, DRPCHK, E, EOL, EOT, ERRDEF, ERRLVL, ERROK, ERRBAD, 625n 41

[READ], WRITE, XONXOFF 6270 41

The Designate Destination PORRTY command is used to determine which COM port is affected by the
DRPCHKE, ECHQBOT, EOL EOT, ERROKERRBADERRDEFERRLVL andXONOFFEommands. It also

specifies the port to which responses and prompts from stored programs should be sent.

ThePORTcommand also selects the target port through whictwiigEandREADcommands transmit

ASCII text strings. Th®@WRITEcommand (as well as all other RP240 commands) will affect the RP240

regardless of theORTcommand setting. If no RP240 is detected, the commands are sent to the COM2 port.

DWRITEtext strings are always terminated with a carriage return.

Example (The PORTcommand can be used to designate EOTparameters for both ports. Assume that port COM1 is

being used to communicate to the controller.)

PORT1 ; Select COM1 for EOT setup

EOT45,49,10 ; EOT for COM1 is -1<If>

TPE ; Send “Transfer Position of Encoder” response to COM1
; using EOT 45,49,10

PORT2 ; Select COM2 for EOT setup

EOT45,50,10 ; EOT for COM2 is -2<If>

TPM ; Send “Transfer Position of Motor” response to COM1

; using EOT 45,49,10

Example (The PORTcommand specifies both port setups and response destinations in a stored program.)

DEF qwe ; Begin definition of qwe
PORT1
EOT45,49,10 ; EOT for COM1 is -1<If>
TPE ; Send “Transfer Position of Encoder” response to COM1
; using EOT 45,49,10
PORT2
EOT45,50,10 ; EOT for COM2 is -2<If>
TPM ; Send "Transfer Position of Motor" response to COM2
; using EOT 45,50,10
END ; End definition of qwe
POUT Compiled Output
Type Path Contouring; Compiled Motion Product Rev
Syntax <I>POUT<n><b><b>..<b><b> (16 bits) AT6n00 4.1
Units n = axis identifier letter (for compiled motion only); AT6N50 4.1
b = enable bit 610n 4.0
Range n = A-D for axes 1-4, respectively (for compiled motion only); 615n 4.1
b = 0 (off), 1 (on), or X(don't change) 620N 41
Default 0 625n 41
Response n/a 6270 4.1

See Also GUBUF, OUT, OUTEN, OUTENC, OUTLVL, PCOMP, PRUN, PUCOMP

As of revision 4.0, contouring was made a standard feature in all multi-axis 6000 products (formerly o

steppers). In additio®OUTwas modified to accommodate Compiled Motion Profiling; when uB®igT

with compiled motion, you must add an axis identifier — the “n” in the syntax is for the letter designatc

the axis A-D for axes 1-4, respectively):

Contouring: POUT Compiled Motion POUTA(apply output pattern to the profile for axis #1

POUTB(apply output pattern to the profile for axis #2
POUTQapply output pattern to the profile for axis #3
POUTD(apply output pattern to the profile for axis #4

nly the

r for

216 6000 Series Software Reference



POUTcontrols the first 16 programmable outputs defined as “Programmable Outputs”. “Programmable
Output” is the default function assigned to all programmable outputs; the function assignment is determined
by theOUTFNGcommandOUTFNCI-A assigns the “Programmable Output” function. For example, if only
outputs 3 and 5 were defined as “programmable” (outputs 1, 2, and 4 had son@uathecfunction

assignment), then turning on only outputs 3 and 5 for axis 1 would require the coP@nall]1 not

POUTAxx1x1.

If you wish to set only one output value, instead of all outputs, use the bit select (.) operator, followed by
the number of the specified output. For examp{@JT.12-1 turns on only output 12 (for contouring) and
POUTA.12-1 turns on only output 12 for the axis 1 profile.

ThePOUTcommand consumes one segment of compiled memory.

The programmable outputs are sampled once per “system update”. The system update for stepper products is
2 ms; for servos it depends on the curgsERandINDAX settings (see table 8sFRcommand description).

Contouring ONLY:

ThePOUTcommand specifies the programmable output bit pattern to be applied to the outputs at the
beginning of the next segment and remain throughout that segmemOUfeommand may be

issued before any segment definition command, and will affect all subsequent segments until a new
POUTcommand is issued. ROUTcommand will not take affect if there is no segment definition
command following it. To change the programmable outputs at the end of a path, the standard output
(ouT) command must be used after the path is executed. These segment defined output patterns are
stored as part of the compiled path definition.

CONTOURING EXAMPLE: Refer to the PARCOMommand example.

COMPILED MOTION EXAMPLES:

OUTFENC3-A ; Default output function

OUTFENCB6-A ; Default output function

DEF P1 ; Define program P1

D1000,25000 : Set distance to travel

GOBUF11 ; Motion segments for axes 1 and 2

POUTA.3-1 ; Turn on output 3 when axis 1 travels to 1000 steps
D2000,50000 : New distance commanded

GOBUF11 ; Motion segments for axes 1 and 2

POUTA.3-0 ; Turn off output 3 when axis 1 travels 2000 additional steps
POUTB.6-1 ; Turn on output 6 when axis 2 travels to 75000 steps
D1000,25000 ; New distance commanded

GOBUF11 ; Motion segment for axes 1 and 2

POUTB.6-0 ; Turn off output 6 when axis 2 travels 25000 additional steps
END ; End program definition

PCOMP P1 ; Compiled program P1

PRUN P1 ; Execute program P1

When executing a Compiled Following profile, tr@UTnstatement is always executed as programmed.
Therefore, in order to make sure an output is on for a given motion segment no matter what direction the
master is traveling, you should use ta@UTnstatements (see example below).

POUTA.3-0 ; Turn off output 3 for axis 1 - master going backwards
POUTA.3-1 ; Turn on output 3 for axis 1 - master going forwards
GOBUF1 ; Motion segments for axes 1

POUTA.3-1 ; Turn on output 3 for axis 1 - master going backwards
POUTA.3-0 ; Turn off output 3 for axis 1 - master going forwards

If you desire to “pulse” an output (turn on for a given amount of time), then up®tliencommand along
with the GOWHEN(T=n)}command. For example:

POUTA.1-1 ; Turn on output 1
GOWHEN(T=120) ; Wait for 120 milliseconds
POUTA.1-0 ; Turn off output 1
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PPRO Path Proportional Axis

Type Path Contouring Product Rev
Syntax <I>PPRO<r> AT6200 n/a
Units r =ratio value AT6400 1.0
Range +0.001 - 1000.000 AT6250 n/a
Default n/a AT6450 4.1
Response Noresponse - Must be defining apath (DEF) 610n n/a
See Also  PAXES 615n n/a

620n n/a

625n n/a

6270 n/a

The Path Proportional Axi®PRQ command is used to specify the proportional axis to path travel ratio.

The proportional axis will keep a position that is proportional to the distance traveled along the X-Y path as
the path is executed. This allows the proportional axis to act as the Z axis in helical interpolation or to
control the motion of any object which moves with distance and velocity proportional to the path.

The PPROcommand should be given prior to any contour segments during a path definition. A negative
value for the proportional axis ratio simply causes motion in the negative direction as path travel in the X-Y
plane gets larger.

Example: (see contouring programming example in the PRUNcommand description)

PRTOL Path Radius Tolerance

Type Path Contouring Product Rev
Syntax <I>PRTOL<r> AT6N00 1.0
Units r =allowable radius error AT6n50 4.1
Range 0.00001 - £999,999,999 610n n/a
Default 1 615n n/a
Response Noresponse - Must be defining a path (DEF) 620n 1.0
See Also PARCM,PARCOMPARCOP,PARCP, PSCLD, SCALE 625n 4.1

6270 4.1

The Path Radius TolerandeRTOL command is used to specify the allowable radius error that is
encountered when contouring.

The radius error is encountered in one of two ways. The first way is through us®aRtbigbr PARCP
commands. This error is the difference between the radius value specifie@®ARtbgbr PARCPcommand

and the minimum radius implied by the starting point and endpoint. If the radius provided in the command
is smaller than the minimum radius implied by the distance from starting to endpoints and the error is within
the radius tolerance then just enough is added to the radius to make a half circle.

A second way to encounter a radius tolerance error is withbAREOMr PARCORRommands. This error is

the difference between the radius implied by the start point and center point and the radius implied by the
end point and center point. If the difference in the two radius values is within the radius tolerance specified,
then the center point is moved such that an arc can be traveled through the start point and endpoint. The
PRTOLcommand can be executed many times within a path definition allowing some arcs to be exactly
known and others to be approximated.

If the radius error exceeds tRRTOLvalue, an error message is sent.

Steppers only: TheRTOLradius error value is expressed in terms of motor steps, regardless of the current
ENCcommand setting.

Scaling: If scaling ECALB is enabled, theRTOLcommand values entered are internally multiplied by the
path distance scaling facta*§CLD to convert user units to motor steps. The distance values
may be truncated if the values entered exceed the distance resolution at the given scaling factor.
For further discussion on path distance scaling, refer tB$ieDcommand description.
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Example:

PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit/unit
PSCLD25000 ; Set path distance scale factor to 25000 steps/unit
PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit
SCALE1 ; Enable scaling factor
PV5 ; Set path velocity to 5 units/sec
PA50 ; Set path acceleration to 50 units/sec/sec
PAD100 ; Set path deceleration to 100 units/sec/sec
DEFprogl ; Begin definition of path named prog1l
PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes
PABO ; Set to incremental coordinates
PRTOLO0.001 ; Allow 25 steps (0.001 x 25000) radius error
PARCMS5,5,5 ; Specify incremental X-Y endpoint position and radius
; arc <180 degree for quarter circle counter-clockwise arc
PARCP5,-5,-5 ; Specify incremental X-Y endpoint position and radius
; arc >180 degree for three quarter circle clockwise arc
END ; End definition of path progl
PCOMPBrogl ; Compile path progl
PRUNprogl ; Execute path progl
PRUN Run a Compiled Profile
Type Compiled Motion; Path Contouring Product Rev
Syntax <I>PRUN<t> AT6n00 4.1
Units t =text (name of path program) AT6N150 4.1
Range text nameof 6 characters or less 610n 4.0
Default n/a 615n 4.1
Response n/a 620n 4.1
See Also DEF, END, PCOMP,PUCOMPGOBUF,PLOOP, PLN, COMEXC 625n 4.1

6270 4.1

As of revision 4.0, contouring was made a standard feature in all multi-axis 6000 products (formerly ohly the
steppers). In additio®RUNwas modified to accommodate executing Compiled Motion Profiles.

The Run a Pre-Compiled PrograRRUN command is used to start execution of a previously compiled
program. All the required information about the program or path whose name is specifie@Ruthe

command has already been stored by the definition commaBésadENDand compiled by theCOMP
command. If any of the axes included in the specified path are not ready, the path will not be executed. An
axis is not ready if it is shutdown, moving, or in joystick mode. When execution of a pre-compiled program
begins, all included axes become busy until motion has comptatatEXCmode must be enabled in

order for command processing to continue once a motion invoking command has been initisk&iwith

If you use thePRUNcommand within a program while @®OMEXCmode, it functions as@Oand returns

control back to the original program after the embedded program’s motion is started (control is returned to
the first command immediately following tR&RUNcommand). If iCOMEXC@hode, command processing

will not continue until the motion invoking command has completed its movement.

CONTOURING EXAMPLE:

DEL progl ; Delete progl
DEF progl ; Begin definition of path named prog1l
PAXES1,2,3,4 ; Set axes 1,2,3,4 as the X, Y, Tangent, and

; Proportional axes respectively

PPRO2.25 ; Proportional axis path ratio = 2.25
* Add multiple path segment *

; * definitions in this *

; * portion of the *

; ¥ program *

iEND ; End definition of path progl
PCOMP progl ; Compile path progl

PRUN progl ; Execute path progl
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COMPILED MOTION EXAMPLE:

@D25000 ; Set distance parameter for all axes

DEL progl ; Delete progl

DEF progl ; Define progl

PLIN1000,1000 ; Line segment on axis 1 and 2

GOBUFxx11 ; Compiled motion on axis 3 and 4

END ; End definition of progl

PCOMP progl ; Compile progl

PRUN progl ; Execute progl

TPM ; Check position of motors for stepper products

; (or, if using a servo product, use TPC to check
; commanded position). A sample response would be:
; "™ TPM1000,1000,25000,25000"

PS Pause Program Execution

Type Program Flow Control Product Rev
Syntax <I>PS AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also C, COMEXRCOMEXSK, S, [ SS], TSS 625n 1.0

6270 1.0

The Pause Program Executié?s) command pauses execution of commands in the command buffer. If a
PS command is executed, no commands aftePgwill be executed until &£ command is received.
However, additional commands may still be placed in the command buffer.

ThePS command does not pause motion. In order for motion to be pausshndeheCOMEXS
commands should be used.

Example:

PS ; Stop execution of command buffer until !\C command

MAOXXX ; Incremental mode for axis 1

D10000 ; Set distance to 10000 units on axis 1

G01000 ; Initiate motion on axis 1

D,20000 ; Set distance to 20000 units on axis 2

G00100 ; Initiate motion on axis 2

; * NOTE: *

; * No commands after the PS command will be executed untila!C  *

; * command is received. *

PSCLA Path Acceleration Scale Factor

Type Scaling; Path Contouring or Motion (Linear Interpolated) Product Rev

Syntax <I>PSCLA<i> AT6Nn00 1.0

Units i = steps/unit AT6N50 1.0

Range 1- 999,999 610n n/a

Default Steppers: 25000 615n n/a
Servos: Depends on feedback source for axis #1 620n 1.0

(4000 if encoder, 819 if ANI, 432 if LDT) 625n 10
Response PSCLA:  *PSCLA25000 6270 1.0

See Also PA, PAA, PAD, PADA, PSCLD, PSCLV, SCALE, SFB

When scaling is enable8CALEJ), all path acceleratiorPA andPAA) and path deceleratiorADand

PADA values are internally multiplied by the Path Acceleration Scale F&3aL value. Since the units

are steps/unit, and all the acceleration values are in units/sec/sec, all accelerations will thus be internally
represented as steps/sec/sec. The Path Acceleration Scale FaCtg) command will not scale the
accel/decel values unless the scaling is enalSiedLE?).
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Steppers: The entered values are always in reference to motor steps, not encoder steps, regardless of the

Servos:

ENCcommand setting. If scaling is enabl&tALED), the entered acceleration and deceleration
values are internally multiplied by the path acceleration scaling fa&saL@ to convert user
units/sec/sec to motor steps/sec/sec. If scaling is not enadadEg, the path acceleration

and deceleration values are entered in motor revs/sec/sec; these values are internally multiplied
by the drive resolutiorDRES value to obtain acceleration and deceleration values in motor
steps/sec/sec for the motion trajectory calculations.

If scaling is enabledSCALEY), the entere@A/PAAandPADPADAvalues are internally
multiplied by the path acceleration scaling facRBCLA to convert user units/sec/sec to
encoder, LDT, or ANI steps/sec/sec. If scaling is not enaSled(Eg, the path accel and
decel values are entered in encoder or resolver revs/sec/sec, LDT inches/sec/sec, or ANI
volts/sec/sec. Encoder/resolver and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES to obtain accel/decel values in
steps/sec/sec for the motion trajectory calculations.

The path acceleration and deceleration remain set until you change them with a subsequent path
acceleration and deceleratidh®(PAA & PAD/PADA commands. Decelerations outside the valid range are
flagged as an error, with a message/ALID DATA-FIELD x, where X is the field number. When an

invalid accel or decel is entered the previous accel or decel value is retained.

As the path acceleration scaling factesCLA changes, the PSCLA(steps/unit)  Decimal Places
resolution of the path accel/decel values and the number of i 0
positions to the right of the decimal point also change (see table ;; _ g9 1
at right). An accel or decel value with greater resolution than 155 _ g9 >
allowed will be truncated. For example, if scaling is set to 1000 - 9999 3
PSCLA1@ thePA9.9999 command would be truncated to 10000 - 99999 4
PA9.9 . 100000 - 999999 5

The following equations can help you determine the range of path accel and decel values.

Max. Path Accel or Decel

Product Min. Path Accel or Decel (resolution) (Servos: determined by the feedback source
selected for axis 1)
Steppers 0.001 x DRES 999.9999 x DRES
PSCLA PSCLA
Servos Encoder Feedback: 0.001 1) ERES Encoder Feedback: 999.9999 LJERES
PSCLA PSCLA
LDT Feedback: 0.001 O LDTRES LDT Feedback: 999.9999 JLDTRES
PSCLA PSCLA
ANI Feedback: 0.819 ANI Feedback: 818999.9181
PSCLA PSCLA
NOTE
If scaling is desired for a particular path, scaling must be enabled (SCALEJ) and all path
scaling factors (PSCLA PSCLD PSCLV} must be specified prior to defining the path. Scaling
cannot be enabled and scaling factors cannot be specified within a path definition.
Example: Refer to the Path Acceleration (PA) command example.
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PSCLD Path Distance Scale Factor

Type Scaling; Path Contouring Product Rev
Syntax <I>PSCLD<i> AT6n00 1.0
Units i = steps/unit AT6N50 4.1
Range 1- 999,999 610n n/a
Default 1 615n n/a
Response PSCLD: *PSCLD1 620n 1.0
See Also PARCMPARCOMPARCOPPARCP PLC, PLIN, PRTOL PSCLA PSCLV PWC 625n 4.1

SCALE 6270 4.1

When scaling is enable8CALEJ), all distanceRARCMPARCOMPARCOPPARCRPLC, PLIN, PRTOL,

PW¢ values are internally multiplied by the Path Distance Scale F&3aLQ value. Since the units are
steps/unit, all distances will thus be internally represented in stepesth®command will not scale a
commanded distance unless the Scale command is enableds)). If the Scale $CALH command is not
enabled, all distance values are in steps.

This command is useful for specifying path or linear interpolated move distances in any unit. (e.g., Given a
25000 step/rev drive and wanting distance units in revs,ABenDwould be set to 25000.)

As the path distance scaling factesCLD changes, the resolution of the distance values entered and the
number of positions to the right of the decimal point also change. For instance, if scaling is set to
PSCLD25@@Zthe PARCOP55.99999,22.88671,37.86752,21.11112 command would be truncated to
PARCOP55.9999,22.8867,37.8675,21.1111 . 6270 only: In the table below, shift the decimal place in
the Path Distance Range column one place to the left.

PSCLD(steps/unit) Path Distance Resolution (units) Path Distance Range (units) Decimal Places
1-9 1 0 - 999,999,999 0
10-99 0.1 0.0 - £99,999,999.9 1
100 - 999 0.01 0.00 - £9,999,999.99 2
1000 - 9999 0.001 0.000 - £999,999.999 3
10000 - 99999 0.0001 0.0000 - £99,999.9999 4
100000 - 999999 0.00001 0.00000 - £9999.99999 5
| NOTE

If scaling is desired for a particular path, SCALEmust be enabled and all path scaling
factors (PSCLA PSCLD PSCL\j must be specified prior to defining the path. SCALE
cannot be enabled and scaling factors cannot be specified within a path definition.

Example: Refer to Define Path Local Mode (PL) command example.

PSCLV Path Velocity Scale Factor
Type Scaling; Path Contouring or Motion (Linear Interpolated) Product Rev
Syntax <I>PSCLV<i> AT6N00 1.0
Units i = steps/unit AT6n50 1.0
Range 1- 999,999 610n n/a
Default Steppers: 25000 615n n/a
Servos: Depends on feedback source for axis #1 620n 1.0
(4000 if encoder, 819 if ANI, 432 if LDT) 625n 1.0
Response PSCLV: *PSCLV25000 6270 1.0

See Also PSCLA, PSCLD, PULSE, PV, SCALE, SFB

The Path Velocity Scale Fact®t3CL\V) command internally multiplies the path veloci®v) value by this
value. ThePsSCLVcommand will not scale thav value unless the Scale command is enals8ed(ED).
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Steppers:

Servos:

The entered value is always in reference to motor steps, not encoder steps, regardl&sof the
command setting. If scaling is enabl&tCALED), the entered velocity value is internally
multiplied by the path velocity scaling fact®@3CL\) to convert user units/sec to motor
steps/sec. If scaling is not enablSCALEY, thePV value is entered in motor revs/sec; this

value is internally multiplied by the drive resolutidbRES value to obtain a velocity value in
motor steps/sec for the motion trajectory calculations.

If scaling is enabledSCALEY), the entered velocity value is internally multiplied by the path
velocity scaling factorRSCL\) to convert user units/sec to encoder, LDT or ANI steps/sec. If
scaling is not enable&CALE®, thePV value is entered in encoder revs/sec, LDT inches/sec, or
ANI volts/sec; encoder and LDT values are internally multiplied by the encoder resolution
(ERE9 value or the LDT resolution.DTRES to obtain velocity values in steps/sec for the
motion trajectory calculations.

As the path velocity scaling factd®?$CL\) changes, the resolution of the velocity commands and the
number of positions to the right of the decimal point also change (see table below). A path velocity value
with greater resolution than allowed will be truncated. For example, if scaling isPStitv1g the

V1.9999 command would be truncatedva.9 .

PSCLV(steps/unit) Velocity Resolution (units/sec) Decimal Places
1-9 1 0
10-99 0.1 1
100 - 999 0.01 2
1000 - 9999 0.001 3
10000 - 99999 0.0001 4
100000 - 999999 0.00001 5

Use the following equations to determine the maximum velocity range for your particular product:

Max. Velocity for Servo Products

Max. Velocity for Stepper Products (Servos: determined by feedback source selected for axis #1)
,000,000 n=PULSEX 16; If n<5, . 1000 OERES
%ﬂ @ tPen nis Ifet eclllufal t0 5. | f Encoder Feedback: —psclv
B —— If n> 5, then all fractional parts o
PSCLV n are truncated. LDT Feedback: 1000 OLDTRES
PSCLV
a
ANI Feedback: 1000 01819
PSCLV

NOTE

If scaling is desired for a particular path, scaling must be enabled (SCALEY) and all path
scaling factors (PSCLA PSCLD PSCLV) must be specified prior to defining the path.
Scaling cannot be enabled and scaling factors cannot be specified within a path
definition.

Example:

Refer to the define path local mode (PL) command example.
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PSET Establish Absolute Position

Type Motion Product Rev
Syntax <I><@>PSET<r><r><r><r> AT6n00 1.0
Units r =units (absolute position) AT6N50 1.0
Range 0.00000 - £999,999,999.99999 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also ANIPOL, [ CA], CMDDIR,D, ENC, ENCPOL,[ FB], GO, HOM,INFNC, 625n 1.0

[ LDT], LDTPOL, MA, MC,[ PANI], [ PC], [ PCA], [ PCC], [ PCE], 6270 10

[ PCL], [ PCM, [ PE], [ PM], SCALE, SCLD, SFB, TCA, TFB, TLDT,
TPANI, TPC, TPCA, TPCC, TPCE, TPCL, TPCM, TPE, TPM

Use thePSETcommand to offset the current absolute position to establiabsaiute position reference
To remove the offset, issue tARBETCLR command (not available in earlier revisions of these products:
6200 rev 2.4, 6250 rev 3.0 and AT6400 rev 2.3).

All PSETvalues entered are in steps, unless scaling is en&@iad £1), in which caseRSET) is multiplied
by the distance scale fact@®@CGLD:

Steppers — without scalingIn motor step modeENCE, thePSETcommand will define the current motor
step position to be the absolute position entered, but leave the encoder step position unchanged.
In encoder step mode&NCJ), thePSETcommand will define the current encoder step position to
be the absolute position given, but will leave the motor step position unchanged.

Servos — without scaling ThePSET command defines a new absolute position reference. If the drive is
enabled DRIVE1111), the current commanded position is used as the reference point. If the drive
is disabled, the current feedback device position (selected wigFtheommand) is used as the
reference point.

| NOTE |

The PSET offset value (per axis) is specific only to the feedback source (per axis) selected
with the last SFB command.

If your application requires switching between feedback sources for the same axis, then
you must select the feedback source with the appropriate SFBcommand and issue a PSET
value specific to that feedback source. (Each feedback source can have a separate offset.)

For 6270 users, tHeSET settings for ANI and LDT feedback only are automatically saved to
battery-backed RAM (encoder-bage®ETis not saved).

Scaling If scaling 6CALB is enabled, theSETcommand value entered is internally multiplied by the
distance scaling facto8CLD to convert user units to motor steps, or feedback device (encoder,
resolver, LDT, or ANI) steps. The distance value may be truncated if the value entered exceeds
the distance resolution at the given scaling factor. The distance scaling factor should always be
enabled and specified prior to entering B8ET value, because tt&CLDcommand modifies the
PSETvalue to accommodate the new scaling factor. For further discussion on distance scaling,
refer to thesCLDcommand description.

NOTE: If you issue @SETcommand, any previously captured positidh&KCi-H function) will be
offset by thePSETvalue.

If a software end-of-travel limit has been hit, f#&ET command will not remove the error condition. The
error condition is removed by commanding motion in the opposite direction.

Example:
PSETO0,0,0,1000 ; Set absolute position on axes 1, 2, and 3 to zero,
: and axis 4 to 1000 units
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[ PSHF ] Net Position Shift

Type Following and Assignment or Comparison Product Rev
Syntax See below AT6n00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response n/a 620n 3.0
See Also ENC, FOLEN, FOLMAS, FSHFC, FSHFD, SCALE, SCLD, TPSHF gg?g g-g

The Net Position ShiftfRSHP command is used to assign to a numeric variable the value of the net
(absolute) slave axis position shift that has occurred since theOaEN1command. The position value

will be the sum of all shifts performed on that axis, or axes, including decelerations due to limits, Kill, or
stop. The shift value is set to zero each time af@WEN1command or & OLMASTommand (with a value
other than zero) is issued.

Steppers: If scaling in enabledSCALEY), thePSHFvalue is scaled by the distance scaling facgaLp.
If scaling is not enabled, the value is in motor steps if in motor step raNdEy(or in encoder
steps if in encoder step modeNC).

Servos:  If scaling in enabledJCALEY), thePSHFvalue is scaled by the distance scaling fagaLQ.
If scaling is not enabled, the value is commanded counts.

Syntax:  VARn=aPSHFwheren is the variable number and a is the axis numbeérsei-can be used in
an expression such BE§2PSHF>2345@) . ThePSHFcommand must be used with an axis
specifier, or it will default to axis 1 (e.0/AR1=1PSHF IF(2PSHF>50@) , etc.).

Example:
IF(2PSHF>4.3) ; If axis 2 has shifted more than 4.3 user units in the
; positive direction, then do the IF statement

OUT.12=b1 ; Set output #12 to 1

NIF ; End of IF statement

VAR14=3PSHF ; Set VAR14 to slave axis 3's position shift

[ PSLV ] Current Commanded Position of Slave

Type Following and Assignment or Comparison Product Rev
Syntax See below AT6n00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response n/a 620n 3.0
See Also ENC, FMCNEWFMCP, SCLD, SCALE, TPSLV 625n 3.0

6270 3.0

ThePSLV command is used to assign the slave's commanded position register value to a variable, or to
make a comparison against another value.

Steppers: If scaling in enabledSCALEY), thePSLV value is scaled by the distance scaling fagaLQ.
If scaling is not enabled, the value is in motor steps.

Servos:  If scaling in enabledSCALEY), thePSLV value is scaled by the distance scaling facaLp.
If scaling is not enabled, the value is commanded counts.

Syntax:  VARn=aPSLVwheren is the variable number and a is the axis numbgP3irvV] can be used
in an expression such B§2PSLV>2345@) . ThePSLV command must be used with an axis
specifier, or it will default to axis 1 (e.0/AR1=1PSLV, IF(2PSLV>5@@) , etc.).

Example:
IF(2PSLV>4.3) ; If axis 2 has traveled more than 4.3 user units then do
: the IF statement

OUT.12=b1 ; Set output #12 to 1
NIF : End of IF statement
VAR14=3PSLV ; Set VAR14 to slave axis #3's position
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PTAN

Path Tangent Axis Resolution

Type Path Contouring Product Rev
Syntax <I>PTAN<i> AT6200 n/a
Units i =steps AT6400 1.0
Range +1 - 999,999,999 AT6250 n/a
Default 25000 AT6450 4.1
Response Noresponse - Must be defining a path (DEF) 610n n/a
See Also  PAXES 615n n/a

620n n/a

625n n/a

6270 n/a

The Path Tangent Axis ResolutidPiTAN command is used to specify the Tangent axis resolution. The
Tangent axis will keep an angular position which changes linearly with the direction of travel implied by X
and Y. This allows the Tangent axis to control an object which must stay tangent (or normal) to the
direction of travel.

The Tangent axis resolution is the number of motor steps in 360 degrees of arc. The Tangent axis resolution
does not necessarily equal the number of steps per revolution of the motor, but if the motor directly drove
the rotating piece, then these numbers would be the same.

ThePTANcommand should be given prior to any contour segments during a path definition. A negative
value for the Tangent axis resolution causes rotation in the negative direction as the angle in the X-Y plane

gets larger.
Example:
PSCLA25000 ; Set path acceleration scale factor to 25000 steps/unit/unit
PSCLD25000 ; Set path distance scale factor to 25000 steps/unit
PSCLV25000 ; Set path velocity scale factor to 25000 steps/unit
SCALE1 ; Enable scaling factor
PV5 ; Set path velocity to 5 units/sec
PA50 ; Set path acceleration to 50 units/sec/sec
PAD100 ; Set path deceleration to 100 units/sec/sec
DEF progl ; Begin definition of path named progl
PAXES1,2,3 ; Set axes 1 and 2 as the X and Y contouring axes,
; 3 as the tangent axis
PTAN25000 ; Specify Tangent axis resolution
PABO ; Set to incremental coordinates
POUT1001 ; Output pattern during first arc
PARCM5,5,5 ; Specify incremental X-Y endpoint position and radius
; arc <180 degree for quarter circle counter-clockwise arc
POUT1100 ; Output pattern during second arc
PARCP5,-5,-5 ; Specify incremental X-Y endpoint position and radius
; arc >180 degree for three quarter circle clockwise arc
END ; End definition of path progl
PCOMP progl ; Compile path progl
PRUN progl ; Execute path progl
OuUT0000 ; Turn off the first four programmable outputs
PUCOMP  un-Compile a Compiled Profile  (includes Path Uncompile)
Type Compiled Motion; Path Contouring Product Rev
Syntax <I>PUCOMP<t> AT6n00 1.0
Units t =text (name of path) AT6n50 4.1
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 4.1
Response n/a 620n 1.0
See Also DEF, END, GOBUF, MEMORY, PCOMP, PRUN, TDIR, TMEM, TSEG, 625n 4.1
GOBUF, PLOOP, PLN 6270 41

As of revision 4.0, contouring was made a standard feature in all multi-axis 6000 products (formerly oply the
steppers). In additioUCOMRvas modified to accommodate uncompiling Compiled Motion Profiles.
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The Un-Compile BFuCOMPcommand is used to delete a previously compiebivpprogram from the
compiled memory. TheuCOMRommand does not delete the program from program memory.

Example:
PUCOMP progl ; Delete compiled motion segments for progl
DEL progl ; Delete progl
DEF progl ; Begin definition of path named progl
PAXES1,2,3,4 ; Set axes 1,2,3,4 as the X, Y, Tangent, and
; Proportional axes respectively
; * Add multiple path segment *
. * definitions in this *
; * portion of the *
; ¥ program *
END ; End definition of path progl
PCOMP progl ; Compile path progl
PRUN progl ; Execute path progl
PULSE Pulse Width
Type Controller Configuration Product Rev
Syntax <I><@><a>PULSE<r>,<r><r><r> AT6N00 1.0
Units r = microseconds (ps) AT6n50 n/a
Range 0.3, 05, 1.0, 2.0, 50, 100, 16.0, or 20.0 610n n/a
Default 0.3 615n n/a
Response PULSE: *PULSEO0.3,0.3,0.3,0.3 620n 1.0
1PULSE: *1PULSEO0.3 625n nla
See Also DRES, PCOMP SCALE 6270 nfa

The Pulse WidthRULSEH command sets the step output pulse width. The pulse width is described as the
time the pulse is active, on. The value for the pulse width command is specified in microseconds.

When the pulse width is changed from the default value gi€).the maximum velocity and distance

ranges are reduced. The amount of reduction is directly proportional to the change in pulse width (see table
below). The “maximum distance” is per move; the total absolute range for each axis remains at
+2,147,483,647.

Pulse Width ( PULSH Setting  Maximum Distance Per Move Maximum Velocity

DEFAULT --0.3 pus 419,430,000 1.6 MHz
0.5us 262,140,000 1.0 MHz
Use for Compumotor's Z and DB Drives -- 1.0 us 131,070,000 500 KHz
2.0us 65,535,000 250 KHz
5.0pus 26,214,000 100 KHz

10.0pus 13,107,000 50 KHz

16.0pus 8,191,000 35 KHz

20.0pus 6,553,000 25 KHz

NOTE

Contouring: All axes involved in contouring (identified with PAXEScommand) must have
the same PULSEsetting. If you change the PULSEsetting, you will need to
recompile (PCOMJpany previously compiled paths.

Streaming: All axes involved in the streaming mode (STREANImust have the same
PULSESsetting.

Example:
PULSE2.0 ; Set the pulse width for axis 1 to 2.0 ms
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PV Path Velocity

Type Path Contouring or Motion (Linear Interpolated) Product Rev
Syntax <I>PV<r> AT6n00 1.0
Units r =units/sec  (scalable  with PSCLV) AT6n50 1.0
Range 0.00000 - 1,600,000 (depending on the scaling factor &PULSE) 610n n/a
Default 1.0000 615n n/a
Response PV: *PV1.0000 620n 1.0
See Also  GOL, PSCLV, SCALE 625n 1.0

6270 1.0

The Path VelocityRV) command specifies the path velocity to be used in linearly interpolated na®@s (
and in all contouring moves. In linearly interpolated moves, a path may involve one to four axes, each with its
own distance of travel. In contouring paths, only the X and Y axis are included in the calculation of the path.

For both types of moves, the path velocity refers to the velocity of the load as motion proceeds along the
path. For linearly interpolated moves, the velocity of each individual axis is dependent on the distance it
contributes to the total path traveled by the load. In contouring paths, the velocity of each individual axis is
dependent on the direction of travel in the X- Y pl&@TE: The PVvvalue can be altered between path
segments, but not within a path segment.

Steppers: The entered value is always in reference to motor steps, not encoder steps, regardI&sof the
command setting. If scaling is not enable@ALEJ, thePV value is entered in motor revs/sec;
this value is internally multiplied by the drive resoluti@RES value to obtain &V value in
motor steps/sec for the motion trajectory calculations. If scaling is en&gedE?), the
enteredPV value is internally multiplied by the path velocity scaling facR8GL\) to convert
user units/sec to motor steps/sec.

Servos:  If scaling is not enabledSCALE®), thePV value is entered in encoder revs/sec, LDT inches/sec,
or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder resolution
(ERESQ value or the LDT resolution.DTRES value to obtain 8V value in steps/sec for the
motion trajectory calculations. If scaling is enablB@ALEY), the entere®V value is internally
multiplied by the path velocity scaling fact®*3CL\) to convert user units/sec to encoder,
LDT, or ANI steps/sec.

Example: Refer to Define Path Local Mode (PL) command example.

PWC Path Work Coordinates

Type Path Contouring Product Rev
Syntax <I>PWC<r><r> AT6n00 1.0
Units r =units AT6n50 4.1
Range 0.00000 - +£999,999,999 610n n/a
Default 0,0 615n n/a
Response Noresponse - Must be defining a path (DEF) 620n 1.0
See Also PAB, PL, PLC, PSCLD, SCALE 625n 4.1

6270 4.1

The Path Work CoordinateBW@ command is used to specify the Work X -Y coordinate data required for
subsequent segment definition in the Work coordinate system. This command places the X -Y coordinate
value of the Work coordinate system at the beginning of the next segment. (The-fiisthe X

coordinate, the seconra> is the Y coordinate.)

This command may be used before Phe&command is given for the purpose of shifting the Work
coordinate system. If thewwGcommand is not given beforePa@command, but was previously set, the
original work coordinate system is used for the subsequent segments.

Steppers only: Both position values are expressed in terms of motor steps, regardless of tiENcurrent
command setting.
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Scaling: If scaling 6CALB is enabled, thewacommand values entered are internally multiplied by the
path distance scaling factd?gCLD to convert user steps to motor steps. The distance values
may be truncated if the value entered exceeds the distance resolution at the given scaling factor.
For further discussion on path distance scaling, refer tes$laeDcommand description.

Example: Refer to Define Path Local Mode (PL) command example.

RADIAN Radian Enable

Type Operators  (Trigonometric) Product Rev
Syntax <I>RADIAN<b> AT6n00 1.0
Units n/a AT6Nn50 1.0
Range b =0 (Disable),1 (Enable) or X(don't care) 610n 4.0
Default 0 615n 1.0
Response RADIAN: *RADIANO 620n 1.0
SeeAlso [ ATAN], [ COS], [ PI'], [ SIN], [ TAN], VAR 625n 1.0

6270 1.0

This operator is used to switch between radians and degrees. The coRADa&AR 1 specifies units in
radians foISIN, COS TAN andATAN The comman®&®ADIANGspecifies units in degrees f8IN, COS TAN
andATAN

If a value is given in radians and a conversion is needed to degrees, use the formulan36@fiang.

Example:

RADIAN1 ; Set trigonometric functions to radian mode

RE Registration Enable

Type Registration Product Rev

Syntax <I><@><a>RE<b><b><b><b> AT6Nn00 1.4

Units b =0 (disable), 1 (enable), or X(don't care) AT6n50 4.1

Range n/a 610n 4.0

Default 0 615n 4.1

Response RE: *RE0000 620n 15
1RE: *1REO 625n 4.1

See Also [AS ], COMEXC, ENC, [ ER ], INDEB, INFNC, [ PCE ], [ PCM ], 6270 4.1

REG, REGLOD, REGSS, [ SS ], TAS, TER, TPCE, TPCM

The Reqistration Enabl®E command enables the registration function for the appropriate axes.

When a registration input (assigned trigger input) is activated, the motion profile currently being executed is
replaced by the registration profile with its own distarRed, accelerationA & AA), decelerationAD &

ADA), and velocity ¥) values, and, if using a stepper, the positioning met€)( The registration move

may interrupt any preset, continuous, or registration move in progress.

The registration move does not alter the rest of the program being executed when registration occurs, nor
does it affect commands being executed in the background if the controller is operating in the continuous
command execution mode@MEXC1L

Registration moves will not be executed while the motor is not performing a move, while in the joystick
mode (OY1), or while decelerating due to a stop, kill, soft limit, or hard limit.

How to Set up a Registration Move

e Configure one of the trigger inputs (TRG-A through TRG-D) to function as a trigger interrupt
input; this is done with the&NFNCi-H command, where i is the input bit number representing
trigger inputs A through D (input number assignments vary by product — see page 6). NOTE:
When configured as Trigger Interrupts, the triggers cannot be affected by the input iEtje (
command.
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How to Set up a Registration Movgcontinued)

e [ssue theNFEN1 command to enable the trigger interrupt/registration function defined with the
INFNCi-H command.

e Specify the distance of the registration move withREGcommand; then you can enable the
registration function with thRE command. Registration is performed only on the axis or axes with
the registration function enabled, and with a non-zero distance specified in the respective axis-
designation field of thREGcommand; the other axes will not be affected. Each trigger has a
distinct move defined for each axis; therefore, with 4 trigger inputs and 4 axes available, 16
different registration moves can be stored.

NOTE: The registration move is executed usingAh&A, AD, ADA andV values that were in effect

when theREGcommand was entered. Stepper products: The position captured (motor or encoder)
and the positioning mode (motor steps or encoder steps) used for registration are determined by the
ENCcommand setting in effect when the registration move was first defined wiEthe

command.

Registration Move Accuracy(see also Registration Move Status below)

The registration move distance (specified withREsScommand) is based on the actual position

captured when the registration input is activated. Therefore, the accuracy of the registration move is
determined by the slight lapse between activating the registration input and capturing the position. The
accuracy is calculated as &0+ the velocity of the axis at the time the input was activated. The

exception to this rule is if you are using a servo product's dedicated hardware latch triggers (triggers
A-D are dedicated to encoders 1-4, respectively), in which case the registration move acdilracy is
encoder count.

RULE OF THUMB: To prevent position overshoot, make surertb@distance is greater than 4 ms
multiplied by the incoming velocity.

The lapse between activating the registration input and commencing the registration move (this does
not affect the move accuracy) is less than one position sample period. The sample period for steppers
is 2 ms. The sample period for servos is determined bg3RRandINDAX command settings (refer

to the System Update column in the table ingBERcommand description to ascertain your

controller's sample period).

TheREGdistance will be scaled by the distance scale fasorpvalue) if scaling is enabled
(SCALEJ).

Preventing Unwanted Registration Moves (methods)
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e Registration Input Debounce: The registration input is debounced for 50 ms (steppers) or 24 ms
(servos) before another input on the same trigger is recognized. Therefore, the maximum rate that a
registration input can initiate registration moves is 20 times per second (steppers) or 41 times per
second (servos).

If your application requires a shorter debounce time, you can change it wittD&® command
(refer to theNDEB command description for details).

e Reqistration Single-Shot: THREGSScommand allows you to program the 6000 controller to
ignore any registration commands after the first registration move has been initiated. Refer to the
REGSscommand description for further details and an application example.

o Reqgistration Lockout Distance: TREGLOommand specifies what distance an axis must travel
before any trigger assigned as a registration input will be recognized. If more than one axis is using
the same trigger for registration, and one or all have a registration lockout distance defined, then
that trigger will be ignored until all axes have traveled the lockout distances. RefeREGhOG
command description for further details and an application example.
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Registration Move Status & Error Handling

Axis Status — Bit #28: This status bit is set when a registration move has been initiated by any
registration input (trigger). This status bit is cleared with the @&toommand.

AS.28 ....... Assignment & comparison operator — use in a conditional expression.
TASF......... Full text description of each status bit. (®eg“Move Commanded " line item)
TAS........... Binary report of each status bit (bits 1-32 from left to right). See bit #28.

Axis Status — Bit #30: If, when the registration input is activated, the registration move profile cannot
be performed with the specified motion parameters, the 6000 controller will kill the move in progress
and set axis status bit #30. This status bit is cleared with th&perimmand.

AS.30 ....... Assignment & comparison operator — use in a conditional expression.
TASF......... Full text description of each status bit. (fe@es$et Move Overshot " line item)
TAS........... Binary report of each status bit (bits 1-32 from left to right). See bit #30.

Error Status — Bit #10: This status bit may be set if axis status bit #30 is set. The error status is
monitored and reported only if you enable error-checking bit #10 witBRRORCommand (e.g.,
ERROR.10-1). NOTE: When the error occurs, the controller with branch to the error program
(assigned with theRRORrRommand). This status bit is cleared with the i@¢tommand.

ER.10....... Assignment & comparison operator — use in a conditional expression.
TERF......... Full text description of each status bit. (Feeset Move Overshot " line item)
TER........... Binary report of each status bit (bits 1-32 from left to right). See bit #10.

System Status — Bits #25-28: System status bits 25-28 are set when a registration move has been
initiated by trigger inputs A through D, respectively. This also indicates that the positions of all axes
has been captured. As soon as the captured information is transferred or assigned/compared, the
respective system status bit is cleared (s6j.to

SS.iii Assignment & comparison operator — use in a conditional expression. Operators for
bits 25-28 are&S.25, SS.26 , SS.27 , andSS.28 .
TSSF......... Full text description of each status bit. (Jeesltion Captured TRG- n ")
TSS........... Binary report of each status bit (bits 1-32 from left to right). See bits #25-28.
Example:

In this example, two-tiered registration is achieved. While axes 1 & 2 are executing their 200,000-unit moves, trigger input
A is activated and executes registration move A to slow the load's movement. An open container of volatile liquid is then
placed on the load. After picking up the liquid and while registration move A is still in progress, trigger input B is activated
and executes registration move B to gently slow the load to an even lower velocity before motion is gently stopped.

INFNC25-H ; Set input #25 (trigger A) as a trigger interrupt input
INFNC26-H ; Set input #26 (trigger B) as a trigger interrupt input
INFEN1 ; Enable programmable input (INFNC) functions
ENCO00xx ; Use motor step positioning mode for registration

; move (STEPPERS ONLY)
A10,20 ; Set accel: axis 1 to 10 units/sec/sec;

; axis 2 to 20 units/sec/sec
AD20,40 ; Set decel: axis 1 to 20 units/sec/sec;

; axis 2 to 40 units/sec/sec
V2,5 ; Set velocity: axis 1 to 2 units/sec; axis 2 to 5 units/sec

REGA1000,5000

; Set trigger A's registration distance on axis 1 to 1000
; units, axis 2 to 5000 units (registration A move will use
; the ENC, A, AD, & V values specified above)

ENCO0O0xx ; Use the motor step positioning mode for the registration

; move (STEPPERS ONLY)
A3,5 ; Set accel: axis 1 to 3 units/sec/sec; axis 2 to 5 units/sec/sec
AD2,4 ; Set decel: axis 1 to 2 units/sec/sec; axis 2 to 4 units/sec/sec
V.5,5 ; Set velocity: axis 1 and axis 2 to 0.5 units/sec

REGB800,1200

; Set trigger B's registration distance on axis 1 to 800 units,
; axis 2 to 1200 units (registration B move will use the ENC,
; A, AD, & V values specified above)

RE1100 ; Enable registration on axis 1 and 2 only

A20,20 ; Set acceleration to 20 units/sec/sec on axes 1 and 2
AD50,50 ; Set deceleration to 50 units/sec/sec on axes 1 and 2
V6,6 ; Set velocity to 6 units/sec on axes 1 and 2
D200000,200000 ; Set distance to 200,000 units on axes 1 and 2
GO01100 ; Initiate motion on axes 1 and 2
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[ READ ] Read a Value

Type Communication Interface  or Assignment Product Rev
Syntax ... READi ... (See below) AT6n00 1.0
Units i =string variable  number AT6N50 1.0
Range 1- 100 (AT6400), 610n 4.0

1- 25 (AT6n50, 610n, 615n, 620n, 625n, and 6270) 615n 1.0
Default n/a 620n 1.0
Response n/a 625n 1.0
See Also ', PORT, [SS], TSS, VAR, VARS, WRITE 6270 1.0

The Read a ValueR€AD command provides the user with an efficient way of storing numeric data read
from the input buffer into a variable (PC-AT would place data in the input buffer, data from stand-alone
units comes from RS-232). TREADcommand can be used as part of a numeric variable assignment
statement (e.gYAR1=READ) or in another command{d,(READ1),12,1 ). However, the(READ

command cannot be used in an expression su¢ARS=1+READIor IF(READ1=1) .

Syntax: VARx=READi wherex is the variable number amds the string variable to be sent out to prompt
the user for the numeric information.

Syntax: Command(READi) whereCommandis any command that has a separate field (&.¢D, V, D,
etc.), and is the string variable number.

The number attached to the end of BADcommand corresponds to the string variable to be placed in the
PC-AT output buffer, or sent out the RS-232 port, at the time this command is executed. The 6000 Series
controller will then wait for numeric data to be sent to its input buffiee. numeric data must be

preceded with an immediate command identifier and a single quoté (). The information read in can

be either integer, or real, and must be terminated by a command delimitar(, <If> ).

Rule of Thumb for command value substitutions: If the command syntax shows that the command field
requires a real number (denoteddpy ) or and integer value (denoted 4y ), you can use thREAD
substitution (e.gy2,(READ) ).

Example:
VARS1="Enter the count >" ; Place message in string variable #1
VAR2=READ1 ; Prompt with string variable #1, and read data

; into variable #2

; The controller will send this message (string variable #1) to the screen:
; "Enter the count >"

; The user must enter the numeric data preceded by the characters !'.

; For example, '82.5 assigns the value 82.5 to numeric variable 2

REG Registration Distance
Type Registration Product Rev
Syntax <I><@><a>REGc<r>,<r>,<r><r> AT6n00 14
Units c =letter of trigger input; r =distance units (scalable) AT6n50 4.1
Range c=A, B, Cor D; r =0.00000 to 419,430,000 610n 4.0
(positive direction only) 615n 4.1
Default 0 (do not make a registration move) 620n 1.5
Response REGA: *REGAO0,0,0,0 625n 4.1
1REGA: *1REGAO 6270 4.1
See Also [AS], ENC, [ER], INDEB, [ PCE ][ PCM], RE, REGLOD,

REGSS, SCALE, SCLD, [ SS ], TAS, TER, TPCE, TPCM, TSS

The Registration DistancREQ command specifies the distance the corresponding axis will travel after
receiving a registration input (trigger A, B, C or D).

The registration move is executed usingAh&A, AD, ADA andV values that were in effect when tREG
command was entered. Stepper products: The position captured (motor or encoder) and the positioning
mode (motor steps or encoder steps) used for registration are determineé&f@tcbenmand setting in

effect when the registration move was first defined withRE&command.
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RULE OF THUMB: To prevent position overshoot, make surertb@distance is greater than 4 ms
multiplied by the incoming velocity.

The registration distance remains set until you change it with a subs@f@ummand. Registration
distances outside the valid range are flagged as an error, returning the messsige DATA-FIELD x,
wherex is the field number.

Distance Units (no scaling)
In stepper systems with scaling disabl8GALE®, theREGvalue is measured in encoder counts
or motor steps, depending on the state oEtil@command at the time tiREGcommand is
executed.

In servos systems, tlREGvalue is measured in feedback device counts (encoder, resolver, LDT,
or ANI counts).

Scaling: If scaling is enabledSCALEJ), theREGvalue is internally multiplied by the distance scale factor
(SCLD. As theSCLDvalue changes, the resolution of #@Gcommand and the number of
positions to the right of the decimal point also change. A registration distance value with greater
resolution than allowed will be truncated. For example, if scaling is S&IlD2@FFdAhe
REG1.99999 command would be truncatedr&G1.9999 .

SCLD(steps/unit) REGResolution (units) REGRange (units) Decimal Places
1-9 1 0 -999,999,999 0
10-99 0.1 0.0 - 99,999,999.9 1
100 - 999 0.01 0.00 - 9,999,999.99 2
1000 - 9999 0.001 0.000 - 999,999.999 3
10000 - 99999 0.0001 0.0000 - 99,999.9999 4
100000 - 999999 0.00001 0.00000 - 9,999.99999 5

The distance scaling factor should always be enabled and specified prior to entering any distance
values, because ti®€L. Dcommand modifies the current registration distance value to
accommodate the new scaling factor.

For additional details on Registration (including programming examples), refer tehgommand
description and to the Registration section in@B@0 Series Programmer's Guide

REGLOD Registration Lock-Out Distance

Type Registration Product Rev
Syntax <I>@REGLOD<r>,<r>,<r><r> AT6n00 4.1
Units r= distance units (scalable by SCLD) AT6N50 4.1
Range 0.00000 to +999,999,999 610n 4.0
Default 0 615n 4.1
Response REGLOD: *REGLODO,0,0,0 620n 41

1REGLOD: *1REGLODO 625n 4.1
See Also INDEB, RE, REG, REGSS, SCLD 6270 4.1

The Registration Lock-Out DistandeEGLOPcommand sets the registration lock-out distance for an axis.
The controller will not perform a registration move or a position capture on any axis until all axes have
traveled the distances specified with BBGLODzommand from their respective positions when motion was
initiated. Those axes participating in registration with trigger A, B, C, or D are defined wiitthe
command REGAREGBREGGC or REGD, respectively). A trigger will not be recognized until all axes
participating in that trigger’s registration have traveled their respective lock-out distances.

If scaling is enabled3CALEJ), the lock-out distance is scaled by 8@ Dvalue.

Stepper products the lock-out distances are measured incrementally from the start of motion to the
commanded position (even if you are using encoder-based positioningeiiGhenode).

Servo products the lock-out distances are measured incrementally from the start of motion to the actual
position (as measured by the position feedback device), not the commanded position.
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Example:

INFNC25-h ; Set trigger interrupt
REGA25000,25000 ; Set registration distance
RE11 ; Enable registration axis 1 and 2
REGLOD20000 ; Set registration lock-out distance for axis 1
@D50000 : Set move distance for both axes
G011 : Start motion for axes 1 and 2
If the trigger happens when axis 1 is at any distance less than 20000, no motion will occur on any axis.
> ITAS.28 Check status bit 28 for "registration occurred" bit
*00 Indicates registration move has not happened on any axis

If the trigger happens after axis 1 has traveled a distance of 20000, then the trigger is recognized and the
registration occurs.

REGSS Registration Single-Shot
Type Registration Product Rev
Syntax <I><@>REGSS<b><b><b><b> AT6n00 4.1
Units n/a AT6N50 4.1
Range b=0 (Disable), 1 (Enable), or x (don't care) 610n 4.0
Default 0 615n 4.1
Response REGSS: *REGSS0000 620n 4.1
1REGSS: *1REGSSO0 625n 4.1
See Also RE, REG, REGLOD 6270 41

The Registration Single ShaREGS$ command sets the registration such that only one registration move
will take place for the specified axis. This allows the user to prevent any other trigger from interrupting the
registration move in progress.@ocommand will reset the "one shot" condition.

Example:

INFNC25-h ; Set trigger interrupt

REGA25000,25000 ; Set registration distance

RE11 ; Enable registration axis 1 and 2
REGSS1 ; Enable single-shot registration for axis 1
@D50000 ; Set move distance for both axes

GO11 ; Start motion for axes 1 and 2

The trigger happens at distance 30000, both axes start registration move.

> ITAS.28 Check status bit 28 for "registration occurred" bit
*11 Indicates registration move happened on both axes

The trigger happens at distance 50000, axis 2 starts the second registration move, axis 1 is not affected.

> TPM Check final motor position when registration moves stop — steppers
(or, if using a servo product, use TPCto check commanded position)
*TPM+55000,+75000 Only axis 2 responds to the second trigger
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REPEAT Repeat Statement

Type Program Flow Control or Conditional Branching Product Rev
Syntax <I>REPEAT AT6n00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also  JUMP, UNTIL 625n 1.0

6270 1.0

The Repeat StatememMEPEAT command, in conjunction with théNTIL command, provide a means of
conditional program flow. ThREPEATcommand marks the beginning of the conditional statement. The
commands between tiREPEATand theUNTIL command are executed at least once. Upon reaching the
UNTIL command, the expression contained withinUN&IL command is evaluated. If the expression is
false, the program flow is redirected to the first command afteEREATcommand. If the expression is
true, the first command after theNTIL command is executed.

Up to 16 levels oREPEAT... UNTIL( ) commands may be nested.

NOTE: Be careful about performing@OThetweerREPEATandUNTIL. Branching to a different
location within the same program will cause the mRE®EATstatement encountered to be nested
within the previouRREPEATstatement, unless &NTIL command has already been encountered.
The JuMPcommand should be used in this case.

All logical operatorsANDQ OR NOT), and all relational operators, &, >=, <, <=, <>) can be used within the
UNTIL expression. There is no limit on the number of logical operators, or on the number of relational
operators allowed within a singliNTIL expression.

The limiting factor for theJNTIL expression is the command length. The total character count for the

UNTIL command and expression cannot exceed 80 characters. For example, if you add all the letters in the
UNTIL command and the letters within tf)e expression, including the parentheses and excluding the
spaces, this count must be less than or equal to 80.

All assignment operatorg(AD, ANV, AS, CNT, D, ER IN, INO, LIM, MOYOUT, PC, PCE PCMPE, PER PM
SS, TIM, US V, VEL, etc.) can be used within teNTIL() expression.

Example:

REPEAT ; Beginning of REPEAT ... UNTIL() loop
GO1110 ; Initiate motion on axes 1, 2, and 3
VAR1=VAR1+1 ; Increment variable 1 by 1

UNTIL(VAR1=12) ; Repeat loop until variable 1 = 12
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RESET Reset

Type Communication Interface Product Rev
Syntax <I>RESET AT6n00 1.0
Units nia AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response RESET: *Parker Compumotor AT6400 - 4 Axis Indexer 620n 1.0
See Also  DRESET, STARTP, TSTAT 625n 1.0

6270 1.0

The ResetRESET command functions differently, depending on which 6000 Series product you have.

e TheRESETcommand returns bus-based products to their factory default state. All previously entered
command values will be reset to factory default. All programs/subroutines will be removed.

e TheRESETcommand affects stand-alone products the same as cycling power. These products will
retain their programs and variables; however, all previously entered command values (not saved in
programs or variables) will be reset to factory default.

NOTE: After sending th&®@ESETor !RESET command to the 6000 product, you must wait until you see the
power-up message (actual time varies by product) before communicating with the product.

RUN Begin Executing a Program

Type Program or Subroutine  Definition Product Rev
Syntax <I>RUN<t> AT6Nn00 1.0
Units t =text (name of program) AT6n50 1.0
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also $, DEF, DEL, END, GOSUB,GOTO 625n 1.0

6270 1.0

The Begin Executing a PrograRUN command executes a program defined withlBEcommand. A
program name consists of 6 or fewer alpha-numeric characterRUNmmmand can be used inside a
program or subroutine. The program can also be run by specifying the name of the program wiltignut the
command. Th&UNcommand functions similar toGOSURommand in that control returns to the original
program when the called program finishes.

Example:

DEF pick ; Begin definition of program named pick
G0O1100 : Initiate motion on axes 1 and 2

END ; End program definition

RUN pick ; Executes program named pick

pick ; Executes program named pick
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S Stop Motion

Type Motion Product Rev
Syntax <I>S<b><b><b><b> AT6n00 1.0
Units n/a AT6n50 1.0
Range b =0 (do not stop) or 1 (stop) 610n 4.0
Default 1 615n 1.0
Response >IS:  No response, instead motion is stopped on all axes. 620n 1.0
See Also C, COMEXCCOMEXSGO, K 625n 1.0

6270 1.0

The Stop Motion$) command instructs the motor to stop motion on the specified axes. If thesptop (
command is used without any arguments, motion will be stopped on all axes. The Stop command will bring
the specified axes to rest using the last deceleration valyeitered.

| NOTE |

Since all commands are buffered, the next command does not begin until the previous command has
finished. This is important because if you place a Stop (S) command after a Go (GQ command in a
program, the Stop command will have no effect. For the Stop command to have an effect within a
program, continuous command processing mode (COMEXJOmust be enabled. If the Stop (S)
command is to be used external to the program, the immediate command identifier (! ) must be used.

If COMEX$s set to zero, command processing will be terminated when any stop command is issued, or a
stop input is activated. EOMEX$s set to 1 or 2, a stop command issued for a specific axis will only stop
motion on that axis and will not clear the command buffefOMEX$s set to 2, a stop command or input

will stop motion and clear the command buffer.

If motion is to be paused and later resumed, the stop command must be used without any aigoments (
1S ), and the continue execution on stg@®MEXjscommand must be enabled. The contin@g Ecommand
can then be used to resume motion.

Example:

GO1111 ; Initiate motion on all axes

1S1100 ; Stop motion on axes 1 and 2 (must use "!IS" to stop motion in progress)

SCALE Enable/Disable Scale Factors

Type Scaling Product Rev
Syntax <I>SCALE<b> AT6N00 1.0
Units n/a AT6n50 1.0
Range b =0 (disable) or 1 (enable) 610n 4.0
Default 0 (1 for 6270 only) 615n 1.0
Response SCALE: *SCALEO 620N 1.0
See Also DRES, ERES, PSCLA, PSCLD, PSCLV, SCLA, SCLD, SCLMAS, SCLV, 625n 1.0

SFB, TSTAT 6270 1.0

The Enable Scale Fact@GALE command enables or disables the acceleration, distance, and velocity
scaling factors§CLA SCLD SCLV, PSCLA PSCLD PSCLV, SCLMA%. When scaling is enable8CALE),
all entered data is multiplied by the appropriate scale factor.

Servos: Scaling can be used with all feedback sources: encoders, resolvers, ANI inputs (-ANI option
only), and LDTs (6270 only). Accel and decel values are scal&tbgandPSCLA velocity
values are scaled I8CLVandPSCLV, and distance values are scaledsby D

| NOTE |

Parameters for scaling (SCLA SCLD etc.) are specific to the feedback source selected with the last
SFB command. Therefore, if your application requires switching between feedback sources for the
same axis, then for each feedback source, you must select the feedback source with the
appropriate SFBcommand and issue the scaling factors specific to that feedback source.
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When scaling is disable@CALEQ, no scaling will be performed:

» Steppers When scaling is disabled, all distance values entered are in motorEtew@r(ode)
or encoder stepENC1mode), and all acceleration and velocity values entered are internally
multiplied by theDREScommand value.

» Servos When scaling is disabled, all distance values entered are in encoder, resolver or LDT
counts, or ADC counts for ANI feedback. All encoder, resolver and LDT accel/decel and
velocity values entered are internally multiplied by EBRESor LDTREScommand value (ANI
accel/decel and velocity values are referenced in volts).

NOTE |

If scaling is desired within a stored program, you must enable scaling (SCALEJ) and
define the scaling factors (SCLA SCLD SCLV, PSCLA PSCLD PSCLV, SCLMAS$ prior to
defining (DEP), uploading (TPROG, or running (RUN the program. This allows the 6000
Series product to store, display, and execute the scaled distance, acceleration, and
velocity values within the stored program. This can be accomplished by defining all
scaling factors via a terminal emulator just before defining or downloading the program; or
you can put the scaling factors into a startup (STARTB program (stand-alone controllers
only) or a program that must be run prior to defining or downloading the program.

Example: ~ Refer to the programming example for the Acceleration Scale Factor (SCLA command.

SCLA Acceleration Scale Factor
Type Scaling Product Rev
Syntax <I><@><a>SCLA<I>,<i><i><i> AT6Nn00 1.0
Units i = steps/unit AT6n50 1.0
Range 1- 999,999 610n 4.0
Default Steppers: 25000 ] ) 615n 1.0
Servos: Depends on feedback source(4000 if encoder, 4096 if
resolver, 819 if ANI, 432 if LDT) 620n 1.0
Response  SCLA:  *SCLA25000,25000,25000,25000 625n 1.0
1SCLA: *1SCLA25000 6270 1.0
See Also FMAXA, SCALE, SCLD, SCLV, SFB, TSTAT

The Acceleration Scale Fact@GLA command internally multiplies all acceleratiagy AA, HOMAHOMAA
JOGA JOGAA JOYA JOYAA and deceleratiom, ADA LHAD LHADA LSAD, LSADA HOMAPHOMADA

JOGAD JOGADAJOYAD JOYADA values by the acceleration scale factor value, as long as scaling is
enabled $CALEJ). Since the units are steps/unit, and all the acceleration values are in units/sec/sec, all
accelerations will thus be internally represented as steps/sec/sec.

Stepper products If scaling is enabledSCALEY), the entered accel and decel values are internally
multiplied by the acceleration scaling fact8C(A to convert user units/sec/sec to motor
steps/sec/sec. The entered values are always in reference to motor steps, not encoder steps,
regardless of thENCcommand setting.

If scaling is disabledSCALE®, all accel and decel values are entered in motor revs/sec/sec; these
values are internally multiplied by the drive resolutibRES value to obtain accel and decel
values in motor steps/sec/sec for the motion trajectory calculations.

Servo products If scaling is enabledSCALEJ), the entered accel and decel values are internally
multiplied by the acceleration scaling fact8C(A) to convert user units/sec/sec to encoder,
resolver, LDT, or ANI steps/sec/sec. If scaling is disab&th(Eg, all accel and decel values are
entered in encoder revs/sec/sec, resolver revs/sec/sec, LDT inches/sec/sec, or ANI volts/sec/sec;
encoder, resolver and LDT values are internally multiplied by the encoder resciRES Yalue
or the LDT resolution(DTRES value to obtain accel and decel values in steps/sec/sec for the
motion trajectory calculations.
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As the acceleration scaling fact@dLA) changes, the SCLA(steps/unit) Decimal Places

resolution of the acceleration and deceleration values and— —

example, if scaling is set ®CLA1g theA9.9999

10000 - 99999
command would be truncated46.9 .

100000 - 999999

o . . . 0

the number of positions to the right of the decimal point 10- 99 1
also change (see table at right). An acceleration value with100 999 )
greater resolution than allowed will be truncated. For 1000 - 9999 3
4

5

The following equations can help you determine the range of acceleration and deceleration values.

Product Min. Accel or Decel (resolution) Max. Accel or Decel
Steppers 0.001 ODRES 999.9999 ODRES
SCLA PSCLA
Servos Encoder & Resolver Feedback: 0.001 DERES Encoder & Resolver Feedback: 999.9999 LERES
SCLA SCLA
LDT Feedback: 0.001 OLDTRES LDT Feedback: 999.9999 [ILDTRES
SCLA SCLA
ANI Feedback: 0.819 ANI Feedback: 818999.9181
SCLA SCLA
NOTE

If scaling is desired within a stored program, you must enable scaling (SCALEJ) and
define the scaling factors (SCLD SCLA and SCLV) prior to defining (DEF), uploading
(TPROG or running (RUN the program. This allows the 6000 Series product to store,
display, and execute the scaled distance, acceleration, and velocity values within the
stored program. This can be accomplished by defining all scaling factors via a terminal
emulator just before defining or downloading the program; or you can put the scaling
factors into a startup (STARTB program (stand-alone controllers only) or a program that
must be run prior to defining or downloading the program.

Example:
SCLA25000,25000,1,1 ; Set the acceleration scaling factor for axes 1 and 2 to
; 25000 steps/unit/unit, axes 3 and 4 to 1 step/unit/unit
SCLV25000,25000,1,1 ; Set the velocity scaling factor for axes 1 and 2 to 25000
; steps/unit, axes 3 and 4 to 1 step/unit

SCLD1,1,1,1 ; Set the distance scaling factor for axes 1, 2, 3, and 4 to
; 1 step/unit

SCALE1 ; Enable scaling

DEF progl ; Begin definition of program progl

MAO0000 ; Incremental index mode for all axes

MCO0000 : Preset index mode for all axes

Al10,12,1,2 ; Set the acceleration to 10, 12, 1, and 2 units/sec/sec
; foraxes 1, 2, 3and 4

V11,12 ; Set the velocity to 1, 1, 1, and 2 units/sec

; foraxes 1, 2, 3and 4
D100000,1000,10,100 ; Set the distance to 100000, 1000, 10, and 100 units

; foraxes 1, 2, 3and 4
GO1100 ; Initiate motion on axes 1 and 2, 3 and 4 do not move
END ; End definition of program prog1
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SCLD Distance Scale Factor

Type Scaling Product Rev
Syntax §!><@><a>_SCLD<i>,<i>.<i>,<i> AT6n00 1.0
Units i = steps/unit AT6n50 1.0
Sa?gﬁt ét' 999,999 . 610n 4.0
efau eppers:

Servos: Depends on feedback source gggn 18

(1 if encoder or resolver, 819 if ANI, 432 if LDT) n :

Response  SCLD: *SCLD1,1,1,1 625n 1.0
1SCLD: *1SCLD1 6270 1.0

See Also [ ANI], [ CA], D, [ FB], FOLRN,FSHFD,[ LDT], [ PANI], [ PC],
[ PCAL, [ PCC], [ PCE], [ PCL], [ PCM, [ PE], [ PER], [ PM], PSET,
[ PSHF], [ PSLV], REG, REGLOD, SCALE, SCLA, SCLV, SCLMAS,SFB,
SMPER,TANI, TCA, TFB, TLDT, TPANI, TPC, TPCA, TPCC, TPCE, TPCL,
TPCM, TPE, TPER, TPM, TPSHF, TPSLV, TSTAT

If scaling is enabledSCALEY), all D, PSET, SMPERandREGcommand values are internally multiplied by
the Distance Scale Fact@CLD value. Since th8CLDunits are in terms of steps/unit, all distances will
thus be internally represented in steps. For instance, if your distance scaling factor iSCQ00@EAD
and you enter a distance of T&76), the actual distance moved will be 750,000 (10000 x 75) counts.

This command is useful for allowing the user to specify distances in any unit. For example, if the user had
a 25000 step/revolution drive and wanted distance units in terms of revolutionSCttizshould be set to
25000, and scaling should be enabledALE]).

As the distance scaling fact@GLD changes, the resolution of all distance commands and the number of
positions to the right of the decimal point also change (see table below). A distance value with greater
resolution than allowed will be truncated (e.g., if scaling is sBCID25@0@@theD1.99999 command

would be truncated tD1.9999 ). For 6270 users only, shift the decimal place in the distance ranges shown
in the table below one place to the left.

SCLD(steps/unit) Distance Resolution (units) Distance Range (units) Decimal Places
1-9 1 0 - £999,999,999 0
10-99 0.1 0.0 - £99,999,999.9 1
100 - 999 0.01 0.00 - +9,999,999.99 2
1000 - 9999 0.001 0.000 - £999,999.999 3
10000 - 99999 0.0001 0.0000 - +99,999.9999 4
100000 - 999999 0.00001 0.00000 - £9999.99999 5

DEFINE SCALING FIRST

If scaling is desired within a stored program, you must enable scaling (SCALEJ) and
define the scaling factors (SCLDQ SCLA and SCLV) prior to defining (DEP), uploading
(TPROG or running (RUN the program. This allows the 6000 Series product to store,
display, and execute the scaled distance, acceleration, and velocity values within the
stored program. This can be accomplished by defining all scaling factors via a terminal
emulator just before defining or downloading the program; or you can put the scaling
factors into a startup (STARTB program (stand-alone controllers only) or a program that
must be run prior to defining or downloading the program.

FRACTIONAL STEP TRUNCATION

If you are operating in the preset positioning mode (MC@ when the distance scaling
factor (SCLD and the distance value are multiplied, a fraction of one step may possibly
be left over. This fraction is truncated when the distance value is used in the move
algorithm. This truncation error can accumulate over a period of time, when performing
incremental moves continuously in the same direction. To eliminate this truncation
problem, set the distance scale factor (SCLD to 1, or a multiple of 10.
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Example:

SCLA25000,25000,1,1 ; Set the acceleration scaling factor for axes 1 and 2 to

; 25000 steps/unit/unit, axes 3 and 4 to 1 step/unit/unit

SCLV25000,25000,1,1 ; Set velocity scaling factor for axes 1 and 2 to 25000

; steps/unit, axes 3 and 4 to 1 step/unit

SCLD1,1,1,1 ; Set distance scaling for axes 1, 2, 3, & 4 to 1 step/unit
SCALE1 ; Enable scaling

DEF progl ; Begin definition of program progl

MAO0000 ; Incremental index mode for all axes

MCO0000
A10,12,1
V11,12

: Preset index mode for all axes
2 ; Set accel to 10, 12, 1, and 2 units/sec/sec for axes 1-4
; Set velocity to 1, 1, 1, and 2 units/sec for axes 1-4

D100000,1000,10,100 ; Set distance to 100000, 1000, 10, and 100 units for axes 1-4

GO01100

: Initiate motion on axes 1 and 2, 3 and 4 do not move

END ; End definition of program progl

SCLMAS Master Scale Factor

Type Following Product Rev
Syntax <I><@><a>SCLMAS<i> <i> <i><i> AT6N00 3.0
Units i =scaling factor AT6Nn50 3.0
Range i =1- 999999 610n 4.0
Default 1 615n 3.0
Response SCLMAS *SCLMAS1,1,1,1 620n 3.0
1SCLMAS *1SCLMAS1 625n 3.0
See Also FMCLEN, FMCP, FOLEN, FOLMD, FOLRD, FOLRN, GOWHEN, PMAS], SCALE, g270 3.0
SCLD, TPMAS

The Master Scale Fact@@LMA$ command internally multiplies all Following master values by the
specified scale factor value. Since 8@_MASunits are in terms of counts/unit, all distances will thus be
internally represented in counts. For instance, if your master scaling factor is $008AE10000 and you
enter a master parameter of 75 (e=@L.MD79, the internal value will be 750,000 (10000 x 75) counts.

NOTE: The SCLMAScommand will not take effect unless scaling is enatS$eh(EJ).

This command is useful for allowing the user to specify distances in any unit. For example, if the user had
a 4000 step/revolution encoder as the master and wanted master units in terms of revoluti®@sMhen
should be set to 4000.

As the master scaling fact@@LMA$ changes, the resolution of all master parameter values and the
number of positions to the right of the decimal point also change (see table below). A master parameter
value with greater resolution than allowed will be truncated (e.g., if scaling isSeLD2I000, the
FOLMD1.9999 command would be truncatedROLMD1.999). (For 6270 users, shift the values in the
“Master Range” column one decimal place to the left).

SCLMASYcounts/unit) Master Resolution (units) Master Range (units) Decimal Places
1-9 1 0 - £999,999,999 0
10-99 0.1 0.0 - £99,999,999.9 1
100 - 999 0.01 0.00 - +9,999,999.99 2
1000 - 9999 0.001 0.000 - £999,999.999 3
10000 - 99999 0.0001 0.0000 - +99,999.9999 4
100000 - 999999 0.00001 0.00000 - £9999.99999 5

DEFINE SCALING FIRST

If scaling is desired within a stored program, you must enable scaling (SCALB and
define the scaling factor (SCLMA$ prior to defining (DEPR), uploading (TPROG or running
(RUN the program. This allows the 6000 Series product to store, display, and execute
the scaled distance, acceleration, and velocity values within the stored program. This
can be accomplished by defining all scaling factors via a terminal emulator just before
defining or downloading the program; or you can put the scaling factors into a startup
(STARTB program (stand-alone controllers only) or a program that must be run prior to
defining or downloading the program.
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FRACTIONAL STEP TRUNCATION

If you are specifying master distance values (FOLMI), when the master scaling factor
(SCLMA$% and the distance value are multiplied, a fraction of one count may possibly be
left over. This fraction is truncated when the distance value is used in the move
algorithm. This truncation error can accumulate when performing several moves over
the specified master distance. To eliminate this truncation problem, set the master scale
factor (SCLMAS%to 1, or a multiple of 10.

Example: (refer also to the FOLENexamples)

The commands below are a subset of the set-up parameters for an application in which axis 1 is following
the encoder input on axis #3 at a 1-to-1 ratio.

SCALE1 ; Enable parameter scaling
SCLA25000 ; Set slave acceleration scale factor to 25000 for axis 1
SCLV25000 ; Set slave velocity scale factor to 25000 for axis 1
SCLD25000 ; Set slave distance scale factor to 25000 for axis 1
SCLMAS4000 ; Set master scale factor to 4000 for axis 1
FOLMAS31 ; Axis 1 using encoder input #3 as master
FOLRN1 ; Set slave-to-master Following ratio numerator to 1

; (scaled by SCLD)
FOLRD1 ; Set slave-to-master Following ratio denominator to 1.

; This sets the ratio to 1:1 (scaled the SCLMAS).
: The actual ratio in counts = 25000 to 4000 = 6.25 slave counts
; per master count.

SCLV Velocity Scale Factor
Type Scaling Product Rev
Syptax §!><@><a>_SCLV<i>,<i>,<i>,<i> AT6Nn00 1.0
Units i = steps/unit AT6n50 1.0
Range 1 - 999,999 610n 4.0
Default Steppers: 25000 615n 1.0
Servos: Depends on feedback source
(4000 if encoder, 4096 if resolver, 819 if ANI, 620n 10
432 if LDT) 625n 1.0
Response SCLV: *SCLV25000,25000,25000,25000 6270 1.0

1SCLV: *1SCLV25000

See Also EPMV, FMAXV, HOMV,HOMVF,JOGVH,JOGVL, JOYVH, JOYVL, SCALE, SCLA,
SCLD, SFB, SSV, TSTAT, V

The Velocity Scale FactosCLV) command internally multiplies all velocitgeMy HOMYHOMVFIOGVH
JOGVL JOYVH JOYVL, SSV, V) values by the velocity scale factor value, as long as scatwLf) is
enabled. Since the units are steps/unit, all velocities will thus be internally represented in steps/sec.

Steppers: If scaling is enabledSCALEY), the entered velocity values are internally multiplied by the
velocity scaling factorgCLV) to convert user units/sec to motor steps/sec. The entered values
are always in reference to motor steps, not encoder steps, regardlessNgf¢benmand
setting.

If scaling is disabledSCALE®, all velocity values are entered in motor revs/sec; these values
are internally multiplied by the drive resolutidbRES value to obtain velocity values in motor
steps/sec for the motion trajectory calculations.

Servos: If scaling is enabledSCALEY), the entered velocity values are internally multiplied by the
velocity scaling factorgCLV) to convert user units/sec to encoder, resolver, LDT, or ANI
steps/sec.

If scaling is disabledSCALE®, all velocity values are entered in encoder or resolver revs/sec,
LDT inches/sec, or ANI volts/sec; encoder/resolver and LDT values are internally multiplied
by the encoder resolutioBRES value or LDT resolutionL©TRES value to obtain velocity
values in steps/sec for the motion trajectory calculations.
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As the velocity scaling factosCLV) changes, the resolution of the velocity commands and the number of
positions to the right of the decimal point also change (see table below). A velocity value with greater
resolution than allowed will be truncated. For example, if scaling is Sgltg1g thev1.9999 command
would be truncated t@1.9 .

SCLV(steps/unit) Velocity Resolution (units/sec) Decimal Places
1-9 1 0
10-99 0.1 1
100 - 999 0.01 2
1000 - 9999 0.001 3
10000 - 99999 0.0001 4
100000 - 999999 0.00001 5

Use the following equations to determine the maximum velocity range for your product type.

Max. Velocity for Servo Products

Max. Velocity for Stepper Products (Servos: determined by feedback source selected for axis #1)
(8,000,000 1= PU.LSEX 16; 1t n <5, Encoder or Resolver Feedback: 1000 DERES
n then nis set equal to 5. SCLV
Y VAR If n> 5, then all fractional
SCLv parts of n are truncated. LDT Feedback: 1000 ULDTRES
SCLV
ANI Feedback: 1000 U819
SCLV

NOTE

If scaling is desired within a stored program, you must enable scaling (SCALEJ) and
define the scaling factors (SCLD SCLA and SCLV) prior to defining (DEF), uploading
(TPROG or running (RUN the program. This allows the 6000 Series product to store,
display, and execute the scaled distance, acceleration, and velocity values within the
stored program. This can be accomplished by defining all scaling factors via a terminal
emulator just before defining or downloading the program; or you can put the scaling
factors into a startup (STARTB program (stand-alone controllers only) or a program that
must be run prior to defining or downloading the program.

Example:
SCLA25000,25000,1,1 ; Set the acceleration scaling factor for axes 1 and 2 to
; 25000 steps/unit/unit, axes 3 and 4 to 1 step/unit/unit
SCLV25000,25000,1,1 ; Set the velocity scaling factor for axes 1 and 2 to 25000
; steps/unit, axes 3 and 4 to 1 step/unit

SCLD1,1,1,1 ; Set the distance scaling factor for axes 1, 2, 3, and 4 to
; 1 step/unit

SCALE1 ; Enable scaling

DEF progl ; Begin definition of program progl

MAO0000 ; Incremental index mode for all axes

MCO0000 : Preset index mode for all axes

Al10,12,1,2 ; Set the acceleration to 10, 12, 1, and 2 units/sec/sec
; foraxes 1, 2, 3and 4

V11,12 ; Set the velocity to 1, 1, 1, and 2 units/sec

; foraxes 1, 2, 3and 4
D100000,1000,10,100 ; Set the distance to 100000, 1000, 10, and 100 units

; foraxes 1, 2, 3and 4
GO1100 ; Initiate motion on axes 1 and 2, 3 and 4 do not move
END ; End definition of program prog1
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SD Streaming Data

Type Motion Product Rev
Syntax <I><@>SD<i> <i>,<i> <i> AT6n00 11
Units (varies—see below) AT6n50 n/a
Range (varies—see  below) 610n n/a
Default n/a 615n n/a
Response None 620n n/a
See Also PULSE, STD, STREAM 625n n/a

6270 n/a

While in the Streaming Mod&TREAMIor STREAMR, you can use Streaming Da&D commands to

change distance or velocity values and enable certain streaming functions (see table below). Each data or
function assignmenk{> ) represents ongatapoint As many as four datapoints are possibleSter
command—one for each axis.

Function of the  SDCommand Range for <i> (Datapoint)
Distance or velocity data 0 to +32767

. . * These functions must be assigned in

* =
Wait for input pattern 1bbbbbbbb (b =0 or 1) the SDdata field that corresponds to
Set outputs * 2bbbbbbbb (b =0 or 1) the first streaming axis. For example,
Set mask * 3bbbbbbbb (b = 0 or 1) if you enabled the Distance Streaming
. Mode for axes 3 & 4 (STREAM,,1,1 ),
Set loop 400000000 to 499999999 the Set Loop datapoint 400000012
End loop * 500000000 must be entered in the third axis' data
Terminate loop * 600000000 field (SD,,400000012 ).
Exit streaming mode * 700000000
Set negative-direction 800000000
CAUTION

In both streaming modes, the SDcommands are executed in the motion trajectory
update. Because of processing time constraints, error checking is minimal. For instance,
a 2 in a field designated for a 1 or 0 may turn on unexpected outputs. Entering data
greater than the maximum distance or frequency will cause unexpected motor
positioning. If incorrect data or no data is detected, the data is ignored and the last
velocity or distance value is executed.

Distance or Velocity Data (0 to +32767):

When in the Distance Streaming Mo&TREAM), theSDcommand value<{> ) is the number of motor

steps traveled per time interval set by the Streaming Inte3¥8) command. The direction is determined

by the sign of the data; that is, + for positive-direction and - for negative-direction. The maximum distance
per update is determined by the following equation:

Maximum distance per update inter&aBtreaming intervallMaximum pulse rate 1

Where: TheMaximum distance per update interislexpressed in motor steps. Toteeaming
interval is determined by th8TDcommand setting and expressed in seconds. The
Maximum pulse rates determined by theULSEcommand setting and expressed in
steps/secondg sure to set thePULSEvalue the same on all axes involved in
streaming).

For example, asTDcommand value of 20 ms (= 0.020 seconds) aPdLsEcommand value of
1 us (max. pulse rate = 500,000 steps/second) provides the following equation:

Maximum distance per update intervaD.02001500000 - 1 = 9999 motor steps

244 6000 Series Software Reference



When in the Velocity Streaming Mod8TREAMY, theSD command value<(> ) is related to the frequency
output per streaming interval set by 81EDcommand:

32767
Maximum pulse rate

SDvalue = Step output frequency O

Where: TheStep output frequendy expressed in pulses/second. Meximum pulse rates
determined by theULSEcommand setting and expressed in steps/setansufe to set
the PULSEvalue the same on all axes involved in streamihg

For example, a desired frequency of 1000 aRdiisSEcommand value of fis (max. pulse rate =
500,000 steps/second) provides the following equation:

500000
32767

SDvalue = 1000 O = SD15259

NOTE

When in the distance or velocity streaming mode, the last SDdata point output will
continue to be output on each succeeding update, unless a new SDdata point is
received. If you have all of your SDdata points in a program that is contained in the
AT6N00, this will pose no problem; however, if you are sending each individual SDdata
point from an external program on the fly, be sure to not exceed the update period you
specified with the STDcommand.

NOTE

The command examples provided below show SDcommands used in the Distance
Streaming Mode (STREAML This is done simply to demonstrate the use of the
commands. These command examples could be used just as easily in the Velocity
Streaming Mode (STREAM2

Wait for Input Pattern (SD1bbbbbbbb ):

Whereb = 1 for ON and 0 for OFF. Input 1 is the leftmbstnput 8 the rightmosgi (inputs 1 through 8

are always used, regardless of their assigned function)SDhdata commandSp1bbbbbbbb ), in

combination with an input maskD3bbbbbbbb ), determine the input pattern for which to wait. If the

mask is omitted, the pattern will be determined solely by the wait for 8pdata command

(SD1bbbbbbbb ). While waiting for the input state to be true, the last velocity is continually output. If zero
velocity is desired during the wait, set thedata point prior to theD1bbbbbbbb to 0 or 800000000 . All
streaming axes will wait for the input functidPlace the wait for input function in the first streaming

axis field.

Only oneSD1bbbbbbbb command is allowed per steaming interval, others are ignored (i.e., two
SD1bbbbbbbb commands cannot be back to back).

Example:

STREAM1 ; Enable Streaming Mode on axis 1
SD55 ; Move 55 steps positive-direction
SDO ; Move 0 steps positive-direction

SD111000000 ; Wait for inputs 1 & 2 to become active, while inputs 3, 6,
; 7, & 8 are inactive. Inputs 4 & 5 can be either state due
; to the subsequent mask. Note that the Mask (SD3bbbbbbbb)
; command must always follow the Wait for Input Pattern
; (SD1bbbbbbbb) command.

SD300011000 ; Mask inputs 4 and 5. Input Pattern = 110XX000.

SD150 ; Move 150 steps positive-direction

SD800000000 ; Move 0 steps negative-direction

SD111011000 ; Wait for inputs 1, 2, 4, & 5 to become active, while
;inputs 3, 6, 7, & 8 are inactive.

SD-150 ; Move 150 steps negative-direction

SD700000000 ; Exit Streaming Mode
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Set Output State ( SD2bbbbbbbb ):

Whereb =1 for ON and 0 for OFF. Output 1 is the leftmiosbutput 8 the rightmogt (assuming outputs
1 through 8 are defined psogrammableoutputs—se®UTFNC-A. ThisSDdata command
(SD2bbbbbbbb ), in combination with an output mask{3bbbbbbbb ), determines the output pattern. If
the mask is omitted, the pattern will be determined solely by the Set OutpusiStsta command
(SD2bbbbbbbb ). Place the Set Output State in the first streaming axis field.

Only oneSD2bbbbbbbb command is allowed per streaming interval, others are ignored (i.e., two

SD2bbbbbbbb commands cannot be back to back).

Example:
STREAM1 ; Enable Streaming Mode on axis 1
SD55 ; Move 55 steps positive-direction
SD211000001 ; Turn on outputs 1,2, & 8. Turn off outputs 3 & 7.
; Outputs 4, 5, & 6 will remain unchanged due to the mask.
; The mask command must always follow the output state command.
SD300011100 ; Mask outputs 4,5, and 6. Output Pattern = 110XXX01.
SD150 ; Move 150 steps positive-direction
SD200111110 ; Turn off outputs 1,2, & 8. Turn on outputs 3, 4, 5,6, & 7.
SD800000000 ; Move 0 steps negative-direction (sets negative-direction)
SD-150 ; Move 150 steps negative-direction
SD700000000 ; Exit Streaming Mode

Mask for Inputs and Outputs ( SD3bbbbbbbb ):

Whereb = 1 for a masked bit and 0 for an enabled bit. Bit 1 is the leftimdmst 8 the rightmosb. The
mask, in conjunction with the input and outgtdata values§D1bbbbbbbb andSD2bbbbbbbb), is used
to determine input and output patterns. If omitted, the mask defagBE3®000000 , which enables all
eight bits.Place the mask in the first streaming axis field.

NOTE: The Mask §D3bbbbbbbb ) must follow the input§D1bbbbbbbb ) or output §D2bbbbbbbb )
commands.
Example:
STREAM,,1,1 ; Enable Streaming Mode on axes 3 & 4
SD,,211000001 ; Turn on outputs 1,2, & 8. Turn off outputs 3 & 7.
; Outputs 4, 5, & 6 will remain unchanged due to the mask.

SD,,300011100 ; Mask outputs 4,5, and 6. Output Pattern = 110XXXO01.
SD,,700000000 ; Exit Streaming Mode

Loop (SD400000000 +i ):

Wherei sets the loop count value. All the commands between the loop data point and the end loop data
point are repeated the number of times indicateid. Byvalue of 0 indicates an infinite loop. A maximum

of 60 SDvalues per axis are allowed inside the loop. The loop can be terminated $yabe000000

stop loop data command. Loops cannot be nested. All streaming axes will be in tiidoephe loop
command in the first streaming axis field.

Only one loop can be executed per streaming interval (i.e Sb#onnnnnnn commands cannot be back
to back).

Example:

STREAM,1,1 ; Enable Streaming Mode on axes 2 & 3
SD,400000012 ; Loop 12 times

SD,50,50 ; Move 50 steps per streaming interval on axes 2 and 3

SD,500000000
SD, 700000000

; End loop
; Exit Streaming Mode

End Loop (SD500000000 ):

Used in conjunction with the locgD value, the End Loops0500000000 ) command establishes the loop
demarcationsPlace the end loop command in the first streaming axis field.
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Example:

STREAM1 ; Enable Streaming Mode on axis 1
SD400002125 ; Loop 2125 times

SD58 ; Move 58 steps per streaming interval on axis 1
SD500000000 ; End loop

SD700000000 ; Exit Streaming Mode
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Terminate Loop (SD600000000 ):

If in a streaming loop, the Terminate Loog{600000000 ) command stops the loop at the end of its next
iteration.

Example:

STREAM1 ; Enable Streaming Mode on axis 1
SD400000000 ; Loop forever (infinite)

SD58 ; Move 58 steps per streaming interval

SD500000000 ; End loop
SD700000000 ; Exit Streaming Mode

The SD58 command will be executed infinitely. ISD600000000 will terminate the loop.

Terminate Streaming (SD700000000 ):

The Terminate Streamin§D700000000) command exits the streaming mode for all axes.SMREAM
command value is set tddaThis command must be included in all streaming programs.

Negative- Direction Change (SD800000000 ):

This command sets the direction bit for motion in the negative-direction at zero vebaeitg. motor
drives require a set-up time for the direction prior to receiving pulBeset the direction bit for motion in
the positive-direction, issue ti$H0 command.

Example:

STREAM1 ; Enable Streaming Mode on axis 1

SDO ; Move 0 steps, also set positive-direction
SD20 ; Move 20 steps positive-direction

SD55 ; Move 55 steps positive-direction
SD800000000 ; Move 0 steps, also set negative-direction
SD-52 ; Move 52 steps negative-direction

SD700000000 ; Exit Streaming Mode

Sample Program Demonstrates Streaming Data:

Example:

DEF SAMPLE ; Begin definition of program sample
@PULSE1 ; Set pulse width to 1 microsecond

STD20 ; Set streaming interval to 20 milliseconds
@STREAM1 ; Set distance streaming mode on all axes
@SD75 ; Travel 75 steps in 20 milliseconds on all axes

SD101100000 ; Wait for input pattern

SD300001111 ; Set mask for input pattern; input pattern = 0110XXXX
SD200001111 ; Set outputs

SD311110000 ; Set mask for outputs; output pattern = XXXX1111
SD400000200 ; Loop 200 times

@SD12 ; Travel 12 steps (+ direction) in 20 milliseconds on all axes
@SD32 ; Travel 32 steps (+ direction) in 20 milliseconds on all axes
@SD58 ; Travel 58 steps (+ direction) in 20 milliseconds on all axes
@SD88 ; Travel 88 steps (+ direction) in 20 milliseconds on all axes

SD500000000 ; End loop

SD201010001 ; Set outputs

SD300001110 ; Set mask for outputs; output pattern = 0101XXX1
@SD700000000 ; Exit streaming mode

WAIT(MOV=b0000) ; Wait for motion to stop on all axes

END ; End definition of program sample

SAMPLE ; Execute program sample
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SDTAMP Dither Amplitude

Type Servo Product Rev
Syntax <I><@><a>SDTAMP<r><r>,<r>,<r> AT6n00 n/a
Units r = peak volts AT6N50 1.0
Range 0.000 - 2.000 610n n/a
Default 0.000 615n 1.0
Response SDTAMP  *SDTAMP0.000,0.000,0.000,0.000 620n n/a
1SDTAMP *1SDTAMPO0.000

625n 3.0

See Also [ DAC], SDTFR, SOFFS, SSFR, TDAC 6270 1.0

Use theSDTAMRcommand to select the amplitude of a square wave dither signal superimposed on the
analog output (DAC).

Dither is a square-wave signal added to the servo controller's analog output signal and can be used to keep
a hydraulic valve moving slightly for the purpose of reducing stiction (see illustration belowdDTh&P
andSDTFRcommands are used to select the amplitude and frequency, respectively.

1
SDTAMP
Analog
Output
Dither f———— SDTFR
Square Wave
Signal

The SDTAMRcommand selects the amplitude of the dither signal in peak volts (see illustratioSpTHR
command selects the frequency ratio of the dither.

The actual dither frequency is determined by the ratio of the servo sampling frequency (affected by the
SSFRandINDAX command settings) and tB®TFRvalue. For example, if tht@SFRvalue is 4 and the

INDAX value is 2, the servo sampling rate is 2500 samples per second. T$&FR4tanSDTFRvalue of

46 (default setting) would yield a 54.3 Hz dither frequency (2500/46 = 54.3). Wb EFRcommand

setting of 46, a positive voltagBETAMPis added during 23 servo updates and a negative voltage is added
during the next 23 servo updates.

Example:

INDAX2 ; Use two axes of motion

SDTAMP.1,.1 ; Dither amplitude for both axes is 0.1V peak

SSFR8 ; Select sampling frequency. The table in the SSFR command

; description shows that the sampling rate is 2700 servo
; samples/second.

SDTFR100,50 ; Dither frequency for axis 1 is 27 Hz (2700/100 = 27),
; and Dither frequency for axis 2 is 54 Hz (2700/50 = 54)

SDTFR Dither Frequency Ratio
Type Servo Product Rev
Syntax <I><@><a>SDTFR<i><i> <i> <i> AT6n00 n/a
Units i =Servo samples per period AT6n50 1.0
Range 2 - 1000 (use even values only—odd values will be rounded down) 610n n/a
Default 46 615n 1.0
Response SDTFR *SDTFR46,46,46,46

1SDTFR  *1SDTFR46 2;22 glg
See Also [ DAC], SDTAMP,SOFFS, SSFR, TDAC 6270 1.0

Use theSDTFRcommand to select the frequency ratio of a square wave dither signal superimposed on the
analog output (DAC).
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Dither is a square-wave signal added to the servo controller's analog output signal can be used to keep a
hydraulic valve moving slightly for the purpose of reducing stiction (see illustration below$DTaviP
andSDTFRcommands are used to select the amplitude and frequency, respectively.

!
SDTAWP
Analog
Output
Dither + SDTFR |
Square Wave
Signal

The SDTAMRcommand selects the amplitude of the dither signal in peak volts (see illustratioSpTHR
command selects the frequency ratio of the dither.

The actual dither frequency is determined by the ratio of the servo sampling frequency (affected by the
SSFRandINDAX command settings) and tB®TFRvalue. For example, if tt@SFRvalue is 4 and the

INDAX value is 2, the servo sampling rate is 2500 samples per second. T$&FR4tanSDTFRvalue of

46 (default setting) would yield a 54.3 Hz dither frequency (2500/46 = 54.3). Wb EFRcommand

setting of 46, a positive voltagBETAMPis added during 23 servo updates and a negative voltage is added
during the next 23 servo updates.

Example:

INDAX2 ; Use two axes of motion

SDTAMP.1,.1 ; Dither amplitude for both axes is 0.1V peak

SSFR8 ; Select sampling frequency. The table in the SSFR command

; description shows that the sampling rate is 2700 servo
; samples/second.

SDTFR100,50 ; Dither frequency for axis 1 is 27 Hz (2700/100 = 27),
; and Dither frequency for axis 2 is 54 Hz (2700/50 = 54)

[SEG] Number of Free Segment Buffers

Type Compiled Motion; Assignment or Comparison Product Rev
Syntax <I>[SEG] AT6n00 4.1
Units n/a AT6Nn50 4.1
Range n/a 610n 4.0
Default n/a 615n 4.1
Response n/a 620n 4.1
See Also MEMORY, [SS], TDIR, TMEM, TSEG, TSS 625n 4.1

6270 4.1

The Number of Free Segment BuffegE{j command is used to assign the number of free memory
segment buffers in compiled memory to a variaksR, or to make a comparison against another value.

System status bit (SE&SF, TSS, andSS) 29 to set when the compiled memory is 75% full, and bit 30 is
set if the compiled memory is 100% full.

Syntax: VARn=SEGwhere n is the variable number,
or [SEG] can be used in an expression suchr¢gEG=1)

Command Descriptions 249



SFB Select Servo Feedback Source

Type Controller Configuration or Servo Product Rev

Syntax <@><a>SFB<i><i><i> <i> AT6Nn00 n/a

Units i =feedback source identifier AT6n50 1.0

Range i =0 (open loop, disable all gains), 1 (encoder), 2 (ANI input), 610n nla

3 (LDT), or 4 (resolver) 615n 10

Default 1 (3 for 6270 only, 4for 615n only) 620N n)a
Response SFB *SFB1,1,1,1

1SFB  *1SFB3 625n 3.0

6270 1.0

See Also [ ANI], [ CA], ERES,[ FB], [ LDT], LDTGRD,LDTRES, OUTPA, OUTPB,
[ PANI], [ PCA], [ PCE], [ PCL], [ PE], PSET, SCALE, SCLD, SGAF,
SGAFN,SGI, SGILIM, SGIN, SGP, SGPN,SGV, SGVF, SGVFN, SGVN, SMPER,
SOFFS, SOFFSN, TANI, TCA, TFB, TLDT, TPANI, TPE

Use theSFB command to select the servo feedback source to be used by each axis.

Product  Options Associated Connectors Measurement* Resolution Command
615n 1—External Encoder External Encoder Encoder counts EREScommand
2—ANI input (option) Auxiliary ADC counts n/a
4—Internal Resolver Internal Resolver counts EREScommand
AT6n50 1—Encoder ENCODER1 — ENCODER 4 Encoder counts EREScommand
&625n 2—ANI input AT6Nn50 & OEM625n: ADC counts n/a
(ANI option only) External ANI board

625n: Pin 7 on DRIVE 1 & DRIVE 2

6270 1—Encoder (axis 1 only) ENCODER 1 connector only Encoder counts EREScommand
2—ANI input (6270-ANI only) Pin 7 on DRIVE 1 & DRIVE 2 ADC counts n/a
3—LDT LDT1 & LDT 2 LDT counts LDTREScommand **

* With scaling enabled (SCALEJ), LDT, encoder and ANI feedback is scaled by the SCLDvalue,
** Use the LDTGRDgradient) command to compensate for gradient variations between LDTs.

NOTE

Parameters for scaling (SCLA SCLD etc.) , tuning gains (SGI, SGR etc.), position offset
(PSET) and maximum position error (SMPERare specific to the feedback source
currently selected with the last SFB command.

If your application requires switching between feedback sources for the same axis, then
for each feedback source, you must issue the SFBcommand and then enter the scaling,
gains, PSETand SMPERcommands specific to that feedback source.

The feedback source can be changed only if motion is not in progre¥ghen the feedback source is
changed, the new setpoint will be determined by taking the new feedback source's value and adding any
existing position error. Changing the source will disable the Output On Position com@anés) (
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USING SFB@

Setting the SFB command value to zero has these effects:

« WARNING: The end-of-travel limits are disabled. Make sure that it is safe to operate
without end-of-travel limits before using SFBJ

e Gain values (SGILIM, SGAF SGAFN SGI, SGIN, SGR etc.) set to zero (open-loop
operation).

* SMPER/alue set to zero (position error is allowed to increase without causing a fault.

« Subsequent attempts to change gain values or SMPERwill cause an error message
("NOT ALLOWEDF SFB@")

* SOFFSand SOFFSNset to zero, but allows subsequent servo offset changes to affect
motion.

* SSWGet to zero (disables the Setpoint Window Gains feature).

« Disables output-on-position (OUTPA- OUTPD functions.

« Any subsequent changes to PSET, PSETCLR SCLDQ SCLA SCLV, SOFFS and SOFFN
are lost when another feedback source is selected.

Recommendation: Use the Disable Drive On Kill more, enabled with the KDRIVE
command, so that the controller will shut down the drive if a kill command (e.g., 'K ) is
executed or if a kill input is activated. Keep in mind that shutting down the drive allows the
load to freewheel if there is not brake installed.

If you are using a 4 - 20mA signal for feedback, you can convert current to voltage by connecting a resistor
between theni input terminal and theGND terminal. For example, a 500resistor would provide
voltage values of 2-10V.

Example:

DEF Setup ; Begin definition of program called setup

DRIVEO ; Disable (shutdown) axis #1

SFB1 ; Select encoder feedback for axis #1 (subsequent scaling,
; gains, and PSET are specific to encoder feedback operation)

ERES4000 ; Set encoder resolution

SCLA4000 ; Set scaling for programming acceleration in revs/sec/sec

SCLV4000 ; Set scaling for programming velocity in revs/sec

SCLD4000 ; Set scaling for programming distance in revs

SGP5 ; Set proportional feedback gain to 5

SGI1 ; Set integral feedback gain to 1

SGV1 ; Set velocity feedback gain to 1

PSETO ; Set current position as absolute position zero

SFB2 ; Select ANI feedback for axis #1 (subsequent scaling, gains,
; and PSET are specific to ANI feedback operation)

SCLA819 ; Set scaling for programming acceleration in volts/sec/sec

SCLVv819 ; Set scaling for programming velocity in volts/sec

SCLD819 ; Set scaling for programming distance in volts

SGP1 ; Set proportional feedback gain to 1

SGIO ; Set integral feedback gain to zero

SGV.5 ; Set velocity feedback gain to 0.5

PSETO ; Set current position as absolute position zero

SFB1 : Select encoder feedback for axis #1

END ; End definition of program called setup
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SGAF Acceleration Feedforward Gain

Type SERVO Product Rev
Syntax <I><@><a>SGAF<r><r>,<r><r> ATEN0O a
Units r = microvolts/step/sec/sec AT6nS0 10
Range 0.00000000 - 2800000.00000000 610n Va
Default 0 poph 1o
Response SGAF: *SGAFO0,0,0,0

1SGAF:  *1SGAFO0 2;22 2/2
See Also SFB, SGAFN, SGENB,SGI, SGP, SGSET, SGV, SGVF, SSWG,TGAIN, TSGSET 270 1.0

Use the Acceleration Feedforward GaG@AR command to set the gain for the acceleration feedforward
term in the servo control algorithm. Introducing acceleration feedforward control imposi¢isn
tracking performancevhen the system is commanded to accelerate or decelerate.

The SGAFvalue is multiplied by theommanded acceleratiqoalculated by the 6000 controller's DSP
move profile routine) to produce the control signal.

Acceleration feedforward control can improve the performance of contouring and linear interpolation
applications, as well as reduce the time required to reach the commanded Jdteéyer, if your
application only requires point-to-point moves, acceleration feedforward control is not necessary (leave
the SGAFcommand setting at zero—default).

Acceleration feedforward control does not affect the servo system's stability, nor does it have any effect at
constant velocity or at steady state.

NOTE

The SGAFcommand is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources for the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFBcommand and then issue the SGAFcommand with the
gain values specific to the selected feedback source.

For more information on servo tuning and how the acceleration feedforward gain affects performance,
refer to your productkistallation Guideor to theServo Tuner User Guide

Example:
SGAF0.5555,43.554,0,0 ; Set the acceleration feedforward for axes 1 and 2
SGAFN Acceleration Feedforward Gain — Negative
Type Servo Product Rev
Syntax <I><@><a>SGAFN<r><r> AT6n00 n/a
Units r = microvolts/step/sec/sec AT6n50 n/a
Range 0.00000000 to 2800000.00000000 610n n/a
Default 0 615n n/a
Response SGAFN *SGAFNO,0

1SGAFN  *1SGAFNO 620n na

625n n/a

See Also SFB, SGAF, SGENB,SGI, SGIN, SGP, SGPN, SGSET, SGV, 6270 3.0

SGVF, SGVFN, SGVN, SOFFS, SOFFSN, SSWG,TGAIN, TSGSET

Use theSGAFNcommand to set the gain of the acceleration feedforward term in the control algorithm when
the position error is negative (see illustration below). The controller automatically switches between the
positive and negative gains to correlate with the positive or negative position error. This is particularly
useful when controlling hydraulic cylinders in which the different surface areas on each side of the piston
react differently with the same gain settings.
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Negative Position Error
(negative gain used)

A *

Commanded J Negative Gain used = SGAFN
Position Steady State . .
S \ Position Error Positive Gain used = SGAF
o Positive Position Error
Actual (positive gain used)
Position N
Time

Introducing acceleration feedforward control impropesition tracking performancehen the system is
commanded to accelerate or decelerate.

The SGAFNvalue changes with (tracks) the corresponding positive gain \&BAaR(until aSGAFN
command is executed. After tB&AFNcommand is executed, separate positive and negative gain
commands must be used. To re-establish the default mode StheFtracksSGAF, issue the&sGAFN
command with a minus sign)(in the command field for the affected axis (e3fAFN,- restores axis 2 to
the default mode).

The SGAFNvalue is multiplied by theommanded acceleratidigalculated by the 6000 controller's DSP
move profile routine) to produce the control signal. Acceleration feedforward control does not affect the
servo system's stability, nor does it have any effect at constant velocity or at steady state.

Acceleration feedforward control can improve the performance of contouring and linear interpolation
applications, as well as reduce the time required to reach the commanded Jdtedéyer, if your
application only requires point-to-point moves, acceleration feedforward control is not necessary (leave
the SGAFNcommand at its default setting).

NOTE |

The SGAFNcommand is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources for the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFBcommand and then issue the SGAFNcommand with the
gain values specific to the selected feedback source.

For more information on servo tuning and how the acceleration feedforward gain affects performance,
refer to your product'gistallation Guideor to theServo Tuner User Guide

SGENB Enable a Servo Gain Set
Type SERVO Product Rev
Syntax <I><@><a>SGENB<i> <i><i><i> AT6n00 n/a
Units i =gain set identification number (see SGSETcommand) AT6N50 1.0
Range 1-5 610n n/a
Default n/a 615n 1.0
Response n/a 620n n/a
See Also SFB, SGAF, SGAFN, SGI, SGILIM, SGIN, SGP, SGPN, SGSET, SGV, SGVF, 625n 1.0
SGVFN, SGVN, SOFFS, SOFFSN, SSWG,TGAIN, TSGSET 6270 1.0

This command allows you to enable any combination of the five gain sets to any combination of axes. The
gain sets are set with tB&SETcommand. A gain set can be enabled during motion at any specified point

in the profile, or when not in motion. For example, you could use one set of gain parameters for the
constant velocity portion of the profile, and when you approach the target position a different set of gains
can be enabled. 6270: In a hydraulic application a different set of gains can be enabled depending on the
direction of motion.

Command Descriptions 253



NOTE

The tuning gains in a given gain set are specific to the feedback source that was in use
(selected with the last SFB command) at the time the gains were established with the
respective gain commands (SGI, SGR etc.). Make sure that the gain set you enable is
appropriate to the feedback source you are using at the time.

For more information on servo tuning, refer to your prodiiestallation Guideor to theServo Tuner User
Guide

Example:
SGP5,5,10,10 ; Sets the gains for the proportional gain
SGI.1,.1,0,0 ; Sets the gains for the integral gain
SGV50,60,0,0 ; Sets the gains for the velocity gain
SGVF5,6,10,11 ; Sets the gains for the velocity feedforward gain
SGAF0,0,0,0 ; Sets the gains for the acceleration feedforward gain
SGSET3 ; Assign SGP, SGI, SGV, SGVF, & SGAF gains to servo gain set 3
SGP75,75,40,40 ; Sets the gains for the proportional gain
SGI5,5,5,7 ; Sets the gains for the integral gain
SGV1,.45,2,2 ; Sets the gains for the velocity gain
SGVF0,8,0,9 ; Sets the gains for the velocity feedforward gain
SGAF18,20,22,24 ; Sets the gains for the acceleration feedforward gain
SGSET1 ; Assign SGP, SGI, SGV, SGAF, & SGVF gains to servo gain set 1
SGENB1,3,3,1 ; Enables gain set 1 gains on axis 1 &4; enables gain set 3 on
;axis2&3
TGAIN ; Displays the current value for all gains. Example response:
; *SGP75,5,10,40
;. *SGl5,.1,0,7
;. *SGV1,60,0,2
: *SGVF0,6,10,9
. *SGAF18,0,0,24
SGl Integral Feedback Gain
Type SERVO Product Rev
Syntax <I><@><a>SGl<r>,<r>,<r>,<r> AT6Nn00 n/a
Units r = millivolts/step Osec AT6n50 1.0
Range 0.00000000 - 2800000.00000000 610N n/a
Default 0 615n 1.0
Response SGl: *SGI0,0,0,0
P 1SGl:  *1SGIO 2;22 2/3
See Also SFB, SGAF, SGENB,SGILIM, SGIN, SGP, SGSET, SGV, SGVF, SSWG,TGAIN, 6270 1.0
TSGSET

Use the Integral GairsGl) command to set the gain of the integral term in the control algorithm. The
primary function of the integral gain is to reduce or eliminate final position error (e.g., due to friction,
gravity, etc.) and improve system accuracy during motion. If a position error exists (commanded position
not equal to actual position—s&BERcommand), this control signal will ramp up until it is high enough

to overcome the friction and drive the motor toward its commanded positamteptable position

accuracy is achieved with proportional gai®GA, then the integral gaingG/) need not be used.

If the integral gain is set too high relative to the other gains, the system may become oscillatory or
unstable. The integral gain can also cause excessive position overshoot and oscillation if an appreciable
position error has persisted long enough during the transient period (time taken to reach the position
setpoint); this effect can be reduced by usingSthg IM command to limit the integral term windup.
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NOTE

The SGI command is specific to the current feedback source (selected with the last SFB
command). Therefore, if your application requires switching between feedback sources
for the same axis, then for each feedback source, you must select the feedback source
with the appropriate SFBcommand and then issue the SGI command with the gain
values specific to the selected feedback source.

For more information on servo tuning, refer to your prodiiestallation Guideor to theServo Tuner User
Guide

Example:

SGI15,14.5 ; Set the integral gain for axes 1 and 2

SGILIM Integral Windup Limit

Type SERVO Product Rev

Syntax <I><@><a>SGILIM<r>,<r>,<r>,<r> AT6N00 n/a

Units r =volts AT6n50 1.0

Range 0 - 65535 610n n/a

Default 200 615n 1.0

Response SGILIM:  *SGILIM200,200,200,200 620N n/a
1SGILIM:  *1SGILIM200 625n 1.0

See Also SFB, SGENB,SGI, SSWG,TGAIN, TSGSET 6270 1.0

If integral control §Gl) is used and an appreciable position error has persisted long enough during the
transient period (time taken to reach the setpoint), the control signal generated by the integral action can
end up too high and saturate to the maximum level of the controller's analog control signal output. This
phenomenon is calledtegrator windup

After windup occurs, it will take a while before the integrator output returns to a level within the limit of
the controller's output. Such a delay causes excessive position overshoot and oscillation. Therefore, the
integral windup limit §GILIM) command is provided for you to set the absolute limit of the integral and,
in essence, turn off the integral action as soon as it reaches the limit; thus, position overshoot and
oscillation can be reduced.

NOTE

The SGILIM command is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources for the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFB command and then issue the SGILIM command with
the gain values specific to the selected feedback source.

For more information on servo tuning, refer to your prodliestallation Guideor to theServo Tuner User
Guide

Example:
SGl144,43,55,0 ; Sets the integral gain term
SGILIM15,15,15,15 ; Sets the integral windup limit on the integral gain term
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SGIN Integral Feedback Gain — Negative

Type Servo Product Rev
Syntax <I><@><a>SGIN<r>,<r> AT6n00 n/a
Units r = millivolts/step Osec AT6n50 n/a
Range 0.00000000 to 2800000.00000000 610n nla
Default 0 615n n/a
Response SGIN *SGINO,0 620 /
1SGIN  *1SGINO ol e
See Also SFB, SGAF, SGAFN, SGENB,SGI, SGILIM, SGP, SGPN,SGSET, SGV, SGVF, 6270 3.0

SGVFN, SGVN, SOFFSN, SSWG,TGAIN, TSGSET

Use theSGIN command to set the gain of the integral term in the control algorithm when the position error
is negative (see illustration below). The controller automatically switches between the positive and
negative gains to correlate with the positive or negative position error. This is particularly useful when
controlling hydraulic cylinders in which the different surface areas on each side of the piston react
differently with the same gain settings.

Negative Position Error
(negative gain used)

_ aA

|
Commanded J Negative Gain used = SGIN

c Position Steady State . .
o \ Position Error Positive Gain used = SGI
o Positive Position Error

Actual (positive gain used)

Position -~

Time

The primary function of the integral gain is to reduce or eliminate final position error (e.g., due to friction,
gravity, etc.) and improve system accuracy during motion. If a position error exists (commanded position
not equal to actual position—s€&BERcommand), this control signal will ramp up until it is high enough

to overcome the friction and drive the motor toward its commanded positamteptable position

accuracy is achieved with proportional gai®GA, then the integral gaindG/) need not be used.

The SGIN value changes with (tracks) the corresponding positive gain v&@l¢ ntil aSGIN command

is executed. After th8GIN command is executed, separate positive and negative gain commands must be
used. To re-establish the default mode wissN tracksSGl, issue thesGIN command with a minus sign

(-) in the command field for the affected axis (eS§IN,- restores axis 2 to the default mode).

If the integral gain is set too high relative to the other gains, the system may become oscillatory or
unstable. The integral gain can also cause excessive position overshoot and oscillation if an appreciable
position error has persisted long enough during the transient period (time taken to reach the position
setpoint); this effect can be reduced by usingStAiIM command to limit the integral term windup.

| NOTE

The SGIN command is specific to the current feedback source (selected with the last
SFB command). Therefore, if your application requires switching between feedback
sources for the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFB command and then issue the SGIN command with the
gain values specific to the selected feedback source.

For more information on servo tuning, refer to your prodliestallation Guideor to theServo Tuner User
Guide
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SGP Proportional Feedback Gain

Type SERVO Product Rev
Syntax <I><@><a>SGP<r>,<r>,<r>,<r> AT6Nn00 nla
Units r = millivolts/step AT6n50 1.0
Range 0.00000000 - 2800000.00000000 610n n/a
Default 0.5 615n 1.0
Response SGP: *SGP0.5,0.5,0.5,0.5

1SGP: *1SGP0.5 2;22 2/3
See Also SFB, SGAF, SGENB,SGI, SGPN,SGSET, SGV, SGVF, SSWG,TGAIN, TSGSET 270 1.0

This command allows you to set the gain of the proportional term in the servo control algorithm. The
output of the proportional term is proportional to the difference between the commanded position and the
actual position read from the feedback device. The primary function of the proportional term is to stabilize
the system and speed up the response. It can also be used to reduce the steady state position error.

When the proportional gaitsGB is used alone (i.e., the other gain terms are set to zero), setting this gain
too high can cause the system to become oscillatory, underdamped, or even unstable.

NOTE |

The SGPcommand is specific to the current feedback source (selected with the last SFB
command). Therefore, if your application requires switching between feedback sources
for the same axis, then for each feedback source, you must select the feedback source
with the appropriate SFBcommand and then issue the SGPcommand with the gain
values specific to the selected feedback source.

For more information on servo tuning and how the proportional gain affects tuning, refer to your product's
Installation Guideor to theServo Tuner User Guide

Example:
SGP10,4.22233,2.22,.0445245 ; Sets the proportional gain of all axes
SGPN Proportional Feedback Gain — Negative
Type Servo Product Rev
Syntax <!><@><a>SGPN<r>,<r> AT6n00 n/a
Units r = millivolts/step AT6N50 n/a
Range 0.00000000 to 2800000.00000000 610N n/a
Default 0.5 615n n/a
Response SGPN *SGPNO0.5,0.5

1SGPN  *1SGPNO.5 ggg: 2;:
See Also SFB, SGAF, SGAFN,SGENB,SGI, SGIN, SGP, SGSET, SGV, SGVF, SGVFN, 6270 3.0

SGVN, SOFFSN, SSWG,TGAIN, TSGSET

The SGPNcommand allows you to set the gain of the proportional term in the servo control algorithm when
the position error is negative (see illustration below). The controller automatically switches between the
positive and negative gains to correlate with the positive or negative position error. This is particularly
useful when controlling hydraulic cylinders in which the different surface areas on each side of the piston
react differently with the same gain settings.

Negative Position Error
(negative gain used)

_ aA

|
Commanded J Negative Gain used = SGPN

c Position Steady State . .
o \ Position Error Positive Gain used = SGP
o Positive Position Error

Actual (positive gain used)

Position -~

Time
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The output of the proportional term is proportional to the difference between the commanded position and
the actual position read from the feedback device. The primary function of the proportional term is to
stabilize the system and speed up the response. It can also be used to reduce the steady state position error.

The SGPNvalue changes with (tracks) the corresponding positive gain &R ntil aSGPNcommand

is executed. After theGPNcommand is executed, separate positive and negative gain commands must be
used. To re-establish the default mode wissENtracksSGPR issue thesGPNcommand with a minus sign

(-) in the command field for the affected axis (e3EPN,- restores axis 2 to the default mode).

When theSGPNcommand is used alone (i.e., the other gain terms are set to zero), setting this gain too high
can cause the system to become oscillatory, underdamped, or even unstable.

| NOTE |

The SGPNcommand is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources for the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFB command and then issue the SGPNcommand with the
gain values specific to the selected feedback source.

For more information on servo tuning and how the proportional gain affects tuning, refer to your product's
Installation Guideor to theServo Tuner User Guide

SGSET Save a Servo Gain Set
Type SERVO Product Rev
Syntax <I>SGSET<i> AT6n00 n/a
Units i =gain set identification number AT6n50 1.0
Range 1-5 610n n/a
Default n/a 615n 1.0
Response n/a 620n n/a
See Also SFB, SGAF, SGAFN, SGENB,SGI, SGILIM, SGIN, SGP, SGPN,SGV, SGVF, 625n 1.0
SGVN, SGVFN, SOFFS, SOFFSN, SSWG, TGAIN, TSGSET 6270 1.0

This command allows you to save the presently assigned gain va&RSGl, SGV, SGAF andSGVH as a

set of gains. Stand-alone servo controllers save (into battery-backed RAM) the gains and the axes and
feedback sources to which they are assigned. Up to 5 sets of gains can be saved. Any gain set can be
displayed using theSGSETcommand.

Any gain set can be enabled with #®ENBcommand during motion at any specified point in the profile,
or when not in motion. For example, you could use one set of gain parameters for the constant velocity
portion of the profile, and when you approach the target position a different set of gains can be enabled.

NOTE

The tuning gains in a given gain set are specific to the feedback source that was in use
(selected with the last SFB command) at the time the gains were established with the
respective gain commands (SGI, SGR etc.). If your application requires you to switch
between feedback sources for the same axis, make sure that the gain set you enable is
appropriate to the feedback source you are using at the time.

For more information on servo tuning, refer to your prodiiestallation Guideor to theServo Tuner User
Guide
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Example:

SGP5,5,10,10 ; Sets the gains for the proportional gain
SGI.1,.1,0,0 ; Sets the gains for the integral gain
SGV50,60,0,0 ; Sets the gains for the velocity gain
SGVF5,6,10,11 ; Sets the gains for the velocity feedforward gain
SGAF0,0,0,0 ; Sets the gains for the acceleration feedforward gain
SGSET3 ; Assign SGP, SGI, SGV, SGVF, & SGAF gains to servo gain set 3
SGP75,75,40,40 ; Sets the gains for the proportional gain
SGI5,5,5,7 ; Sets the gains for the integral gain
SGV1,.45,2,2 ; Sets the gains for the velocity gain
SGVF0,8,0,9 ; Sets the gains for the velocity feedforward gain
SGAF18,20,22,24 ; Sets the gains for the acceleration feedforward gain
SGSET1 ; Assign SGP, SGI, SGV, SGAF, & SGVF gains to servo gain set 1
SGENB1,3,3,1 ; Enables gain set 1 gains on axis 1 &4; enables gain set 3 on
;axis2 &3
TGAIN ; Displays the current value for all gains. Example response:
*SGP75,5,10,40
*SGl5,.1,0,7
*SGV1,60,0,2

: *SGVF0,6,10,9
. *SGAF18,0,0.24

SGV Velocity Feedback Gain
Type SERVO Product Rev
Syntax <I><@><a>SGV<r><r>,<r>,<r> AT6N00 n/a
Units r = microvolts/step/sec AT6N50 1.0
Range 0.00000000 - 2800000.00000000 610n n/a
Default 0 615n 1.0
Response SGV: *SGV0,0,0,0

1SGV: *1SGVO ggg: rl‘/g
See Also ERES, SFB, SGAF, SGI, SGP, SGVF, SGVN, SSWG,TGAIN, TSGSET 6270 1.0

This command allows you to control the velocity feedback gain in the servo algorithm. Using velocity
feedback, the controller's output signal is made proportional to the velocity, or rate of change, of the
feedback device position. Since it acts on the rate of change of the position, the action of this term is to
anticipate position error and correct it before it becomes too large. This increases damping and tends to
make the system more stable.

If this term is too large, the response will be slowed to the point that the system is over-damped. This gain
can increase position tracking error, which can be countered by the velocity feedforwargidefn (

Since the feedback device signal has finite resolution, the velocity accuracy has a limit. Therefore, if the
velocity feedback gairs@GV is too high, the errors due to the finite resolution are magnified and a noisy,
or chattering response may be observed.

NOTE

The SGVcommand is specific to the current feedback source (selected with the last SFB
command). Therefore, if your application requires switching between feedback sources
for the same axis, then for each feedback source, you must select the feedback source
with the appropriate SFBcommand and then issue the SGVcommand with the gain
values specific to the selected feedback source.

For more information on servo tuning and how the velocity gain affects tuning, refer to your product's
Installation Guideor to theServo Tuner User Guide

Example:
SGV100,97,43.334,0 ; Sets the velocity gain term for all the axes
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SGVF Velocity Feedforward Gain

Type SERVO Product Rev
Syntax <I><@><a>SGVF<r>,<r>,<r>,<r> ATEN0O a
Units r = microvolts/step/sec ATENS0 10
Range 0.00000000 - 2800000.00000000 610n Va
Default 0 poph 1o
Response SGVF: *SGVFO0,0,0,0

1SGVF:  *1SGVFO0 2;22 2/2
See Also SFB, SGAF, SGENB,SGI, SGP, SGSET, SGV, SGVFN,SSWG,TGAIN, TSGSET 270 1.0

Use the Velocity Feedforward GaifGVvH command to set the velocity feedforward gain. Introducing
velocity feedforward control improvemsition tracking performanc&hen the system is commanded to
move at constant velocity. The tracking error is mainly attributed to friction, torque load, and velocity
feedback controlSGY).

The SGVFvalue is multiplied by theommanded velociticalculated by the 6000 controller's DSP move
profile routine) to produce the control signal.

Velocity feedforward control can improve the performance of interpolation (linear and circular)
application However, if your application only requires short, point-to-point moves, velocity feedforward
control is not necessary (leave tB6VFcommand setting at zero—default).

Because velocity feedforward control is not in the servo feedback loop, it does not affect the servo system's
stability, nor does it have any effect at steady state. Therefore, the only limits on how high you can set the
velocity feedforward gainSGVH are: when isaturates the control outp(tries to exceed the servo
controller'st10V analog control signal range); or when it causes the actual posipicectdethe

commanded position.

NOTE

The SGVFcommand is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources on the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFB command and then issue the SGVFcommand with the
gain values specific to the selected feedback source.

For more information on servo tuning and how the velocity feedforward gain affects tuning, refer to your
product'dnstallation Guideor to theServo Tuner User Guide

Example:
SGVF3555,3555,4000,4000 ; Sets the velocity feedforward for all axes
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SGVFN Velocity Feedforward Gain — Negative

Type Servo Product Rev
Syntax <I><@><a>SGVFN<r><r> AT6n00 n/a
Units r = microvolts/step/sec AT6N50 n/a
Range 0.00000000 to 2800000.00000000 610n nla
Default 0 615n nla
Response SGVFEN *SGVFNO,0

1SGVFN  *1SGVFNO 2;22 :;2
See Also SFB, SGAF, SGAFN,SGENB,SGI, SGIN, SGP, SGPN, SGSET, SGV, SGVF, 6270 3.0

SGVN, SOFFSN, SSWG,TGAIN, TSGSET

Use theSGVFNcommand to set the gain of the velocity feedforward term in the control algorithm when the
position error is negative (see illustration below). The controller automatically switches between the
positive and negative gains to correlate with the positive or negative position error. This is particularly
useful when controlling hydraulic cylinders in which the different surface areas on each side of the piston
react differently with the same gain settings.

Negative Position Error
(negative gain used)

_ aA

|
Commanded J Negative Gain used = SGVFN

c Position Steady State . .
S \ Position Error Positive Gain used = SGVF
o Positive Position Error

Actual (positive gain used)

Position -~

Time

Introducing velocity feedforward control improvpssition tracking performancehen the system is
commanded to move at constant velocity. The tracking error is mainly attributed to friction, torque load, and
velocity feedback controsGvandSGVFN. Velocity feedforward control can improve the performance of
contouring and linear interpolation applicatioAewever, if your application only requires point-to-point
moves, velocity feedforward control is not necessary (leaveGENcommand at its default setting).

The SGVFNvalue changes with (tracks) the corresponding positive gain @&l (until aSGVFN
command is executed. After tB6&VFNcommand is executed, separate positive and negative gain
commands must be used. To re-establish the default mode S&eFdtracksSGVFE issue the&SGVFN
command with a minus sign)(in the command field for the affected axis (eS5VFN,- restores axis 2 to
the default mode).

The SGVFNvalue is multiplied by theommanded velocitfcalculated by the 6000 controller's DSP move
profile routine) to produce the control signal. Because velocity feedforward control is not in the servo
feedback loop, it does not affect the servo system's stability, nor does it have any effect at steady state.
Therefore, the only limits on how high you can set the velocity feedforward g@wFandSGVFN are:

when itsaturates the control outp(ries to exceed the servo controlletl)V analog control signal

range); or when it causes the actual positiopremedethe commanded position.

| NOTE |

The SGVFNcommand is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources for the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFB command and then issue the SGVFNcommand with the
gain values specific to the selected feedback source.

For more information on servo tuning and how the velocity feedforward gain affects tuning, refer to your
product'dnstallation Guideor to theServo Tuner User Guide
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SGVN Velocity Feedback Gain — Negative

Type Servo Product Rev
Syntax <I><@><a>SGVN<r><r> AT6n00 n/a
Units r = microvolts/step/sec AT6N50 n/a
Range 0.00000000 to 2800000.00000000 610n n/a
Default 0 615n nla
Response SGVN *SGVNO,0

1SGVN  *1SGVNO 2;22 :;2
See Also SFB, SGAF, SGAFN, SGENB,SGI, SGIN, SGP, SGPN, SGSET, SGV, SGVF, 6270 3.0

SGVFN, SOFFSN, SSWG, TGAIN, TSGSET

Use theSGVNcommand to control the velocity feedback gain in the servo algorithm when the position
error is negative (see illustration below). The controller automatically switches between the positive and
negative gains to correlate with the positive or negative position error. This is particularly useful when
controlling hydraulic cylinders in which the different surface areas on each side of the piston react
differently with the same gain settings.

Negative Position Error
(negative gain used)

_ aA

|
Commanded J Negative Gain used = SGVN

c Position Steady State . .
o \ Position Error Positive Gain used = SGV
o Positive Position Error

Actual (positive gain used)

Position -~

Time

Using velocity feedback, the controller's output signal is made proportional to the velocity, or rate of
change, of the feedback device position. Since it acts on the rate of change of the position, the action of this
term is to anticipate position error and correct it before it becomes too large. This increases damping and
tends to make the system more stable. If this term is too large, the response will be slowed to the point that
the system is over-damped.

This gain can increase position tracking error, which can be countered by the velocity feedforward gain
(SGVFandSGVFN.

Because the feedback device's signal has a finite resolution, the velocity accuracy has a limit. Therefore, if
the velocity feedback gairsGV) is too high, the errors due to the finite resolution are magnified and a
noisy, orchattering response may be observed.

The SGVNvalue changes with (tracks) the corresponding positive gain v&@é ntil aSGVYNcommand

is executed. After th8GVNcommand is executed, separate positive and negative gain commands must be
used. To re-establish the default mode wissgNtracksSGY, issue thesGvYNcommand with a minus sign

(-) in the command field for the affected axis (eSVN,- restores axis 2 to the default mode).

| NOTE |

The SGVNcommand is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources for the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFB command and then issue the SGVNcommand with the
gain values specific to the selected feedback source.

For more information on servo tuning and how the velocity feedback gain affects tuning, refer to your
product'dnstallation Guideor to theServo Tuner User Guide
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[ SIN() ] Sine

Type Operator (Trigonometric) Product Rev

Syntax ... SIN() ' (Seg below) AT6n00 1.0

Units r =value in radian or degrees based on RADIANcommand AT6n50 1.0

Range 0.0000000 to +17500 radians 610n 4.0

Default n/a 615n 1.0

Response n/a 620n 1.0

See Also [ ATAN], [ COS], [ PI ], RADIAN, [ TAN], VAR 625n 1.0
6270 1.0

This operator is used to calculate the sine of a number y‘

given in radians or degrees (see RADIAN .

command). If &" and 'b" are coordinates of a point _ a

on a circle of radiusr", then the angle of measur@"" sin®=-

. . a r
can be defined by the equatiasine 8 = - 6 |a cos e:%
. . - . . . b = X

If a value is given in radians and a conversion is tan e=%

needed to degrees, use the formula: 360ft= 2

radians.

The graph on the right o

shows the amplitude gf !

on the unit circle for 0707 |- — —

different values ok.

a2y = ——

|
T
31 s 3 21
4

NS

Radians
(x axis)

-0.707

1 2TTRadians = 360 Degrees

Syntax: VARx=SIN(r) wherex is the numeric variable number ands a value provided in either
degrees or radians based onR#®IAN command. Parenthesef§ () must be placed around the
SIN operand. The result will be specified to 5 decimal places.

Example:
VAR1=5 * SIN(PI/4) ; Set variable 1 equal to 5 times the sine of Pi divided by 4

SMPER Maximum Allowable Position Error
Type Servo Product Rev
Syntax <I><@><a>SMPER<r><r><r> <r> AT6n00 nla
Units r =feedback device steps (scalable with SCLD) AT6n50 1.0
Range 0 - 200000000 (0 =do not monitor position error condition) 610n n/a
Default 4000 (1 for 6270, 4096 for 615n) 615n 1.0
Response SMPER:  *SMPER4000,4000,4000,4000 620n nla
1SMPER: *1SMPER4000 625n 10
See Also [ AS], ANIPOL, CMDDIR,ENCPOL,[ ER], ERES, ERROR, 6270 1.0

ERRORP,LDTPOL, SCALE, SCLD, SFB, SGILIM, TANI, TAS,
TER, TFB, TLDT, TPC, TPE, TPER

This command allows you to set the maximum position error allowed before an error condition occurs. The
position error, monitored once per system update period, is the difference between the commanded position
and the actual position as read by the feedback device selected with 8&Blestnmand. When the

position error exceeds the value entered bystMeERcommand, an error condition is latched (5a8 or
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AS bit #23) and the 6000 controller issues a shutdown to the faulted axis and sets its analog output command
to zero volts. To enable the system againptRB/E1111 command must be issued, which also sets the
commanded position equal to the actual feedback device position (incremental devices will be zeroed).

If the SMPERvalue is set to zer&MPER the position error condition is not monitored, allowing the
position error to accumulate without causing a fault.

WhenSMPERS set to a non-zero value, the maximum paosition error acts as the servo system fault monitor;
if the system becomes unstable or loses position feedback, the controller detects the resulting position
error, shuts down the drive, and sets an error status bit. You can ER&adacommand bit #12 to

continually check for the position error condition, and when it occurs to branch to a programmed response
defined in theERRORMrogram. You can check the status of this error condition witlMABeAS, TER
andERcommands. You can check the actual position error witiRERandPERcommands.

If scaling is enabledSCALEY), theSMPERvalue is multiplied by th&éCLDvalue.

NOTE |

The SMPERcommand is specific to the current feedback source (selected with the last
SFBcommand). Therefore, if your application requires switching between feedback
sources on the same axis, then for each feedback source, you must select the feedback
source with the appropriate SFB command and then issue the SMPER-ommand with the
gain values specific to the selected feedback source.

Example:
ERES4000,4000,4000,4000 ; Set encoder resolution for all axes to 4000 counts/rev
SMPER4000,4000,4000,4000 ; Set maximum allowable position error to 1 rev for
; all axes. If the position error exceeds 4000 counts
; (1 rev) a fault condition will occur.

SOFFS Servo Control Signal Offset
Type Servo Product Rev
Syntax <I><@><a>SOFFS<r>,<r>,<r>,<r> AT6n00 n/a
Units r =volts AT6n50 1.0
Range -10.000 to 10.000 (resolution is 0.005 volts) 610n n/a
Default 0 615n 1.0
Response SOFFS: *SOFFSO0,0,0,0
1SOFFS: *1SOFFS0 gggz Z/g
See Also [ DAC], DACLIM, DACMIN, SGENB,SGSET, SOFFSN, SSWG,TDAC, TGAIN, 6270 1.0
TSGSET

This command allows you to set an offset voltage to the commanded analog control signal output
(commanded analog outputS®FFSvalue = offset analog output). With this command, you can set an
offset voltage to the drive system so that the motor will be stationary in an open-loop configlirasias.
the same effect as the balance input on most analog servo &d#sUsers: If you set the 6270’s jumpers
for current control, use a voltage-to-current ratio to enter the appropriate offset value in volts.

CAUTION

If there is little or no load attached, the SOFFSoffset may cause an acceleration to a
high speed.

Typically, this offset will be set to zero. This offers a method for setting the analog output command to a
known voltage. By setting th&GR, SGI, SGV, SGAF & SGVFgains to zero, the analog output will reflect
this offset value and the system becomes an open-loop configuration.

Use theTDACcommand to check the voltage being commanded at the servo controller's analog output
(voltage displayed includes any offset in effect).

Example:
SOFFSO0,0,1,2 ; Sets the offset voltage on all axes
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SOFFSN Servo Control Signal Offset — Negative

Type Servo Product Rev
Syntax <I><@><a>SOFFSN<r><r> AT6n00 n/a
Units r =volts AT6N50 n/a
Range -10.000 to 10.000 (resolution is 0.005 volts) 610n n/a
Default 0 615n nla
Response SOFFSN: *SOFFSNO0,0,0,0

1SOFFSN: *1SOFFSNO 2222 :;:
See Also [ DAC ], DACLIM, SFB, SGAF, SGAFN, SGENB, SGI, SGIN, SGP, 6270 3.0

SGPN, SGV, SGVF, SGVFN, SGVN, SOFFS, SSWG, TDAC, TGAIN, TSGSET

This command allows you to set an offset voltage to the commanded analog control signal output when the
DAC output is negative. Thus, when the DAC output is negative, the actual analog output comprises the
commanded analog output value, plus $l&FSNvalue.

The SOFFSNvalue changes with (tracks) the corresponding positive DAC oS8#tH9 until aSOFFSN
command is executed. After tB®@FFSNcommand is executed, separate positive and negative offset
commands must be used. To re-establish the default mode StEFSNtracksSOFFS issue theSOFFSN
command with a minus sign)(in the command field for the affected axis (eSPFFSN,- restores axis 2
to the default mode).

CAUTION — Torque Drive Users

If there is little or no load attached, the SOFFSNoffset may cause acceleration to a high speed.

The SOFFSandSOFFSNcommands offer a method for setting the analog output command to a known
voltage. By setting thBGFSGPN SGI/SGIN, SGVSGVN SGVFSGVAFN & SGVFSGVFNgains to zero, the
system becomes an open-loop configuration. Then you can uS@ErSandSOFFSNcommands to set
the analog output command to a known voltage.

Hydraulic Applications (6270):
* TheSOFFSandSOFFSNcommands can be used to eliminate deadbands due to spool overlap.
« If you set the 6270's jumpers for current control, use a voltage-to-current ratiodrange- 10 volts = ___mA/volt
to enter the appropriate offset value in volts. For example, if operating-¥@mA output, the voltage-to-current
ratio is 10mA/volt. If you need a 15mA offset, then you would us&@EFSN1.5 command.

Rotary Applications: With this command, you can set an offset voltage to the drive system so that the load will be
stationary in an open-loop configuratidrhis is the same effect as the balance input on most analog servo drives.

Use the TDAC command to check the voltage being commanded at the servo controller's analog output
(voltage displayed includes any offset in effect).

[ SQRTO ] Square Root

Type Operator (Mathematical) Product Rev
Syntax See below AT6Nn00 1.0
Units n/a AT6Nn50 10
Range n/a 610n 4.0
Default n/a 615n 10
Response n/a 620n 1.0
See Also [=1 [+ [-1 [*Ll 71 VAR 625n 1.0

6270 1.0

This operator takes the square root of a value. The result, if multiplied by itselHpmithximatelyequal
the original value (the difference is attributed to round-off error). The resulting value has 3 decimal places.

Syntax: VARNn=SQRT(expression) wheren is the variable number, and the expression can be a number
or a mathematical expression. TS@RTof a negative number is not allowed. Parentheges (nust be
placed around theQRToperand.

Example:
VAR1=SQRT(25) ; Set variable 1 equal to the square root of 25 (result = 5)

Command Descriptions 265



[SS] System Status

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 2.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 2.0
See Also IF, TCMDER, TRGFN, TSS, TSSF, TSTAT, VARB 625n 1.0

6270 1.0

The System Status$) command is used to assign the system status bits to a binary varisREe or to

make a comparison against a binary or hexadecimal value. To make a comparison against a binary value,
the letter b (b or B) must be placed in front of the value. The binary value itself must only contain ones,
zeros, or Xs (1, 9, X, x). To make a comparison against a hexadecimal value, the letter h (h or H) must be
placed in front of the value. The hexadecimal value itself must only contain the letters A through F, or the
numbers & through 9.

Syntax: VARBn=SSwheren is the binary variable number, @S] can be used in an expression such as
IF(SS=b11@1) , orIF(SS=h7F)

The function of each system status bit is shown below.

BIT (Left to Right) Function (1 =yes, @=no) BIT (Left to Right) Function (1 =yes, @=no)
1 System Ready 17 Loading Thumbwheel Data ([TW] )
2 Reserved 18 External Program Select Mode (INSELP)
3 Executing a Program 19 Dwell in Progress (T command)
4 Immediate Command (set if last 20 Waiting for RP240 Data—[DREAD] or
command was immediate) [DREADF] (stand-alone products only)
5 In ASCII Mode 21 RP240 Connected (stand-alone products
only) — current PORTsetting only
6 In Echo Mode (stand-alone 22 Non-volatile Memory Error
products only) — current PORT (stand-alone products only)
setting only
7 Defining a Program 23 Servo data gathering transmission in
progress (servo products only)
In Trace Mode 24 Reserved
In Step Mode 25* Position captured with TRG-A
10 In Translation Mode (bus-based 26 * Position captured with TRG-B
products must use fast status area
to see)
11 Command Error Occurred (bit is 27 * Position captured with TRG-C
cleared when TCMDERs issued)
12 Break Point Active (BP) 28 * Position captured with TRG-D
13 Pause Active 29 Compiled memory is 75% full
14 Wait Active (WAIT) 30 Compiled memory is 100% full
15 Monitoring On Condition (ONCOND 31 ** Compile operation failed (PCOMp **
16 Waiting for Data (READ 32 Reserved

* Bits 25 through 28 are cleared when the captured position is read with the [CA] , [PCA] , [PCC] , [PCE] , [PCL] ,
[PCM], TCA TPCA TPCG TPCE TPCL, or TPCMcommands, but the position information is still available from the
respective registers until it is overwritten by a subsequent position capture.

** Bjt #31: failed PCOMRompile is cleared on power up, RESET or after successful compile. Possible causes include:

« Errors in profile design (e.g., change direction while at non-zero velocity; distance & velocity equate to < 1 count
per system update; preset move profile ends in non-zero velocity)

« Profile will cause a Following error (see TFSF, TFS, or FS command descriptions)

« Out of memory (see SS it #30)

¢ Axis already in motion at the time of the PCOMRommand

« Loop programming errors (e.g., no matching PLOOPor PLN; more than 4 embedded PLOOPENDIoops)

If it is desired to assign only one bit of the system status value to a binary variable, instead of all 32, the bit
select () operator can be used. For exampleRB1=SS.12 assigns system status bit 12 to binary variable
1: *VARBI=XXXX_XXXX_ XXX XXXX_XXXX_XXXX_XXXX_XXXX
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Example:

VARB1=SS ; System status assigned to binary variable 1

IF(SS=b111011X11) ; If the system status contains 1s in bit locations 1, 2, 3,
1 5,6,8,&9, and a 0 in bit location 4, do the IF

; Statement
IF(SS=h7F00) ; If the system status contains 1s in bit locations 1, 2, 3,

; 5,6, 7, &8, and Os in every other bit location, do the IF

; Statement
NIF ; End of second IF statement
NIF ; End of first IF statement
SSFR Servo Sampling Frequency Ratio
Type Servo Product Rev
Syntax <I>SSFR<i> AT6Nn00 n/a
Units i =sampling ratio number AT6n50 3.0
Range 1, 2, 4, or 8 610n n/a
Default 4 615n 3.0
Response SSFR: *SSFR4 620N n/a
See Also ERES, INDAX, INDEB, INFNC, LDTUPD, SDTAMP,SDTFR 625n 3.0

6270 3.0

NOTE
SSFRwill not be effective unless the drive(s) are disabled (@DRIVE)

A coarse commanded position is computed and updated miotien trajectory update rat@ his course
commanded position is interpolated at $leevo sampling update rate produce a smoother continuous
commanded position. The servo control signal computed by the servo algorithm is also updated at the
servo sampling update rate. The ratio between these two update rates is determined by the Servo Sampling
Frequency RatiogSFR command, which offers four selectable ratio settings. These four ratios and the
actual sampling frequencies and sampling periods (reciprocal of sampling frequency) are shown in the
table below.

The ratio between the motion trajectory and servo sampling update rates has a direct effesststenthe
update rate The system update rate is the rate for I/O updates, input debounce, timer resolution, fast status
update (bus-based controllers), and LDT position update (6270).

# of Axes SSFR Servo Sampling Update Motion Trajectory Update System Update
Active Command Frequency Period Frequency Period Frequency Period
(INDAX) Setting (samples/sec.)  (usec) (samples/sec.) (nsec) (samples/sec.) (usec)
INDAX1  SSFR1 3030 330 3030 330 757 1320
INDAX1 ~ SSFR2 5405 185 2703 370 675 1480
* INDAX1  SSFR4 6250 160 1563 640 520 1920
INDAX1 ~ SSFR8 6667 150 833 1200 417 2400
INDAX2 ~ SSFR1 2353 425 2352 425 588 1700
INDAX2  SSFR2 3571 280 1786 560 446 2400
* INDAX2  SSFR4 3571 280 893 1120 446 2400
INDAX2 ~ SSFR8 3571 280 446 2240 446 2400
INDAX3  SSFR1 1667 600 1667 600 555 1800
INDAX3  SSFR2 2222 450 1111 900 555 1800
INDAX3 ~ SSFR4 2353 425 588 1700 588 1700
INDAX4  SSFR1 1250 800 1250 800 417 2400
INDAX4  SSFR2 1667 600 833 1200 417 2400
=+ INDAX4  SSFR4 2000 500 500 2000 500 2000

* Factory default settings for single-axis controllers
** Factory default settings for two-axis controllers
***Factory default settings for four-axis controllers
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The general rule to determining the prop&FRvalue is to first select the slowest servo sampling
frequency that is able to give a satisfactory response. This can be done by experiment or based on the
closed-loop bandwidth requirement for your applicatidd®@TE: Increasing th&SFRvalue allows for

higher bandwidths, but produces a rougher motion profile; conversely, decreasssgFrhalue provides

a smoother profile, but makes the servo system less stable and slower to respond.)

As an example, let's say your application requires a closed-loop bandwidth of 120 Hz. If you determine the
minimum servo sampling frequency by using the rule of thumb—setting the servo sampling frequency at
least 8 times higher than the bandwidth frequency—the required minimum servo sampling frequency
would be 1000 Hz. If four axes are runnimig{AX4), then you should try using tl8SFR1setting.

The following table provides a general guideline for various application requirements.

Application Requirement SSFR1 SSFR2 SSFR4 SSFR8
X-Y Linear interpolation X X
Fast point-to-point motion X X
Regulation (speed, torque, etc.) X X
High natural frequency system X
Example:
SSFR4 ; Sets the ratio of commanded position updates to servo
; control updates to 4
SSV Start/Stop Velocity
Type Motion Product Rev
Syntax <I><@><a>SSV<r>,<r>,<r>,<r> AT6N00 1.0
Units r = units/sec AT6n50 n/a
Range 0.00000 - 1,600,000 (depends on scale factor and PULSE) 610n 4.0
Default 0.0000 615n n/a
Response ~ SSV: *S$SV0.0000,0.0000,0.0000,0.0000 620N 10
1SSV: *1SSV0.0000
625n n/a
See Also GO, PULSE, SCALE, SCLV, V 6270 n/a

The Start/Stop VelocitygSV) command specifies the instantaneous velocity to be used when starting or
stopping. By using thesvcommand, there will be no acceleration from @ units/sec t63healue,
instead motion will immediately begin with a velocity equal tosb# value.

This command is useful for accelerating past low-speed resonant points, where a full- or half-stepping
drive may stallWith microstepping systems, this command is not necessary.

If scaling is not enabledSCALE, the velocity value is entered in motor revs/sec; this value is internally
multiplied by the drive resolutioDRE9 value to obtain a velocity value in motor steps/sec for the motor
trajectory calculations. If scaling is enabl&CALEI), the entered velocity value is internally multiplied by
the velocity scaling factoSCLV) to convert user units/sec to motor steps/sec. The entered value is always
in reference to motor steps, not encoder steps, regardlessEdfGbemmand setting.

Scaling: If scaling is enabled, theSvcommand value entered is internally multiplied by the velocity
scaling factor $CL\). The velocity value may be truncated if the value entered exceeds the
velocity resolution at the given scaling factor. Refer todiev command description for
additional information on velocity scaling.

Example:
@SSV1 ; Set start/stop velocity to 1 unit/sec on all axes
A200,200,1,1 ; Set acceleration to 200 units/sec/sec for axes 1 & 2,

; and 1 unit/sec/sec for axes 3 & 4
ADA400,400,1,1 ; Set deceleration to 400 units/sec/sec for axes 1 & 2,
; and 1 unit/sec/sec for axes 3 & 4

V10,10,10,20 ; Set velocity to 10, 10, 10, & 20 units/sec for axes 1, 2,3 & 4
@D1000 ; Set distance on all axes to 1000 units
GO1100 ; Initiate motion on axes 1 & 2. The motors will start at a

; velocity of 1 unit/sec and accelerate up to 10 units/sec,
; travel at 10 units/sec, and then decelerate down from

; 10 units/sec to 1 unit/sec where they will

; instantaneously stop.
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SSWD Setpoint Window Distance

Type Servo Product Rev
Syntax <I><@><a>SSWD<r>,<r> AT6Nn00 n/a
Units r =distance units (scalable with SCLD) AT6n50 nla
Range 0to 999999999 610n n/a
Default 0 615n n/a
Response SSWD: *SSWDO0,0

1SSwD:  *1SSWDO gggz 2;2
See Also SCLD, SGSET, SSWG,STRGTE 6270 3.0

The Sswrommand defines the distance on both sides of the position setpoint (“setpoint window”) in
which the gain set specified with tB8w&ommand is used. Specifically, the gain set is automatically
invoked by the controlleafter the commanded move profile is complete and the actual position is within

the setpoint window. The setpoint window includes a hysteresis loop equal to 25% of the value used in the
SSwxommand.

To assign a gain set as the setpoint window gain set witShW&xommand, you must first define/save the
gain set with th&6GSETcommand (see programming example below).

The diagram at right makes
two assumptions. First, for DAC(%“‘PW
simplicity, only a proportional

gain is being used. Second, in

the SSW@ain set the

proportional gains§GPand |
SGPN are lower than those Setpoint Window ;
used in the normal gains and Hysteresis (25%) !
the offsets $OFFSand -

SOFFSN are set to zero. Position
Error (-)

- Setpoint Window
L Gainset (SSWG)

|
|
: >
|
|
|

-~ SOFFS —»

Position
Error (+)

+— SOFFSN

— Setpoint —
Window

DAC Output

\/

HINT: You can use the target zone settling mode to override the setpoint window disawieafnd
introduce distance and velocity end-of-move criteria to define when the controller switches to the
setpoint window gains. When using the target zone settling mode (enabled VBTIRtBEE
command), after completion of the commanded move profile, the actual position and actual
velocity must be within the “target zone” (i.e., within the position band defin&fegETDand
within the velocity band defined ISTRGTY before motion can be determined complete. After that
point, the controller will switch to theSw@ains, even if a target zone timeout occG®RGTT
value exceeded). There is no hysteresis when using the target zone settling mode.

Example:

SGP35 ; Set proportional gain to 35

SGI3 ; Set integral gain to 3

SGSET3 ; Save current gains as gain set #3 (for use later in the
; setpoint window)

SSWG3 ; Assign gain set #3 as the setpoint window gain set

SGP50 ; While moving, use higher proportional gain, no integral gain,
; but introduce velocity gain

SGIO

SGV4

SSwWD100 ; After the commanded move profile is complete, the controller

; will use gain set #3 if within 100 counts (125 counts including
; hysteresis) of the setpoint position
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SSWG Setpoint Window Gain Set

Type Servo Product Rev
Syntax <I><@><a>SSWG<i> <i> ATEN00 a
Units i =gain set identification number AT6N50 n/a
Rande . 610n n/a
Default 0 (feature  disabled—use normal gain set) 615n n/a
Response SSWG: *SSWGO0,0

1SSWG:  *1SSWG0 g;gz 2;:
See Also SFB, SGAF, SGAFN, SGENB,SGI, SGIN, SGP, SGPN, SGSET, SGV, SGVF, 6270 3.0

SGVFN, SGVN, SOFFS, SOFFSN, SSWD,STRGTE, TGAIN, TSGSET

Thessw@ommand assigns a pre-defined gain set to automatically baftesetthie commanded move
profile is complete and the actual position is within the setpoint window established wéibvtie
commandTo disable the setpoint window gain feature, usesthie/G@ommand (automatically disabled if
SFBY.

To assign a gain set as the setpoint window gain set witiSh&xommand, you must first define/save the
gain set with th&6GSETcommand (see programming example below). When you iSSIBSHET

command, all of the items listed below are saved to the specified gain set. To ascertain the values of the
current active gains, use tmSAIN transfer command. To find out what gain values are used in a particular
gain set, use thESGSETtransfer command.

SGPandSGPN Proportional gains (positive and negative)
SGVandSGVN Velocity gains (positive and negative)

SGI andSGIN Integral gains (positive and negative)

SGVFandSGVFN Velocity feedforward gains (positive and negative)
SGAFandSGAFN Acceleration feedforward gains (positive and negative)
SGILIM Integral Windup Limit

SOFFSandSOFFSN  Servo Control Signal Offset (positive and negative)

The diagram at right makes

two assumptions. First, for DAC(f)“fP“‘

Error (-) Error (+)

simplicity, only a proportional - ——
- . . Normal Gainset N

gain is being used. Second, in

theSSW@ain set the DACLI M

proportional gains§GPand —— SSWD ——|-—— SSWD 7/."

SGPN are lower than those Setpoint Window | - g

used in the normal gains and Hysteresis (25%) ! - % Setpoint Window

the offsets $OFFSand < " SOFFS = | Gainset (S >
T T

SOFFSN are set to zero. Position | } < soFSN | Position

|

— Setpoint —
Window

DAC Output
-

\/

After completion of the commanded move profile, #8W@ains are automatically used when the
position error is within the “setpoint window”. TI#SW@ain set accommodates different proportional,
integral, and velocity gains and offsets for each direction. If you want to disable the servo control loop
when the position error is within the window, set all of the gain values to zero (you can do this by
executing th&sFB@command). If you want to disable the offs&@©FFS& SOFFSN when the position

error is within the setpoint window, set them to zero volts.

The arrows on the above diagram illustrate the hysteresis loogSWi@ains are used until the position
error increases to a value of 25% greater than the number specifiesswBeommand. At this point,
the normal gain set is automatically substituted until the position error falls below the valus$wibe
command when theSW@ains are returned.
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Finally, the maximum positive DAC voltage is determined by the value ibA&IMcommand and the
maximum negative value is determined by Br&cMINcommand.

HINT: You can use the target zone settling mode to override the setpoint window dis@awieand
introduce distance and velocity end-of-move criteria to define when the controller switches to the
setpoint window gains. When using the target zone settling mode (enabled VBTIRtBEE
command), after completion of the commanded move profile, the actual position and actual
velocity must be within the “target zone” (i.e., within the position band defin&fegETDand
within the velocity band defined ISTRGTY before motion can be determined complete. After that
point, the controller will switch to theSw@ains, even if a target zone timeout ocCc8®RGTT
value exceeded). There is no hysteresis when using the target zone settling mode.

Example:

SGP35 ; Set proportional gain to 35

SGI3 ; Set integral gain to 3

SGSET3 ; Save current gains as gain set #3 (for use later in the
; setpoint window)

SSWG3 ; Assign gain set #3 as the setpoint window gain set

SGP50 ; While moving, use higher proportional gain, no integral gain,
; but introduce velocity gain

SGI0

SGV4

SSWD100 ; After the commanded move profile is complete, the controller

; will use gain set #3 if within 100 counts (125 counts including
; hysteresis) of the setpoint position

STARTP Start-Up Program

Type Subroutines Product Rev
Syntax <I>STARTP<t> AT6n00 n/a
Units t =text (name of program) AT6N50 n/a
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response STARTP: *STARTPMAIN 620n 1.0
See Also DEF, RESET, SCALE 625n 1.0

6270 1.0

The Start-Up Progran8{ARTH command specifies the name of the program that will automatically be
run upon power-up arESET If the program that is identified as tREARTPprogram is deleted with the
DEL command, th& TARTPis automatically cleared. If you wish to prevent HST@RTPprogram from

being executed, without having to delete the assigned program, isSIAREPCLR command.

This command applies only to stand-alone 6000 series products, not bus-based products.
Example:

STARTP WakeUp ; Set program WakeUp as the program that will start to run
; after power is cycled or the 6000 product is reset

STARTP CLR ; Clears the program WakeUp from its assignment as the
; start-up program
DEL WakeUp ; Deletes the program WakeUp and clears the STARTP command

; (no power-up program will be executed)

STD Streaming Interval

Type Motion Product Rev
Syntax <I><@>STD<i> AT6n00 1.1
Units i = milliseconds AT6N50 n/a
Range 10 - 50 (only in even numbers) 610n n/a
Default 10 615n n/a
Response STD: *STD10 620n n/a
See Also SD, STREAM 625n n/a

6270 n/a

The Streaming Intervab{D) command sets the time interval for execution of Streaming Baja (
commands. If th6TREAMcommand is set to 1, then for e&¥Dinterval, the motor travels the number of
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motor steps set by tt&D command. With th6€ TREAMcommand set to 2, the motor will travel at the
velocity set by th&sD command during th8TDinterval.

Example:

DEF SAMPLE ; Begin definition of program named sample

PULSE1 ; Set pulse width to 1 ms

STD20 ; Set streaming interval to 20 milliseconds (ms)

STREAM1 ; Set distance streaming mode

SD12 ; Travel 12 steps positive-direction in 20 ms

SD25 ; Travel 25 steps positive-direction in 20 ms

SD50 ; Travel 50 steps positive-direction in 20 ms

SD700000000 ; Exit streaming mode

WAIT(MOV=b0) ; Wait for motion to stop

END ; End program definition

SAMPLE ; Initiate program sample

STEP Single Step Mode Enable

Type Program Debug Tool Product Rev
Syntax <I>STEP<b> AT6Nn00 1.0
Units n/a AT6N50 1.0
Range b = 0 (disable), 1 (enable) or X(don't care) 610n 4.0
Default 0 615n 1.0
Response STEP: *STEPO 620N 1.0
See Also [#], BP,[ SS], TRACE, TRANS,TSS 625n 1.0

6270 1.0

The Single Step Mode EnablgTEP) command enables single command step mode. Single step mode is
used for stepping through a defin@Ef program. To execute single step mode:

1. Define a progranDER

2. Enable single step mod&TEPI)

3. Run the programRUN

4. Use the immediate poung () to step through the program

Each step'# ) command will initiate the next command to be processed.

Example:
DEF tester ; Begin definition of program named tester
V11,11 ; Set velocity to 1 unit/sec on all axes
A10,10,10,10 ; Set acceleration to 10 units/sec/sec on all axes
; (Note: This command will not be executed until a !# sign
; Is received.)
D1,2,3,4 ; Set distance to 1 unit on axis 1, 2 units on axis 2,
: 3 units on axis 3, and 4 units on axis 4
GO1101 ; Initiate motion on axes 1, 2, and 4
OUT11X1 ; Turn on programmable outputs 1, 2, and 4, leave 3 unchanged
END ; End program definition
STEP1 ; Enable single step mode
RUN tester ; Execute program named tester
; * At this point no action will occur because single step mode *
: * has been enabled. Here's how to execute commands: *
;¥ 1#2 (Execute 1st 2 commands in the program: V1,1,1,1 & A10,10,10,10) *
;¥ I# (Execute 1 command: command to be executed is D1,2,3,4) *
;* #1 (Execute 1 command: command to be executed is GO110) *
- %

I#2 (Execute 2 commands: commands to be executed are OUT11X1 & END) *

* *
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STREAM Streaming Mode

Type Motion Product Rev
Syntax <I><@><a>STREAM<i> <i> <i><i> AT6n00 1.1
Units na _ _ , _ AT6N50 nla
Range i =0 (exit), 1 (distance  streaming), or 2 (velocity streaming) 610n n/a
Default 0 615n n/a
Response STREAM: *STREAMO,0,0,0 620N n/a
See Also [ AS], PULSE, SD, STD, TAS 625n n/a

6270 n/a

The Streaming ModeSTREANIcommand sets the indexer to a streaming configuration. A value of
(STREAM) enables the Distance Streaming mode, where data in the Streamingatan{mand
represents a motor step distance. A value (fSTREAM2 enables the Velocity Streaming Mode, where
data in thesD command indicates velocity values. EntesTREAMPfor any axis will exit the
streaming mode faall axes. ThesDdata is executed once per a time interval set bgTheommand. All
the streaming axes must enter the streaming mode with thesSg@aaMcommand.

While in the streaming mode, t8® commands (and any other commands present) are executhd-fly
(like the Continuous Command Execution Mode), regardless af@wEXCommand setting. Actual
processing 06D commands begins after t8b commands (maximum of four datapoints gercommand)
have been processed or an Exit Streaming M8D@dddzdpebmmand is encountered. The
moving/not moving bit in the axis status register is set aftesbmommands have been processed, and
remains active during the entire streaming process.

CAUTION

Placing commands other than SDcommands in a program may cause mispositioning if the
command takes too long to execute. Status should be monitored via the fast status area.

A PauseBS), Kill (K) or Stop §) command will exit the streaming mode. Encountering a hardware or
software limit will also exit the streaming mode. No deceleration will be performed.

NOTE
To enter the Streaming Mode, you must set the PULSEcommand to 1 ps or greater.

Example:

DEF SAMPLE ; Begin definition of program sample
PULSE1 ; Set pulse width to 1 ms

STD20 ; Set streaming interval to 20 ms
STREAM2 ; Set velocity streaming mode
SD12 ; Run at velocity value 12 for 20 ms
SD25 ; Run at velocity value 25 for 20 ms
SD36 ; Run at velocity value 36 for 20 ms
SD700000000 ; Exit streaming mode
WAIT(MOV=b0) ; Wait for motion to stop

END ; End definition of program sample
SAMPLE ; Execute program sample
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STRGTD Target Distance Zone

Type Servo Product Rev
Syntax <I><@><a>STRGTD<r>,<r>,<r><r> AT6N00 4.0
Units r =distance units (scalable) OEM-AT6n00 n/a
Range 0 - 999999999 AT6N50 1.0
Default 50 610n 4.0
Response STRGTD: *STRGTD50,50,50,50 615n 1.0
1STRGTD: *1STRGTD50 620n 4.0

See Also [ AS], SCLD, SSWD,SSWG,STRGTE,STRGTT, STRGTV, TAS, TSTLT 625n 1.0
6270 1.0

This command sets the target distance zone used in the Target Zone Settling Mode. The target distance
zone is a range of positions around the desired endpoint that the load must be within before motion is
considered complete. If scaling is enabl@GALEY), theSTRGTDvalue is multiplied by the distance scale
factor SCLD.

When using the Target Zone Mode, the load's actual position and actual velocity must be wighgethe
zone(that is, within the distance zone defineddTRGTDand within the velocity zone defined BYRGTY
before motion can be determined complete.

If the load does not settle into the target zone before the timeout periodSS&®®YT the controller

detects an error (S@AS or AS bit #25). If this error occurs, you can prevent subsequent command and/or
move execution by enabling tERROREommand to continually check for this error condition, and when it
occurs to branch to a programmed response defined ERRORProgram. (Refer to thERRORP

command description for an example of using an error program.)

*** For a more information on target zone operation, refer to the 6000 Series Programmer's Guide.

Example:

STRGTD5,5,5,5 ; Sets the distance target zone to +/-5 units
STRGTV.01,.01,.01,.01 ; Sets the velocity target zone to <= 0.01 units/sec
STRGTT10,10,10,10 ; Sets the timeout period to 10 milliseconds on all axes
STRGTE1111 ; Enables the target zone criterion for all axes

Given these target zone commands, a move with a distance of 8,000 units
; (@D8000) must end up between position 7,995 and 8,005 and settle down
; 10 <=0.01 units/sec within 10 ms after the commanded profile is complete.

STRGTE Enable Target Zone Settling Mode

Type Servo Product Rev
Syntax <I><@><a>STRGTE<b><b><b><b> AT6N00 4.0
Units n/a _ OEM-AT6Nn00 n/a
Range b = 0 (disable), 1 (enable), or X(don't care) AT6N50 1.0
Default 0 610n 4.0
Response STRGTE: *STRGTEO0011 615n 1.0
1STRGTE: *1STRGTEO 620N 4'0

See Also COMEXC, ENC, SSWG, STRGTD, STRGTT, STRGTV, TSTLT 625n 1.0
6270 1.0

This command enables or disables the Target Zone Settling Mode. When using the target zone settling
criterion, the load's actual position and actual velocity must be withitatpet zongthat is, within the
position band defined b§TRGTDand within the velocity band defined BYRGTY before motion can be
determined completeSTEPPER PRODUCTSmust be in encoder step modNC1) to use this feature.

If the load does not settle into the target zone before the timeout periodS&®YT the controller

detects an error (s@AS or AS bit #25). If this error occurs, you can prevent subsequent command and/or
move execution by enabling tERROR-ommand to continually check for this error condition, and when it
occurs to branch to a programmed response defined ERIRORProgram.

*** Eor a more information on target zone operation, refer to the 6000 Series Programmer's Guide.
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Example:

STRGTD5,5,5,5 ; Sets the distance target zone to +/-5 units
STRGTV.01,.01,.01,.01 ; Sets the velocity target zone to <= 0.01 units/sec
STRGTT10,10,10,10 ; Sets the timeout period to 10 milliseconds on all axes
STRGTE1111 ; Enables the target zone criterion for all axes

Given these target zone commands, a move with a distance of 8,000 units
; (@D8000) must end up between position 7,995 and 8,005 and settle down
; 10 <=0.01 units/sec within 10 ms after the commanded profile is complete.

STRGTT Target Settling Timeout Period

Type Servo Product Rev
Syntax <I><@><a>STRGTT<i> <i><i>,<i> AT6n00 4.0
Units r = milliseconds OEM-AT6Nn00 n/a
Range 0 - 5000 AT6N50 1.0
Default 1000 610n 4.0
Response STRGTT:  *STRGTT1000,1000,1000,1000 615n 1.0

1STRGTT: *1STRGTT1000 620N 4.0
See Also [ AS], [ ER], ERROR,ERRORP.SSWG,STRGTD,STRGTE,STRGTV,TAS, 625n 1.0

TER, TSTLT 6270 1.0

This command sets the maximum time allowed for the load to settle within the defined target zone before
an error occurs.

This command is useful only if the Target Zone Settling Mode is enabled with tf&RGTEcommand.
When using the Target Zone Settling Mode, the load's actual position and actual velocity must be within
thetarget zondthat is, within the position band defined 8yRGTDand within the velocity zone defined

by STRGTY before motion can be determined complete. If the load does not settle into the target zone
before the timeout period set BYRGTT the servo controller detects an error (8&8 or AS bit #25).

If this error occurs, you can prevent subsequent command and/or move execution by enabRRpRe
command to continually check for this error condition, and when it occurs to branch to a programmed
response defined in tlBRRORRProgram. (Refer to theRRORRommand description for an example of
using an error program.) You can check the status of the error condition withRlaadER commands.

*** For a more information on target zone operation, refer to the 6000 Series Programmer's Guide.

Example:

STRGTD5,5,5,5 ; Sets the distance target zone to +/-5 units
STRGTV.01,.01,.01,.01 ; Sets the velocity target zone to <= 0.01 units/sec
STRGTT10,10,10,10 ; Sets the timeout period to 10 milliseconds on all axes
STRGTE1111 ; Enables the target zone criterion for all axes

Given these target zone commands, a move with a distance of 8,000 units
; (@D8000) must end up between position 7,995 and 8,005 and settle down
; 10 <=0.01 units/sec within 10 ms after the commanded profile is complete.

Command Descriptions 275



STRGTV Target Velocity Zone

Type Servo Product Rev
Syntax <I><@><a>STRGTV<r><r>,<r>,<r> AT6N00 4.0
Units r = units/sec (scalable by SCLV) OEM-AT6n00 n/a
Range 0- 200 rps AT6n50 1.0
Default 1.0000 610n 4.0
Response STRGTV:  *STRGTV1.0000,1.0000,0,0 615n 1.0
1STRGTV: *1STRGTV1.0000 620N 4.0

See Also [ AS], SCLV, SSWG,STRGTD,STRGTE,STRGTT, TAS, TSTLT 625n 1.0
6270 1.0

This command sets the target velocity zone for use in the Target Zone Settling Mode. The target velocity
zone is a velocity range that the load must be within before motion is considered complete. If scaling
(SCALB is enabled, the TRGTWalue is multiplied by the velocity scale factsICL\).

When using the Target Zone Mode, the load's actual position and actual velocity must be wighgethe
zone(that is, within the distance zone defined3TRGTDand less than or equal to the velocity defined by
STRGTY before motion can be determined complete.

If the load does not settle into the target zone before the timeout periodSS®®&YT the servo controller
detects an error (S@AS or AS bit #25). If this error occurs, you can prevent subsequent command and/or
move execution by enabling tERROREommand to continually check for this error condition, and when it
occurs to branch to a programmed response defined ERRORProgram. (Refer to thERRORP

command description for an example of using an error program.)

*** For a more information on target zone operation, refer to the 6000 Series Programmer's Guide.

Example:

STRGTD5,5,5,5 ; Sets the distance target zone to +/-5 units
STRGTV.01,.01,.01,.01 ; Sets the velocity target zone to <= 0.01 units/sec
STRGTT10,10,10,10 ; Sets the timeout period to 10 milliseconds on all axes
STRGTE1111 ; Enables the target zone criterion for all axes

Given these target zone commands, a move with a distance of 8,000 units
; (@D8000) must end up between position 7,995 and 8,005 and settle down
; 10 <=0.01 units/sec within 10 ms after the commanded profile is complete.
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T Time Delay

Type Program Flow Control Product Rev
Syntax <I>T<r> AT6n00 1.0
Units r =seconds AT6n50 1.0
Range 0.001 - 999.999 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also GOWHEN, PS, [ SS], SSFR, [ TIM], TTIM, TSS, WAIT gg?g 1-8

The Time DelayT) command pauses command processing sgconds before continuing command
execution. Once the elapsed time has expired, the command afterdimenand will be executed.

The minimum resolution of the command is: 2 ms for the stepper products, asysfiem update period
for the servo products (see tables®-Rcommand description). Although you can enter time delays that
are not multiples of 2 ms, the time delay will be rounded up to the next multiple of 2 ms. For example,
T.005 produces a 6 ms time delay in the stepper products.

Example:
T5 ; Wait 5 seconds before executing TPE command
TPE ; Transfer position of all encoders to the terminal

[ TAN() ] Tangent

Type Operator (Trigonometric) Product Rev
Syntax ... TAN(r) (See below) AT6Nn00 1.0
Units r =radians or degrees depending on RADIANcommand AT6N50 1.0
Range 0.0000000 to +17500 radians 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also [ ATAN], [ COS], [ PI], RADIAN, [ SIN], VAR 625n 10

6270 1.0

<

The TangentTAN) operator is used to calculate the
tangent of a number given in radians or degrees (see A
theRADIAN command). If &" and 'b" are

coordinates of a point on a circle of radids then sing=4
the angle of measur@™" can be defined by the r
. r
equation: tane = 2 6 la cosp=l
b r
b > x
If a value is given in radians and a conversion is tane=2

needed to degrees, use the following formula:
360° = Z radians.

Syntax:VARx=TAN(r) , wherex is the numeric
variable number and is a value in either radians or
degrees depending on tRADIAN command.
Parentheses(] ) must be placed around thaN
operand. The result will be specified to 5 decimal
places.

Example:
VAR1=5* TAN(PI/4) ; Setvariable 1 =5 times the tangent of Pi divided by 4
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TANI Transfer Analog Input Voltage (-ANI Option Board)

Type Transfer Product Rev
Syntax <I><i>TANI AT6n00 nl/a
Units i =analog input identifier AT6n50-ANI 1.0
Range 1- 4for AT6Nn50; 1- 2for 625n &6270; 1for 615n 610n n/a
Default n/a 615n-ANI 1.0
Response TANI: *TANI1.963,1.453 620n n/a

1TANI: *1TANI1.963 625n-ANI 1.0
See Also [ ANI'], [ CA], [ FB], [ PANI], [ PCA], TFB, TPANI, TPCA 6270-ANI 1.0

The Transfer Analog Input Voltage for the -ANI optia{I) command returns the voltage level present
at the ANI analog inputs. The value reported withTAsll command is measured in volts and does not
reflect the effects of distance scali8C(D, position offsetBSET), polarity reversalANIPOL) or
commanded direction polarit MDDIR. To ascertain the offset ANI input value, as affecteé®yn

PSET, ANIPOL or CMDDIR use theflPANI command or th&FB command.

To determine the analog value from a specific input, precedeatiecommand with the number of the
input (e.g.1TANI, 2TANI, etc.).

TheTANI value is derived from the voltage applied to the corresponding analog input and ground. The
analog value is determined from a 14-bit analog-to-digital converter (ADC). The minimum voltage response
is -10.000VDC, the maximum voltage response is +10.000VDC.

TANV Transfer Analog Input Voltage
Type Transfer Product Rev
Syntax <I><i>TANV AT6Nn00 1.0
Units i =analog input number OEM-AT6400 n/a
Range 1- 4 (AT6n00 & AT6N50) AT6Nn50 1.0
or 1- 3(620n, 625n &6270) 610n n/a
Default n/a 615n n/a
Response TANV: *TANV1.963,1.453,0.444,0.112 620n 1.0
1TANV:  *1TANV1.963 625n 1.0
See Also [ ANV], ANVO,ANVOEN,JOY, TINO 6270 1.0

The Transfer Analog Input Voltag€AN\) command returns the voltage level at the joystick analog inputs,
referenced to ground. When usingNV, an analog input channel specifier can preced&Ah®/command.

The analog channel specifier can be 1, 2, 3, aTANV, 2TANV, 3TANV, or 4TANV). The response to the
TANVcommand will be a voltage value returned from the analog channel queried. The value is derived from
an 8-bit analog-to-digital converter with a range of 0-2.5VDC.

Pin # on the 25-pin Pin # on 25-pin

Joystick Connector Function Joystick Connector Function
1 Analog Channel 1 15 Axes Select
2 Analog Channel 2 16 Velocity Select
3 Analog Channel 3 17 Joystick Release
4 Analog Channel 4 (AT6n00 & AT6450) 18 Joystick Trigger
8 Shield 19 Joystick Auxiliary
14 Ground 23 +5VDC (out)
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TAS

Type
Syntax
Units
Range
Default
Response

See Also

Transfer Axis Status

Transfer

<I><a>TAS<.i>

i =bit location on the specified axis (See below)

1-32

n/a

TAS: *TAS 0000_0000_0000_0000_0000_0000_0000_0000
* 0000_0000_0000_0000_0000_0000_0000_0000
* 0000_1000_0000_0000_0000_0000_0000_0000
* 0000_1000_0000_0000_0000_0000_0000_0000

1TAS: *1TAS0000_0000_0000_0000_0000_0000_0000_0000
(axis 1 status)

TAS.5:  *0011 (bit 5 of all four axes status registers)

1TAS.5: *0O (bit 5 of status register for axis 1)

[AS], [ ASX ], COMEXP, DRFLVL, ENC, EPM, ESTALL, GOWHEN,

HOM, INFEN, JOG, JOY, LDTUPD, MA, MC, SMPER, STREAM, STRGTD,

STRGTE, STRGTT, STRGTV, TASF, TASX, TSTAT

Product

AT6n00
AT6N50
610n
615n
620n
625n
6270

The Transfer Axis StatugAS) command returns the current status of all axes. The resporngesfizras

follows (

Note: response is product dependent):

*TAS bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb < Axis 1

*  bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb <- Axis 2

*  bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb < Axis 3

*  bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb < Axis 4
Bit #1 Bit #32

FULL-TEXT STATUS REPORT AVAILABLE

The TAS status command reports a binary bit report. If you would like to see a more

descriptive text-based report, use the TASFcommand description.

Bit # OEM-

(left to right) Function (1/9) AT6n00 AT6N00 AT6250 AT6450 610n 615n 620n 625n 6270
1 Moving/Not Moving X X X X X X X X X
2 Negative/positive-direction X X X X X X X X X
3 Accelerating/Not Accelerating X X X X X X X X X
4 At Velocity/Not at Velocity X X X X X X X X X
5 Home Successful (HOM X X X X X X X X X

YES/NO
Absolute/Incremental (MA X X X X X X X X X
Continuous/Preset (MG X X X X X X X X X
Jog Mode/Not Jog Mode (JOGQ X X X X n/a n/a X X X
9 Joystick Mode/Not Joystick X n/a X X n/a n/a X X X

Mode (JOY)

10 Encoder Step Mode/Motor Step X n/a n/a n/a X n/a X n/a n/a
Mode (ENQ

11 Position Maintenance (EPN) X n/a n/a n/a X n/a X n/a n/a
ON/OFF

12 Stall Detected (ESTALL X n/a n/a n/a X n/a X n/a n/a
YES/NO

13 Drive Shut Down YES/NO X n/a X X X X X X X

14 * Drive Fault occurred YES/NO X n/a X X X X X X X

15 Positive-direction Hardware X X X X X X X X X
Limit Hit YES/NO

16 Negative-direction Hardware X X X X X X X X X
Limit Hit YES/NO
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Bit # OEM-

(left to right) Function (1/9) AT6n00 AT6N00 AT6250 AT6450 610n 615n 620n 625n 6270

17 Positive-direction Software X X X X X X X X X
Limit Hit YES/NO

18 Negative-direction Software X X X X X X X X X
Limit Hit YES/NO

19 Within Deadband (EPMDB X n/a n/a n/a X n/a X n/a n/a
YES/NO

20 In Position (COMEXPYES/NO X n/a n/a n/a n/a n/a X n/a n/a

21 Distance Streaming Mode X X n/a n/a n/a n/a n/a n/a n/a
(STREAM)YES/NO

22 Velocity Streaming Mode X X n/a n/a n/a n/a n/a n/a n/a
(STREAM2YES/NO

23 Position Error Exceeded n/a n/a X X n/a X n/a X X
(SMPERYES/NO

24 ** In Target Zone (STRGTD& X n/a X X X X X X X
STRGTY YES/NO

25 Target Zone Timeout occurred X n/a X X X X X X X
(STRGTJ YES/NO

26 ***  Motion suspended pending X X X X X X X X X
GOWHENES/NO

27 LDT Position Read Error n/a n/a n/a n/a n/a n/a n/a n/a X
YES/NO

28 ****  Registration move initiated by X X X X X X X X X

trigger since last GOcommand

29 RESERVED

30 Pre-emptive (OTF) GOor X X X X X X X X X
Registration profile not possible

31 RESERVED

32 RESERVED

* The input functions must be enabled (INFEN1) before a drive fault will be recognized.
610n only: TASXbits 1-3 provide specific causes for the fault.
** This bit is set only after the successful completion of a move.
*** This bit is cleared if GOWHEBbndition is true, or if STOP(IS ) or KILL ('K or ~K) is executed.
**+* This bit is cleared with the next GOcommand.

TASF Transfer Axis Status (full-text report)
Type Transfer Product Rev
Syntax <I><a>TASF AT6N00 14
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TASF: (see example below) 620n 15
See Also [AS], [ASX ], COMEXP, DRFLVL, ENC, EPM, ESTALL, GOWHEN, 625n 1.0
HOM, INFEN, JOG, JOY, LDTUPD, MA, MC, SMPER, STREAM, STRGTD, 6270 1.0

STRGTE, STRGTT, STRGTV, TAS, TASX, TSTAT

TheTASFcommand returns a text-based status report of all axes. This is an alternative to the binary report
(TAS).
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ExampleTASFresponse (for 610n):

*TASF AXIS # AXIS #

* 1 1

*Moving NO  POS Sftwr Limit Hit NO
*Direction NEG NO  NEG Sftwr Limit Hit NO
*Accelerating NO  Within Deadband YES
*At Velocity NO  In Position NO

*Home successful NO  Distance Streaming NO
*Mode Absolute NO  Velocity Streaming NO
*Mode Continuous NO  Pos Error Exceeded NO
*Jog Mode NO InTarget Zone YES

*

*Joystick Mode NO  Target Zone Timeout NO

*Encoder Step Mode NO  Gowhen is Pending NO
*Position Maint Mode NO  LDT Failed/Bad Read NO
*Stall Detected NO  Reg Move Commanded NO

*Drive Shutdown NO  RESERVED

*Drive Faulted NO Preset Move OvershotNO
*POS Hard Limit Hit NO

*NEG Hard Limit Hit NO

TASX Transfer Extended Axis Status

Type Transfer Product Rev

Syntax <I><a>TASX<.i> AT6n00 4.1

Units i =bit location onthe specified axis (See below) AT6N50 4.1

Range 1-32 610n 4.0

Default n/a 615n 4.1

Response TASX: *TASX 0000_0000_0000_0000_0000_0000_0000_0000 620n 4.1
1TASX:  *1TASX0000_0000_0000_0000_0000_0000_0000_0000 625n 4.1

(axis 1 status) 6270 4.1

1TASX.3: *0 (bit 3 of status register for axis 1)

See Also [AS], [ASX], [ER], TAS, TASXF, TER

The Transfer Extended Axis Statd®EX command returns the current status for axis 1 of the 610n. The
response foTASXis as followgNote: response is product dependent):

*TASX bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb <- Axis 1

Bit #1 Bit #32

FULL-TEXT STATUS REPORT AVAILABLE

The TASXstatus command reports a binary bit report. If you would like to see a more
descriptive text-based report, use the TASXFcommand description.

Bit Assignment OEM-
(left to right)  Function (1 =yes, @ =no) AT6n00 AT6Nn00 AT6N50 610n 615n 620n 625n 6270
1 Motor Fault (610n only) X
2 Low Voltage (610n only) X
3 Over Temperature Fault (610nonly) ~ --- X
4 Drive Fault Input Active * X X X X X X X X
5-32 RESERVED

* Bit #4 indicates the current hardware state of the drive fault input, whether or not the drive is enabled.
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TASXF Transfer Extended Axis Status, (full-text report)

Type Transfer Product Rev
Syntax <I><a>TASXF AT6n00 4.1
Units n/a AT6n50 4.1
Range n/a 610n 4.0
Default n/a 615n 4.1
Response TASXF:  (see example below) 620n 4.1
See Also  [AS], [ASX], [ER], TAS, TASX, TER 625n 4.1

6270 4.1

TheTASXFcommand returns a text-based status report of all axes. This is an alternative to the binary
report [ASX).

Example response (for 610n):

*TASF AXIS #
* 1

*Motor Fault NO
*low-voltage NO

*Over-temperature NO
*Drive Fault Active NO

TCA Transfer Value of Captured ANI Input
Type Transfer Product Rev
Syntax <I><a>TCAc AT6Nn00 n/a
Units c =letter of trigger input AT6N50-ANI 3.3
Range Range of the response is -10V to +10V 610n n/a
Default n/a 615n-ANI 3.3
Response TCAA: *TCAA+0,+0,+0,+0 620n n/a
1ITCAA: *1TCAA+0 625-ANI 3.3
See Also [ ANI], [ CA], INFNC, [ PCA], SFB, [ SS], SSFR, TANI, TPCA, TSS 6270-ANI 3.0

TheTCAcommand displays the current captured ANI value (volts). After displaying the captured ANI
value, the respective capture status bit (reported witli3Ber SS commands) is cleared, but the voltage
information remains in the register until it is overwritten by a subsequent capture from the trigger input.

The ANI value is referenced in volts and does not reflect the affects of scatin ,(position offset
(PSET), ANI feedback polarityANIPOL), or commanded direction polaritgfIDDIR. To assign/compare
the ANI input value as affected I$CLD PSET, ANIPOL, or CMDDIR use therPCAcommand.

The ANI input value can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined tgger interruptinputs with theNFNCi-H command, where can bezs,

26, 27 or 28, representing trigger inputs A, B, C or D, respectively. Once defined, an active signal on the
specified trigger input will capture the ANI values on all axes. Thevaltageinformation is stored in
registers and is available at the next 1-ms update through the use&afathdTCAcommands.

CAPTURE ACCURACY

If ANI feedback is selected with the SFB command, the captured ANI value is interpolated
from the last sampled ANI input value and rate of change of the ANI input value, and the
time elapsed since the last sample. The sample rate is determined by the SSFRand
INDAX commands (system update rate). The accuracy of the capture is £50us x velocity.

If ANI feedback is NOT selected with the SFB command, the last sampled ANI value is

simply stored as the captured ANI value. The accuracy is one system update period
(determined by SSFRand INDAX).

Response forCAA *TCAATr,Irr wherer is ANI volts
Response fotTCAA  *1TCAAr wherer is ANI volts
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TCMDER Transfer Command Error

Type Transfer or Program Debug Tool Product Rev
Syntax <I>TCMDER AT6n00 21
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TCMDER: *(incorrect command) 620n 21
SeeAlso  ERRBAD, SS], TSS 625n 11

6270 1.0

To facilitate program debugging, the Transfer Command EfR@MPERcommand allows you to transfer

the command that the controller detects as an error. This is especially useful if you receive an error message
when running or downloading a program, because it catches and rememlfiess ttenmand that caused

the error.

When the bad command is detected, the controller sends an error message to the screen, followed by the
ERRBADerror prompt ?). To determine which command is in error, enterfiMIDERommand and the
controller will display the command, including all its command fields, if any.

Once a command error has occurred, the command and its fields are stored and system status bit #11
(reported in th@SSF, TSS, andSS commands) is set th The status bit remains set until th@MDER
command is issued.

Example:

DEF badprg ; Begin definition of program called badprg

MA11 ; Select the absolute preset positioning mode

A25,40 ; Set acceleration

AD11,26 ; Set deceleration

V5,8 ; Set velocity

VAR1=0 ; Set variable #1 equal to zero

GO11 ; Initiate move on both axes

IF(VAR1<)16 ; Mistyped IF statement—should be typed as: IF(VAR1<16)
VAR1=VAR1+1 ; If variable #1 is less than16, increment the counter by 1
NIF ; End IF statement

END ; End programming of program called badprg

RUN badprg ; Run the program called badprg

; (this will cause an error --see comment box below)

* Fkkkkk Fkkkkk

; * 1. When you run the badprg program, you should see this error ~ *

;¥ message on your screen: "*INCORRECT DATA" (this error message *
;* indicates incorrect command syntax).

; ¥ 2. Type "TCMDER" and press enter. This queries the controller to *

;*  display the command that caused the error. In this case, the *

;¥ response will be "*IF(VAR1<)16". *

* * * *

TCNT Transfer Hardware Counter Value
Type Transfer Product Rev
Syntax <I><a>TCNT AT6n00 1.0
Units n/a OEM-AT6n00 nl/a
Range n/a AT6n50 n/a
Default n/a 610n 4.0
Response TCNT: *TCNT+0,+0,+0,+0 615n n/a
1ITCNT:  *1TCNT+0 620n 1.0
See Also [ CNT], CNTE, CNTINT, CNTR 625n n/a

6270 n/a

The Transfer Hardware Counter Valde€{T command returns the current value of the hardware counter.

The hardware counter is one of the encoder ports converted to a hardware counter through the use of the
CNTEcommand. The hardware counter will count up or down. The direction of count is specified by the
signal on the encoder channel B+ and B- connections. A positive differential signal, when measured
between B+ and B-, will infer a negative count direction. A negative differential signal, when measured
between B+ and B-, will infer a positive count direction. The count itself is determined from the signal on
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A+ and A-. Each count is registered on the positive (rising) edge of a transition for a signal measured
between A+ and A-. To reset the counter, apply a signal to Z+ and Z-, or issue the carnmRnd

For all encoder channels not defined as counterg,@N&command will report a count value of zero.

TDAC Transfer Digital-to-Analog Converter (DAC) Voltage
Type Transfer Product Rev
Syntax <I><@><a>TDAC AT6n00 n/a
Units Reported value represents volts AT6N50 1.0
Range Range of reported value is -10 to +10 610n n/a
Default n/a 615n 1.0
Response TDAC: *TDAC10.000,10.000 620n n/a
1TDAC: *1TDAC10.000 625n 1.0
See Also [ DAC], DACLIM, DACMIN, SFB, SGAF, SGI, SGP, SGV, SGVF, SOFFS, 6270 1.0
SOFFSN

This command allows you to display the voltage being commanded at the digital-to-analog converter
(DAC). This is theanalog command signgblus any voltage offset set with tB®@FFSandSOFFSN
commands) output by the servo controller. The DAC output is a 12-b@ty analog signal. At any point,
the voltage that is currently being commanded can be displayed usifigAteommand. If direct control
over the analog voltage is required, it can be accomplished by setting the servo algorithSGR8GI(
SGV SGVF, & SGAB to zero and using tl&OFFSandSOFFSNcommands.

When checking the DAC value (counts) in the Fast Status repoRAS@aT), note that there are 2048
counts/volt.

Example:
TDAC ; Display the actual output voltage for each axis.
; Example response is: *TDAC4.552,5.552,5.552,5.552
TDIR Transfer Program Directory
Type Transfer Product Rev
Syntax <I>TDIR AT6N00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TDIR: *NO PROGRAMBEFINED 620n 1.0
*33000 OF33000 BYTES(100%) PROGRAMEMORREMAINING 625n 1.0
*500 of 500 SEGMENT&L00%) COMPILEDMEMORREMAINING 6270 1.0

See Also DEF, INFNC, MEMORY, [ SEG ] TMEM, TSEG

The Transfer Program Directory@IR) command returns the names of all the programs and subroutines
defined with theDEFcommand, and the amount of memory each consumes. The format of the response is as
follows:

*1 - PROGIUSES345 BYTES

*2 - PROGAJSES333 BYTES

*32322 OF3300@BYTES(98%) PROGRAMEMORREMAINING
*5@@ of SGISEGMENTELPD%) COMPILEDMEMORREMAINING

(In the above exampl®ROG1andPROG2are names of programs.)
NOTE: The amount of memory available is product-dependent.

The number in front of the program name is the number to use when defining specificlNFNG) (o
correspond to a specific program (functibpf INFNC), or when programs are selected via BCD (function
B of INFNC).

If the program is intended to be a compiled profile and has been successfully corpidtP(then the
line item for the program is amended wifitOMPILED AS A PATH) .
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TDPTR Transfer Data Pointer Status

Type Data Storage Product Rev
Syntax <I>TDPTR AT6n00 22
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TDPTR *TDPTR1,1,1 620n 1.0
SeeAlso  DATPTR,DATSIZ, [ DPTR] 625n 1.0

6270 1.0

TheTDPTRcommand responds with a 3-integer status repigrt ( ). The first integer is the number of the
current active data program (the program number specified with theA@Stz or DATPTRcommand).

The second integer is the location number of the data element to which the data pointer is currently
pointing. The third integer is the increment set with thedagtPTRcommand.

TheDPTRcommand can be used to compare the current pointer location against another value or variable,
or to assign the pointer location number to a variable.

Example
DATSIZ4,200 ; Create data program called DATP4 with 200 data elements
DATPTRA4,20,2 ; Set the data pointer to data element #20 in DATP4 and set the

; increment to 2 (DATP4 becomes the current active data program)
TDPTR ; Response is *TDPTR4,20,2. Indicates that the data pointer is

; pointing to data element #20 in data program #4 (DATP4),

; and the increment setting is 2.
TER Transfer Error Status
Type Transfer Product Rev
Syntax <I>TER<.i> AT6n00 1.0
Units i =specific error status bit AT6n50 1.0
Range 1-32 610n 4.0
Default n/a 615n 1.0
Response TER:  *TER0000_0000_0000_0000_0000_0000_0000_0000 620n 1.0

TER.4: *0 (bit 4 of error status register) 625n 1.0

See Also [ ASX], DRFLVL, [ ER ], ERROR, ESTALL, GOWHEN, INFEN, INFNC, 6270 1.0

LDTUPD, LH, LS, SMPER, STRGTT, TASX, TCMDER, TERF

The Transfer Error Statu$ER) command returns the status of the 32 error bits. There is only one error
status for all axes.

NOTE

The specific error bits must be enabled by the Error Enable (ERRORcommand before
the TERcommand will provide the correct status of the error conditions.

TERresponse:*TERbbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb

Bit #1 Bit #32

FULL-TEXT STATUS REPORT AVAILABLE

The TERstatus command reports a binary bit report. If you would like to see a more
descriptive text-based report, use the TERFcommand description.

The function of each axis status bit is shown below.
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Bit # Function (1 = Yes; @=No)

1* Stall Detected: Functions when stall detection has been enabled (ESTALL). (n/a for OEM-AT6n00)
2 Hard Limit Hit: Functions when hard limits are enabled (LH).
3 Soft Limit Hit: Functions when soft limits are enabled (LS).

Drive Fault; Detected only of the drive is enabled (DRIVE) and the drive fault level is set correctly (DRFLVLand
INFEN). (Drive Fault monitoring is n/a for OEM-AT6Nn00.) 610n: use ASX TASXor TASXFto determine exact
cause (ASXstatus is checked even if the drive is disabled).

5 RESERVED (refer to the ERROR.ommand)
6 Kill Input: When an input is defined as a Kill input (INFNCi-C ), and that input becomes active.
7 User Fault Input: When an input is defined as a User Fault input (INFNCi-F ), and that input becomes active.
8 Stop Input: When an input is defined as a Stop input (INFNCi-D ), and that input becomes active.
9 Stepper products—Pulse Cutoff (P-CUT): When the pulse cutoff input is activated (not grounded).
Servo products—Enable input (ENBL): When the enable input is activated (not grounded).
(n/a for OEM-AT6Nn00)
10 Pre-emptive (on-the-fly) GOor registration move profile not possible.
11* Target Zone Settling Timeout Period (set with the STRGTTcommand) is exceeded.
12 Maximum Position Error (set with the SMPER-ommand) is exceeded.
13 RESERVED
14 Position relationship in GOWHEAIready true when GQ GOL FSHFC or FSHFDwas executed.

15%** LDT Position Read Error: Can be caused by LDT not connected, mechanical failure of LDT or LDTUPDcommand
value too low.

16-32 RESERVED

*  Stepper products only
** Servo products only
*** 6270 only

When error bit 5 (Commanded Kill or Stop) of ttRRORcommand is enable&RROR.5-1), a Stop IS)

or a Kill (/K or<ctrl>K ) command will cause the controller to GOSUB or GOTO to the error program
(ERRORJ Within the error program the cause of the error will need to be determined. The transfer error
status TER) command can be used to determine the cause of the error. If none of the error status bits are set,
the cause of the error is a commanded kill or a commanded stop. The reason for not setting a bit on this
error condition is that there is no way to clear the error condition upon leaving the error program.

TERF Transfer Error Status (full-text report)
Type Transfer Product Rev
Syntax <I>TERF AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TERF: (see example below) 620n 1.0
See Also [ ASX ], DRFLVL, [ ER ], ERROR, ESTALL, GOWHEN, INFEN, INFNC, 625n 1.0
LDTUPD, LH, LS, SMPER, STRGTT, TASX, TCMDER, TER 6270 1.0

TheTERFcommand returns a text-based status report of all axes. This is an alternative to the binameRport (
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ExampleTERFresponse (for 610n):

*TERF

*Stall Detected  NO
*Hard Limit Hit  NO
*Soft Limit Hit  NO
*Drive Fault Active NO
*

*Reserved NO
*Kill Input Active NO
*User Fault Input NO
*Stop Input Active NO
*

*Pulse Cutoff OK  NO
*Profile impossible NO
*Target Zone Timeout NO
*Max Position Error NO

*

*GOWHEN cond true  NO

TEST Test Motion
Type Motion Product Rev
Syntax <I>TEST AT6n00 1.0
Units n/a AT6n50 n/a
Range n/a 610n 4.0
Default n/a 615n n/a
Response n/a 620n 1.0
SeeAlso A, AD, D, GO,K, MA, MC, PSET, S, SSV, V 625n n/a
6270 n/a

The Test MotionTEST) command initiates a 25000-step move positive-direction on axis 1, followed by a
1-second time delay, followed by a 25000-step move negative-direction on axis 1. This motion is repeated
for all axes. The velocity is set to 25000 steps/sec and the acceleration and deceleration are set to 250000
steps/sec/sec.

| WARNING

This command overrides the end-of-travel limits (LH and LS) settings, therefore, this
command should only be used during setup, while the motor is uncoupled from the load.

NOTE
Do not use the TEST command from the Panel Mode in Motion Architect.

TEX Transfer Program Execution Status
Type Transfer Product Rev
Syntax ITEX AT6n00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response  ITEX:  *PROGRAMNOTEXECUTING 620n 1.0
See Also DEF 625n 1.0
6270 1.0

The Transfer Program Execution StaftiEX) command reports the status of any programs in progress.

If the progranPAULwas in progress, and within that program a loop was in progress, the respogse to
could look like the following*PROGRAM=PAUCOMMAND=LNDOPCOUNT=12

Command Descriptions 287



TFB Transfer Position of Selected Feedback Devices

Type Transfer Product Rev
Syntax <I><@><a>TFB AT6Nn00 n/a
Units response is position of the selected feedback devices AT6Nn50 1.0
Range n/a 610n n/a
Default n/a 615n 1.0
Response TFB *TFB+0,+0,+0,+0 620n n/a

1TFB *1TFB+0 625n 3.0
See Also [ ANI'], ANIPOL, CMDDIR,ENCPOL,[ FB], [ LDT], LDTPOL,[ PANI], 6270 1.0

[ PE], PSET, SCALE, SCLD, SFB, TANI, TLDT, TPANI, TPCE, TPCL, TPE

Use theTFB command to return the current values of the feedback sources selected &t tbenmand.
If you do not change the defaglEB selection, the response will indicate LDT position for the 6270, and
encoder position for the AT6n50 and 625n, and internal resolver position for 615n.

If scaling isnot enabled, the position values returned will be counts. If scaling is en&ldeadg?), the
values will be scaled by tr&CLDvalue.

If you issue @SETcommand, the feedback device position value will be offset by $EF command value.

Example:
SFB2,1 ; Select ANI feedback on axis 1 and encoder feedback on axis 2
TFB ; Report ANI input #1's voltage and encoder #2's position.
; Sample response is *TFB4.256,2.436
TFS Transfer Following Status
Type Following and Transfer Product Rev
Syntax <I><a>TFS AT6Nn00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response TFS *TFS0000_0000_0000_0000_00 620n 3.0
* 0000_0000_0000_0000_00 625n 3.0
*0000_0000_0000_0000_00 6270 3.0

* 0000_0000_0000_0000_00
1TFS *1TFS0000_0000_0000_0000_00

See Also FMCLEN, FMCP, FOLEN, FOLMAS, FPPEN, [ FS ], FSHFC, FSHFD, MC,
[NMCY ], [ PMAS ], TFSF

The Transfer Following Statu$KS) command returns the current Following status of all axes. The
response foTFSis as followgNote: response is product dependent):

*TFS bbbb_bbbb_bbbb_bbbb_bb  <- Axis 1

*  bbbb_bbbb_bbbb_bbbb bb  <- Axis 2

*  bbbb_bbbb_bbbb_bbbb_bb  <- Axis 3

*  bbbb_bbbb_bbbb_bbbb_bb  <- Axis 4
Bit #1 Bit #18

FULL-TEXT STATUS REPORT AVAILABLE

The TFS status command reports a binary bit report. If you would like to see a more
descriptive text-based report, use the TFSF command description.
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Bit Assignment
(left to right)

Function (YES=1;NO=0)

1 Slave in Ratio Move A Following move is in progress.
2 Ratio is Negative The current ratio is negative (i.e., the slave counts are counting in the
opposite direction from the master counts).
3 Slave Ratio Changing  The slave is ramping from one ratio to another (including a ramp to or
from zero ratio).
4 Slave At Ratio The slave is at constant non-zero ratio.
Bits 1-4 indicate the status of slave Following motion. They mimic the meaning and
organization of Axis Status (TAS & AS) bits 1-4, except that each bit indicates the
current state of the ratio, rather than the current state of the velocity.

*5 FOLMAS Active A master is specified with the FOLMASommand.

*6 FOLEN Active Following has been enabled with the FOLENcommand.

*7 Master is Moving The specified master is currently in motion.

8 Master Dir Neg The current master direction is negative. (Bit must be cleared to allow

Following move in preset mode—MC@i

Bits 5-8 indicate the status required for Following motion (i.e., a master must be
assigned, Following must be enabled, the master must be moving, and for many
features, the master direction must be positive).
Unless the master is a commanded position of another axis, it is likely that minor
vibration of the master will cause bits 7-8 to toggle on and off, even if the master is
nominally “at rest”. These bits are meant primarily as a quick diagnosis for the absence
of master motion, or master motion in the wrong direction. Many features require
positive master counting to work properly.

9 OK to Shift Conditions are valid to issue shift commands (FSHFDor FSHFQ.

10 Shifting now A shift move is in progress.

11 Shift is Continuous An FSHFGbased shift move is in progress.

12 Shift Dir is Neg The direction of the shift move in progress is negative.

Bits 9-12 indicate the shift status of the slave. Shifting is super-imposed motion, but if
viewed alone, can have its own status. In other words, bits 10-12 describe only the
shifting portion of motion.

13 Master Cyc Trig Pend A master cycle restart is pending the occurrence of the specified trigger.

14 Mas Cyc Len Given A non-zero master cycle length has been specified with the FMCLEN
command.

15 Master Cyc Pos Neg The current master cycle position (PMAS is negative. This could be by
caused by a negative initial master cycle position (FMCH, or if the
master is moving in the negative direction.

16 Master Cyc Num > 0 The master position (PMAS has exceeded the master cycle length
(FMCLEN at least once, causing the master cycle number (NMCYto
increment.

Bits 13-16 indicate the status of master cycle counting. If a Following application is
taking advantage of master cycle counting, these bits provide a quick summary of
some important master cycle information.

17 Mas Pos Prediction On Master position prediction has been enabled (FPPEN.

18 Mas Filtering On A non-zero value for master position filtering (FFILT ) is in effect.

Bit 17-18 indicate the status of master position measurement features.

* All these conditions must be true before Following motion will occur.
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TFSF

Transfer Following Status (full-text report)

Type Following and Transfer Product Rev
Syntax <I><a>TFSF AT6N00 3.0
Units n/a AT6N50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response TFSF:  (see example below) 620n 3.0
See Also FMCLEN, FMCP, FOLEN, FOLMAS, FPPEN, [ FS ], FSHFC, FSHFD, MC, 625n 3.0

[NMCY ], [PMAS ], TFS 6270 3.0

The TFSF command returns a text-based status report of all axes. This is an alternative to the binamMF&port (

Example response (for 610n): | *TFsF AXIS # AXIS #
* 1 1

*Slave in Ratio Move NO
*Ratio is Negative NO

Pos Prediction On YES
Master Filtering On NO

*Slv Ratio Changing NO
*Slave At Ratio  NO
*

*Folmas Active NO
*Folen Active NO
*Master is Moving NO
*Master Dir Neg  NO
*

*OK to Shift NO
*Shifting now NO
*Shift is Continuous NO
*Shift Dir is Neg NO

*

*Master Cyc Trig Arm NO
*Mas Cyc Len Given NO
*Master Cyc Pos Neg NO
*Master Cyc Num >0 NO

TGAIN Transfer Servo Gains
Type Transfer Product Rev
Syntax <@><a>TGAIN AT6n00 n/a
Units n/a AT6N50 1.0
Range n/a 610n n/a
Default n/a 615n 1.0
Response TGAIN: *SGP1,2,3,4 1TGAIN: *1SGP1 620n n/a
*SGI.1,.1,0,0 *1SGl.1 625n 1.0
*SGV25,25,40,40 *1SGV25 6270 3.0
*SGVF100,100,100,100 *1SGVF100
*SGAFO0,0,0,0 *1SGAFO0

See Also SFB, SGAF, SGAFN, SGENB,SGI, SGILIM, SGIN, SGP, SGPN, SGSET, SGV,

SGVF, SGVFN, SGVN, SOFFS, SOFFSN, SSWG,TSGSET

This command allows you to display the current value of each of the control algorithmSginsGl,

SGV SGAF, & SGVH. Each time an individual gain is entered, the current value is updated to be that value.
When a gain set is enabled with #@ENBcommand, the current value of each gain is set to the values
saved in that particular gain set.

NOTE

Tuning gains are specific to the feedback source that was in use (selected with the last SFB command)
at the time the gains were established with the respective gain commands (SGI, SGR etc.).

Example:
SGP5,5,10,10 ; Set the gains for the proportional gain
SGI.1,.1,0,0 ; Set the gains for the integral gain
SGV50,60,0,0 ; Set the gains for the velocity gain
SGVF5,6,10,11 ; Set the gains for the velocity feedforward gain
SGAF0,0,0,0 ; Set the gains for the acceleration feedforward gain
TGAIN ; Display current values for all gains. Example response:
; *SGP5,5,10,10
; *SGI.1,.1,0,0

; *SGV50,60,0,0
; *SGVF5,6,10,11
; *SGAF0,0,0,0
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[ TIM] Current Timer Value

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 1.0
Units Milliseconds AT6n50 1.0
Range Maximumecount is 999,999,999 (approx. 11 days, 13 hours) 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also  TIMINT, TIMST, TIMSTP, TTIM 625n 10

6270 1.0

The Current Timer Valuer(M) command is used to assign the timer value to a variable, or to make a
comparison against another value. The value returned is in milliseconds.

Syntax: VARx=TIM wherex is a numeric variable number, M can be used in an expression such as
IF(TIM<242@)

Example:

VAR1=TIM ; Timer value is assigned to variable 1

IF(TIM<1000) ; If timer value is < 1000 milliseconds, do the IF statement

VAR1=TIM + 10  ; Timer value plus 10 assigned to variable 1

NIF ; End IF statement

TIMINT Timer Value to Interrupt PC-AT

Type Timer Product Rev
Syntax <I>TIMINT<b>,<i> AT6N00 1.0
Units i = milliseconds AT6N50 1.0
Range b =0 (reset and start) or 1(stop), i =0- 999,999,999 610n n/a
Default 0,0 615n n/a
Response TIMINT: *TIMINTO,0 620n n/a
See Also INTHW, [ TIM ], TIMST, TIMSTP, TTIM 625n n/a

6270 n/a

The Timer Value to Interrupt PC-ATIMINT ) command sets the timer value upon which the 6000
controller will interrupt the PC-AT. The time value at which the interrupt will occur is specified by the
second field in the command.

TheTIMINT command also determines if the timer is to be stopped when the value is reached, or if the
timer is to be reset and started again. If the timer is to be stopped upon reaching the interrupt value, a one
should be specified for the first field. If the timer is to be reset and restarted upon reaching the interrupt
value, a zero should be specified for the first field. By specifying a zero in the first field, an interrupt will
occur repeatedly.

NOTE: Before an interrupt will occur, timer interrupt bit #25 must be enabled witiNth#&/Vcommand.

Example:

INTHW.25-1 ; Set timer interrupt bit

TIMINT1,10000 ; Interrupt PC-AT once after 10000 ms, do not restart the timer

TIMSTO : Reset and start timer

TIMST Start Timer

Type Timer Product Rev
Syntax <I>TIMST<b> AT6n00 1.0
Units n/a AT6Nn50 1.0
Range b =0 (reset and start) or 1 (start) 610n 4.0
Default 0 615n 1.0
Response TIMST:  No response, acts as if TIMST1 commandwas issued 620n 1.0
See Also SSFR,[ TIM], TIMINT, TIMSTP, TTIM 625n 1.0

6270 1.0

The Start Timer{IMST) command is used to start the timerTHWMSTQ) is specified, the timer will be

reset to zero and started. (IST1) is specified, the timer will be started without reset. By specifying
TIMSTL, the timer can also be restarted after the Stop Tim&S[TP) command has been issued. This
command, in conjunction with the stop tim&mnSTP) command, provides a timer that can be used to time
internal or external events.
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NOTE

Use the following table to determine the resolution of the timer, and to determine the delay
created by executing the TIMST and TIMSTP commands.

PRODUCT TIMER DELAY FOR EXECUTING

TYPE RESOLUTION TIMST AND TIMSTP IN COMBINATION*
Steppers 2ms 4-6ms

Servos 1 system update period (see table in SSFRcommand description)*

Be sure to factor this value into your final time value.

If the timer is started and allowed to roll over the maximum timer count of 999,999,999 milliseconds (11
days, 13 hours, 46 minutes, 39.999 seconds), the timer will be stopped, and the value will be frozen at the
maximum value.

Example:

TIMSTO : Reset and start timer

G0O1100 : Initiate motion on axes 1 and 2
TIMSTP ; Stop timer

TTIM ; Transfer time required for move

TIMSTP Stop Timer

Type Timer Product Rev
Syntax <I>TIMSTP AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also SSFR,[ TIM], TIMINT, TIMST, TTIM 625n 10

6270 1.0

The Stop TimerK{IMSTP) command stops the timer. This command in conjunction with the start timer
(TIMST) command, provides a timer that can be used to time internal or external events.

| NOTE

Use the following table to determine the resolution of the timer, and to determine the delay
created by executing the TIMST and TIMSTP commands.

PRODUCT TIMER DELAY FOR EXECUTING

TYPE RESOLUTION TIMST AND TIMSTP IN COMBINATION*
Steppers 2ms 4-6ms

Servos 1 system update period (see table in SSFRcommand description)*

Be sure to factor this value into your final time value.

Example:

TIMSTO ; Reset and start timer

G01100 ; Initiate motion on axes 1 and 2
TIMSTP ; Stop timer

TTIM ; Transfer time required for move
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TIN Transfer Input Status

Type Transfer Product Rev
Syntax <I>TIN<.i> AT6n00 1.0
Units i = programmable input number AT6N50 1.0
Range Product dependent 610n 4.0
Default n/a 615n 1.0
Response TIN: *TIN1111_0000_1111 0000_1111_0000_1111 620N 1.0

TIN.4:  *1 (status of input number 4) 625n 1.0
See Also [ IN'], INFNC, INLVL, TINO, TLIM 6270 1.0

The Transfer Input StatugI ) command returns the current status (active or inactive) of the
programmable inputs. The inputdstivewhen it is grounded. The active level (active high or active low)
for the inputs is established with tid.VL command. “High” means that current is flowing and no voltage
is present at the input terminal; conversely, “low” means that no current is flowing and a voltage may be
present at the input terminal. If the active level is set to activelMiw (@ — default), th&'IN response
indicates active with a oné)(and inactive with a zer@. If the active level is set to active highI(VL1),
theTIN response indicates active with a zeBpgnd inactive with a one.).

The general purpose programmable inputs are returned first, followed by the trigger inputs. Input bit
assignments vary by product (see bit assignment table on page 6 of this document). The inputs are
numbered 1 to (n depends on the product) from left to right.

If a specific input is required, the bit number can be placed aft@itheommand. For exampl&|N.5
would return bit 5, which corresponds to input 5.

TINO Transfer Other Input Status
Type Transfer Product Rev
Syntax <I>TINO<.i> AT6N00 1.0
Units i =number of input (see below) OEM-AT6Nn00 n/a
Range 1-8 AT6N50 1.0
Default n/a 610n 4.0
Response TINO: *TINO1111_0000 615n 4.0
TINO.4: *1 (status of input number 4) 620N 1.0
See Also [INO ], JOY, TIN, TINOF 625n 1.0

6270 1.0

The Transfer Other Input StatuRNO) command returns the status of all of the inputs not covered by the
TLIM or TIN commands. These 8 additional inputs may be used for status feedback.

TINO response:*TINObbbb_bbbb

Bit #1 Bit #12

FULL-TEXT STATUS REPORT AVAILABLE

The TINO status command reports a binary bit report. If you would like to see a more
descriptive text-based report, use the TINOF command description.

Bit Function (1 =Yes, 0 =No) Location

1 Joystick Auxiliary Input Active Joystick Connector Pin 19

2 Joystick Trigger Input Active Joystick Connector Pin 18

3 Joystick Axes Select Input Active Joystick Connector Pin 15

4 Joystick Velocity Select Input High Joystick Connector Pin 16

5 Joystick Release Input Active Joystick Connector Pin 17

6 Pulse Cutoff Input — OK for motion P-CUT terminal on AUX connector (steppers only)

Enable input — OK for motion ENBL terminal on the AUX connector (servos only)

7 Not used, always 0

8 Not used, always 0
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TINOF Transfer Other Input Status (full-text report)

Type Transfer Product Rev
Syntax <I>TINOF AT6N00 1.0
Units n/a OEM-AT6n00 n/a
Range n/a AT6n50 1.0
Default n/a 610n 4.0
Response TINOF:  (see example below) 615n 4.0
SeeAlso  [INO], JOY, TIN, TINO 620n 1.0

625n 1.0

6270 1.0

The TINOF command returns a text-based status report of all axes. This is an alternative to the binary
report TINO).

Example response (for 610n):

*TINOF

*Joy Aux In Active NO
*Joy Trig In Active NO
*Joy Axes Sel In Act NO
*Joy Vel Active High NO

*Joy Release In Act NO
*Pulse Cutoff OK  YES

TINT Transfer Interrupt Status
Type Transfer Product Rev
Syntax <I>TINT<.i> AT6n00 1.0
Units i =hardware interrupt  status bit number AT6n50 1.0
Range 1-32 610n n/a
Default n/a 615n n/a
Response TINT: *TINT1111_0000_1111_0000_1111 0000_1111_0000 620n n/a
TINT.4: *1 (status of interrupt number 4) 625n n/a
See Also INTCLR, INTHW, INTSW 6270 n/a

The Transfer Interrupt StatusINT ) command returns the status of the hardware interrupt conditions. As
soon as the interrupt status is real{ ), the interrupts are cleared. If only one interrupt is to be
transferred and cleared, use the bit selécafd the corresponding bit number. For example, to transfer
and clear interrupt bit number 13, typ€TinT.13 .

TINT response:*TINTbbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb

n

Bit #1 Bit #32
Bit# Function Bit # Function
1 Software Interrupt #1 (See INTSW) 17 Command Buffer Full
2 Software Interrupt #2 18 * Pulse Cutoff (steppers) or Enable (servos) Activated
3 Software Interrupt #3 19 Program Complete
4 Software Interrupt #4 20 * Drive Fault on any Axis
5 Software Interrupt #5 21 Reserved
6 Software Interrupt #6 22 Reserved
7 Software Interrupt #7 23 Limit Hit - hard or soft limit, on any axis
8 Software Interrupt #8 24 * Stall Detected (steppers) or Position Error (servos) on any axis
9 Software Interrupt #9 25 Timer (TIMINT )
10  Software Interrupt #10 26 * Counter (CNTINT) — steppers only
11  Software Interrupt #11 27 Input - any of the inputs defined by INFNCi-I
12 Software Interrupt #12 28 Command Error
13 Software Interrupt #13 29 Motion Complete on Axis 1
14  Software Interrupt #14 30 Motion Complete on Axis 2
15  Software Interrupt #15 31 Motion Complete on Axis 3 (AT6400 & AT6450)
16  Software Interrupt #16 32 Motion Complete on Axis 4 (AT6400 & AT6450)

* not applicable to the OEM-AT6n00
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TLABEL Transfer Labels

Type Transfer Product Rev
Syntax <I>TLABEL AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TLABEL: *NO LABELSDEFINED 620n 1.0
See Also $ 625n 1.0

6270 1.0

The Transfer LabelsST(ABEL) command returns the names of all the labels defined with tbexmand.

The response toBLABEL command if the labelsall andopen are defined in a program namgdgl is

as follows: *CALL DEFINEDIN PROGRAMROG1
*OPENDEFINEDIN PROGRAMROG1

TLDT Transfer Position of LDT
Type Transfer Product Rev
Syntax <I><a>TLDT AT6Nn00 n/a
Units Reported value is LDTcounts or scaled (SCLD) units AT6N50 n/a
Range n/a 610n n/a
Default n/a 615n n/a
Response TLDT *TLDT+0,+0 620n n/a
1TLDT *1TLDT+0 625n n/a
See Also [ AS], CMDDIR,[ ER], ERROR, LDT], LDTPOL, PSET, SCALE, SCLD, 6270 1.0

SFB, TAS, TER, TFB

Use theTLDT command to transfer the current LDT (linear displacement transducer) position.

If scaling is not enabledSCALE®, the value will represent actual LDT counts. If scaling is enabled
(SCALEYJ), the value will be scaled by the distance scaling fastorp.

If you issue @SETcommand, the LDT position value will be offset by BE&ETcommand value.

An LDT position read error can be caused by a bad LDT connection, an LDT failure, DT@RD

command value being too small. If this error occurs, axis status bit #27 (reported WiksduedAS
commands) will be set. In addition BRRORbit #15 is enabled5RROR.15-1), error status bit #15
(reported with th@ERandER commands) will also be set.

Example:
2TLDT ; Report the position of the LDT for axis #2.
; Example response: *2TLDT+5.071

TLIM Transfer Limits
Type Transfer Product Rev
Syntax <I><a>TLIM<.i> AT6n00 1.0
Units i =limit input number AT6N50 1.0
Range Product dependent 610n 4.0
Default n/a 615n 1.0
Response TLIM: *TLIM110_011_001_100 620n 1.0

TLIM.4: *0 (status of positive-direction limit  input on axis 2) 625n 1.0
See Also HOM,HOMLVL,LHLVL, [ LIM ], TAS, TIN, TINO, TOUT 6270 1.0

The Transfer LimitsT{LIM) command returns the current hardware state of the limit inputs on all axes.
There are 3 limit inputs per axis. To determine if an end-of-travel limit has been hit, refeTAsthe
command response, bits 15 through 18.

TLIM response:*TLIMbbb_bbb_bbb_bbb

Bit #1 Bit #12

Descriptions of each bit function are defined in the table below:
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Function

1 Axis 1 - Positive-Direction Limit

2 Axis 1 - Negative-Direction Limit

3 Axis 1 - Home Limit

4 Axis 2 - Positive-Direction Limit

5 Axis 2 - Negative-Direction Limit

6 Axis 2 - Home Limit

7 Axis 3 - Positive-Direction Limit (AT6400 and AT6450)

8 Axis 3 - Negative-Direction Limit (AT6400 and AT6450)

9 Axis 3 - Home Limit (AT6400 and AT6450)

10  Axis 4 - Positive-Direction Limit (AT6400 and AT6450)

11  Axis 4 - Negative-Direction Limit (AT6400 and AT6450)

12 Axis 4 - Home Limit (AT6400 and AT6450)
TMEM Transfer Memory Usage
Type Transfer Product Rev
Syntax <I>STMEM AT6n00 1.0
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TMEM: *33000 OF33000 BYTES(100%) PROGRAMEMORREMAINING 620n 1.0

*500 OF500 SEGMENT§L00%) COMPILEDMEMORREMAINING 625n 1.0

See Also DEF, MEMORY, PCOMP, [ SEG ], TDIR, TSEG 6270 1.0

The Transfer Memory UsagéNIENIcommand returns the amount of available memory for user program
storage and for storing contouring path segments. A path segment is one element of the path (e.g.,
PLIN3777,3777 ). The amount of memory available can be modified wittB®IOREOommand. As
programs are define@ER and paths are compileBGOMP, the amount of memory available decreases.

NOTE
The amount of memory available for user program storage varies by product.

TNMCY Transfer Master Cycle Number
Type Following and Transfer Product Rev
Syntax <I><a>TNMCY AT6Nn00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response TNMCY *TNMCY0,0,0,0 620n 3.0
1ITNMCY  *1TNMCYO 625n 3.0
See Also FMCLEN,FMCNEW| FS], TRGFN,TFS 6270 3.0

The Transfer Master Cycle NumbaiNMCY command displays the current master cycle number for all

axes, or the axis specified. The value represents the current cycle number, not the position of the master (or
the slave). The master cycle number is set to zero when master cycle counting is restarted, and is
incremented each time a master cycle finishes (i.e., rollover occurs). It will often correspond to the number
of complete parts in a production run. This value may be used for subsequent decision making, or simply
recording the cycle number corresponding to some other event.

The master must be assigned firsfOLMAScommand) before this command will be useful.

For a complete discussion of master cycles, please refer to the Following chapt&0ottiseries
Programmer's Guide.
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TOUT Transfer Output Status

Type Transfer Product Rev
Syntax <I>TOUT<.i> AT6n00 1.0
Units i =number of aspecific  programmable output AT6n50 1.0
Range Product dependent 610n 4.0
Default n/a 615n 1.0
Response TOUT: *TOUT1111_0000_1111 0000_1111_0000 620N 1.0

TOUT.4: *1 (status of output #4) 625n 1.0
See Also OUT, OUTFNC,OUTLVL, TIN, TINO 6270 1.0

The Transfer Output Status@UT command returns the current status (active or inactive) of the
programmable outputs. The outputiidivewhen it is grounded. The active level (active high or active low)
for the outputs is established with theTLVLcommand. “High” means that current is flowing and no
voltage is present at the output terminal; conversely, “low” means that no current is flowing and a voltage
may be present at the output terminal. If the active level is set to activolbw\(L@Z- default), therOUT
response indicates active with a obpdnd inactive with a zerd. If the active level is set to active high
(OUTLVLY), theTIN response indicates active with a ze#pdnd inactive with a ond.).

The general-purpose programmable outputs are returned first, followed by the auxiliary outputs. Output bit
assignments vary by product (to ascertain the output bit pattern for your product, refer to page 6 of this
document). The outputs are numbered A (o depends on the product) from left to right.

If a specific output is required, the bit number can be placed afteothecommand. For example,
TOUT.5 would return bit 5, which corresponds to output 5.

TPANI Transfer Position of ANI Inputs  (-AN/ Option Only)
Type Transfer Product Rev
Syntax <I><i>TPANI AT6n00 n/a
Units i =analog input number AT6N50-ANI 3.3
Range 1-4 (product dependent) 610n n/a
Default n/a 615n-ANI 3.3
Response TPANI:  *TPANI1.963,1.453 620n n/a
1TPANI: *1TPANI1.963 625n-ANI 3.3
See Also [ ANI'], ANIPOL, [ CA], CMDDIR,[ FB], [ PANI], PSET, SCALE, SCLD, 6270-ANI 3.0

SFB, TANI, TFB, TCA

The TPANI command returns the value of the ANI analog inputs as modified by scading)( offset
(PSET), polarity ANIPOL), and commanded direction polarityMDDIR.

TheTPANI andPANI commands are designed for applications in which the ANI input is scaled and/or used
as position feedback. If you are using the ANI input to monitor an analog signeéNh@andANI

commands would be more appropriataNI andANI values are measured in volts and are unaffected by
scaling, offset, polarity, or command direction).

TheTPANI value is represented in analog-to-digital converter (ADC) units if scaling is disskdadgg.
The ADC has a 14-bit resolution, giving a range of +8191 to -8192 counts when using-tiéW¥utange
of the ANI input (819 counts/volt). If scaling is enabl&tALEL), anSCLDscale factor of 819 (the default
value) allows units of volts to be reported.
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TPC Transfer Position Commanded

Type Transfer Product Rev
Syntax <I><@><a>TPC AT6n00 n/a
Units Reported value represents distance units (scalable) AT6Nn50 1.0
Range Range of the reported value is +2,147,483,648 610n n/a
Default n/a 615n 1.0
Response TPC: *TPC+0,+0 620n n/a
1TPC: *1TPC+0 625n 1.0
See Also CMDDIR,ERES, [ PC], [ PCC], PSET, SCALE, SCLD, SMPER,TAS, TFB, 6270 10
TPCC, TPER

This command allows you to display the curreminmanded positioof each axis. The reported value is
measured in encoder, resolver, LDT, or ANI steps and is scaled by the distance scalingdat}af (
scaling is enabled with trf&CALE1command.

The current commanded position is determined by the servo controller's move profile routine. The
commanded position profile is ttemmando the servo system that the motor must follow. atteal
position displayed with th@FB command, is the position read by the feedback device.

If you issue @SETcommand, the commanded position value will be offset bip8E command value.

The commanded positiom®C) and the actual positiomgB) are used in the control algorithm to calculate
the position errorTPC- TFB = TPER and thereby determine the corrective control signal.

Response forPC. *TPCr,r wherer is the position value (or scaled value)
Response fotTPC. *1TPCr wherer is the position value

Example:
TPC ; Display the current commanded position for each axis:

; *TPC4000,4000,4000,4000 (setpoints displayed in steps)
TFB ; Display the current actual position for each axis:

; *TFB4004,4005,4004,4003 (actual positions displayed in steps)
TPER ; Display current position error of each axis:

; *TPER-4,-5,-4,-3 (error displayed in steps)
TPCA Transfer Position of Captured ANI Input
Type Transfer Product Rev
Syntax <I><a>TPCAc AT6n00 n/a
Units c =letter  of trigger input AT6N50-ANI 1.0
Range nia 610n n/a
Default n/a 615n-ANI 1.0
Response TPCAA: *TPCAA+0,+0,+0,+0 620n n/a

1TPCAA: *1TPCAA+Q 625n-ANI 1.0

See Also [ ANI'], ANIPOL, [ CA], CMDDIR,INFNC, [ PANI], [ PCA], PSET, SCALE, 6270-ANI 1.0

SCLD, SFB, [ SS], SSFR, TANI, TCA, TFB, TPANI, TSS

The Transfer Position of Captured ANIRCA command displays the current captured ANI value (counts).
After displaying the captured ANI value, the respective position capture status bit (reported T8 tine
SScommands) is cleared, but the position information remains in the register until it is overwritten by a
subsequent position capture from the trigger input.

TheTPCAvalue is affected by:

Scaling 6CLD if scaling is enabledSCALE])

Position offset BSET)

Feedback polarityANIPOL)

e Commanded direction polaritZ 1DDIR

The ANI input value can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined @gyger interruptinputs with theaNFNCi-H command, where is the
programmable input bit number representing trigger inputs A, B, C or D, respectively (note that the input bit
numbers vary by product — refer to page 6 to verify). Once defined, an active signal on the specified
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trigger input will capture the ANI values on all axes. The ANI information is stored in registers and is
available at the next 1-ms update through the use ¢f@handTPCAcommands.

POSITION CAPTURE ACCURACY

If ANI feedback is selected with the SFB command, the captured ANI value is
interpolated from the last sampled ANI input value and rate of change of the ANI input
value, and the time elapsed since the last sample. The position sample rate is
determined by the SSFRand INDAX commands (system update rate). The accuracy of
the position capture is £50us x velocity.

If ANI feedback is NOT selected with the SFB command, the last sampled ANI value is

simply stored as the captured ANI value. The accuracy is one system update period
(determined by SSFRand INDAX).

If you issue @SET (establish absolute position reference) command, any previously captured ANI input
values will be offset by the value specified in B&ET command.

Response fofPCAA  *TPCAAr,r,1,r wherer is ANI counts (oiSCLDscaled value)

Response fotTPCAA *1TPCAAr wherer is ANI counts (oiISCLDscaled value)

TPCC Transfer Captured Commanded Position

Type Transfer Product Rev

Syntax <I><a>TPCCc AT6n00 n/a

Units c =letter  of trigger input AT6N50 1.0

Range n/a 610n n/a

Default n/a 615n 1.0

Response TPCCA: *TPCCA+0,+0,+0,+0 620n n/a
1TPCCA: *1TPCCA+0 625n 3.0

See Also [ CA], CMDDIR,INFNC, [ PC], [ PCA], [ PCC], PSET, SCALE, SCLD, 6270 1.0

SFB, [ SS], TCA, TFB, TPC, TSS

The Transfer Captured Commanded Positii?CQ command displays the current captured commanded
position. After displaying the captured position, the respective position capture status bit (reported with the
TSSor SScommands) is cleared, but the position information remains in the register until it is overwritten
by a subsequent position capture from the trigger input.

If scaling is enabledSCALEY), the commanded position is scaled by the distance scaling factdp ( If
scaling is NOT enable®&CALE, the value assigned will be actual commanded counts.

The commanded position can be captured only by a trigger input signal (trigger A, B, C or D). The
appropriate trigger inputs must be definedrager interruptinputs with theNFNCi-H command, where

i is the programmable input bit number representing trigger inputs A, B, C or D, respectively (note that the
input bit numbers vary by product — refer to page 6 to verify). Once defined, an active signal on the
specified trigger input will interpolate the current commanded position for all axes. The captured position is
interpolated from the last sampled position (of the feedback device selected v@Bitmmmand), the

last sampled position error, and the time elapsed since the last sample. The position sample rate is
determined by th&éSFRandINDAX commandsgystem update rateThe accuracy of the position capture is
+50us x velocity.

If you issue @SET (establish absolute position reference) command, any previously captured commanded
positions will be offset by theSETcommand value.

Response fofPCCA  *TPCCAr,r,1,r wherer is commanded counts (or scaled value)
Response fotTPCCA *1TPCCAr wherer is commanded counts (or scaled value)
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TPCE Transfer Position of Captured Encoder

Type Transfer Product Rev
Syntax <I><a>TPCEc AT6n00 2.0
Units n/a OEM-AT6n00 n/a
Range n/a AT6N50 1.0
Default n/a 610n 4.0
Response TPCEA: *TPCEA+0,+0,+0,+0 615n 1.0

1TPCEA: *1TPCEA+0 620n 2.0
See Also CMDDIR, ENCPOL,INFNC, [ PCE], [ PCM, PSET, SCALE, SCLD, SFB,SSFR, 625n 1.0

TPCM, TPE 6270 1.0

The Transfer Position of Captured Encode*@E command displays the current captured encoder
position, from the time of the last trigger interrupt. After displaying the captured encoder position, the
respective position capture status bit (reported witlr#8or SS commands) is cleared, but the position
information remains in the register until it is overwritten by a subsequent position capture from the trigger
input.

The encoder position can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined tgger interruptinputs with theNFNCi-H command, where is the
programmable input bit number representing trigger inputs A, B, C or D, respectively (note that the input
bit numbers vary by product — refer to page 6 to verify).

Steppers: Once defined, an active trigger input signal from any defined trigger will latch the current
encoder positions from all axes and store them in their respective captured encoder arrays.
Although the latching may be delayed up touSGrom the time the trigger becomes active, all
encoder positions are captured within a few microseconds of each other.

If the encoder step modeENC) and scaling§CALE are enabled, the value returned is scaled
by the distance scaling fact@qLD. If the encoder step mode or scaling are not enabled, the
value returned is actual encoder counts.

Servos:  An active trigger input signal from any defined trigger will capture the current encoder positions
from all axes. If encoder feedback is selected with theskRBtommand, the captured position
is interpolated from the last sampled encoder position and velocity, and the time elapsed since
the last sample. The position sample rate is determined I9s#RandINDAX commands
(system update rateThe accuracy of the position capturei®us x velocity. If encoder
feedback is not selected with tBEB command, the last sampled position is simply stored as
the captured position, and the accuracy is one system update period (determinegSiFRthe
andINDAX commands).

Regardless of th8FB selection, one encoder position is latched in hardware withencoder
count (at max. encoder frequency) when its dedicated trigger input is activated (see table

below).
Encoder AT6250 AT6450 615n* 625n 6270 OEM625n
ENCODER 1 TRG-A TRG-A TRG-A TRG-A TRG-A TRG-A
ENCODER 2 TRG-B TRG-B TRG-B TRG-B n/a TRG-B
ENCODER 3 TRG-C TRG-C n/a TRG-C n/a n/a
ENCODER 4 n/a TRG-D n/a n/a n/a n/a

*615n: TRG-A captures the internal resolver and TRG-B captures the external encoder.

If scaling is enabled3CALEJ), the value returned is scaled by the distance scaling f&ar,
If scaling is not enabled, the value returned is actual encoder counts. AT6250 and 625n:
ENCODER 3 is never scaled.

NOTE: If you issue @SET (establish absolute position) command, any previously captured encoder
positions will be offset by theSETcommand value.

Response fofPCEA  *TPCEAr,I,I,r wherer is the encoder count (or scaled value)
Response fotTPCEA *1TPCEAr wherer is the encoder count (or scaled value)
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TPCL Transfer Position of Captured LDT

Type Transfer Product Rev
Syntax <I><a>TPCLc AT6n00 n/a
Units c =letter of trigger input AT6Nn50 n/a
Range n/a 610n n/a
Default n/a 615n n/a
Response TPCLA: *TPCLA+0,+0 620n n/a

1TPCLA: *1TPCLA+0 625n n/a
See Also CMDDIR, INFNC, [ LDT], LDTPOL,[ PCL], PSET, SCALE, SCLD, SFB, 6270 1.0

[ SS], SSFR, TFB, TLDT, TSS

The Transfer Position of Captured LDTPCL) command displays the current captured LDT position. After
displaying the captured LDT position, the respective position capture status bit (reported Wéh theS
commands) is cleared, but the position information remains in the register until it is overwritten by a
subsequent position capture from the trigger input.

If scaling is enabledSCALEY), the position reported is scaled by the distance scaling f&gar), If
scaling is not enableCALE®, the position reported will be actual LDT counts.

The LDT position can be captured only by a trigger input signal (trigger A or B). The appropriate trigger
inputs must be defined &ggger interruptinputs with thadNFNCi-H command, where can be2s or 26,
representing trigger inputs A or B, respectively. Once defined, an active signal on the specified trigger input
will interpolate the current LDT position from both axes.

POSITION CAPTURE ACCURACY

If LDT feedback is selected with the SFB command, the captured LDT value is
interpolated from the last sampled LDT position and velocity, and the time elapsed since
the last sample. The position sample rate is determined by the SSFRand INDAX
commands (system update rate). The accuracy of the position capture is £50us x
velocity.

If LDT feedback is NOT selected with the SFB command, the last sampled LDT position
is simply stored as the captured LDT position. The accuracy is one system update
period (determined by SSFRand INDAX).

If you issue @SET (establish absolute position) command, any previously captured LDT position values
will be offset by theeSETcommand value.

Response fofPCLA  *TPCLAr,r wherer is LDT counts (or scaled value)
Response fotTPCLA *1TPCLAr wherer is LDT counts (or scaled value)
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TPCM Transfer Position of Captured Motor

Type Transfer Product Rev
Syntax <I><a>TPCMc AT6n00 2.0
Units n/a AT6Nn50 n/a
Range n/a 610n 4.0
Default n/a 615n n/a
Response TPCMA: *TPCMA+0,+0,+0,+0 620n 2.0

1TPCMA: *1TPCMA+0 625n nla
See Also INFNC, [ PCE], [ PCM, PSET, SCALE, SCLD, [ SS], TPCE, TPE, TSS 6270 n/a

The Transfer Position of Captured MotdPCM command returns the current captured motor position,
from the time of the last trigger interrupt. After displaying the captured motor position, the respective
position capture status bit (reported with TI8S or SS commands) is cleared, but the position information
remains in the register until it is overwritten by a subsequent position capture from the trigger input.

The motor position can be captured only by a trigger input signal (trigger A, B, C or D). The appropriate
trigger inputs must be defined gyger interruptinputs with theNFNCi-H command, where is the
programmable input bit number representing trigger inputs A, B, C or D, respectively (note that the input bit
numbers vary by product — refer to page 6 to verify). Once defined, an active trigger input signal from any
defined trigger will latch the current motor positions from all axes and store them in their respective captured
motor arrays. Although the latching may be delayed slightly from the time the trigger becomes active (up to
50 us), all motor (and encoder) positions are captured within a few microseconds of each other.

NOTE: If you issue ®#SET (establish absolute position) command, any previously captured motor positions
will be offset by the value specified in tRSETcommand.

If scaling 6CALE is enabled, the value returned is scaled by the distance scaling $itoy. (

Response fofPCMA  *TPCMAXr,1,1,r wherer is the motor count

Response fotTPCMA *1TPCMAr wherer is the motor count

TPE Transfer Position of Encoder

Type Transfer Product Rev

Syntax <I><a>TPE AT6n00 1.0

Units n/a OEM-AT6n00  n/a

Range n/a AT6N50 1.0

Default n/a 610n 4.0

Response TPE: *TPE+0,+0,+0,+0 615n 1.0
1TPE: *1TPE+O 620N 1.0

See Also CMDDIR,CNTE, ENCPOL,[ FB], [ PE], PSET, SCALE, 625n 1.0
SCLD, SFB, SSFR, TCNT, TFB 6270 1.0

The Transfer Position of EncoddmE) command returns the current encoder position.

Steppers: The value reported is scaled by the distance scaling f&zar), if encoder step mod&KC?)
and scaling$CALE are enabled. If scaling or encoder step mode are not enabled, the value
returned is encoder counts. If the encoder channel has been defined as a coun@yigput (
then theTPE command will report a reading of zero for that specific encoder channel.

Servos:  If scaling is enabledSCALEJ), the value returned is scaled by the distance scaling f&gab),
If scaling is disabledSCALE®, the reported value is the actual position read by the encoder,
measured in encoder steps. AT6250 and 628Q0DER 3 is never scaled. 615n: THeE response
regards the internal resolver as axis 1 position, and the external encoder as axis 2 position.

If you issue @SETcommand, the encoder position value will be offset byPBET command value.

Response fofPE *TPET®,I,I,r wherer is the encoder counts (or the scaled value)
Response fotTPE: *1TPEr wherer is the encoder counts (or the scaled value)

302 6000 Series Software Reference



TPER Transfer Position Error

Type Transfers Product Rev
Syntax <I><a>TPER AT6n00 1.0
Units Reported value represents distance units (scalable) OEM-AT6n00 n/a
Range Range of the reported value is +2,147,483,648 AT6n50 1.0
Default n/a 610n 4.0
Response TPER: *TPER+0,+0,+0,+0 615n 1.0

1TPER:  *1TPER+0 620n 1.0
See Also ANIPOL, CMDDIR, DRES, ENCPOL,ERES, [ FB], LDTPOL,[ PC], [ PE], 625n 1.0

[ PER], SFB, SMPER,TANI, TAS, TFB, TLDT, TPE, TPC 6270 10

The Transfer Position ErroTPER command allows you to display the current position error of each axis.
The error is displayed in feedback device counts and is scaled by the distance scalingfabtoif (
scaling is enabled with trf&CALE1command.

Steppers: This command returns the current position error, and can benkedhen the encoder mode
(ENCY)) is enabled.

Servos:  The position error is the difference between the commanded position and the actual position
read by the feedback devicBEPER= TPC- TFB). This error is calculated every sample period
and can be displayed at any time using this command.

Response fofPER *TPERI,I,I,r wherer is the error in feedback device counts (or scaled value)
Response fotTPER  *1TPERr wherer is the error in feedback device counts (or scaled value)
Example:
TPC ; Display the current commanded position for each axis:

; *TPC4000,4000,4000,4000 (setpoints displayed in steps)
TFB ; Display the current actual position for each axis:

; *TFB4004,4005,4004,4003 (actual positions displayed in steps)
TPER ; Display current position error of each axis:

; *TPER-4,-5,-4,-3 (error displayed in steps)

TPM Transfer Position of Motor
Type Transfer Product Rev
Syr_1tax <I><a>TPM AT6Nn00 1.0
Units n/a AT6n50 n/a
Range n/a 610n 4.0
Default n/a 615n n/a
Response TPM: *TPM+0,+0,+0,+0 620n 1.0
1TPM: *1TPM+0 625n n/a
See Also [ PM], PSET, SCALE, SCLD 6270 n/a

The Transfer Position of MotoPM command returns the current absolute motor position for all axes.
The value returned is scaled by the distance scaling f&mar), if scaling GCALE is enabled. If scaling
is not enabled, the value returned is motor steps. If in encoder Eodd,(thenTPMwill report back a
position of zero for the axes that are in encoder myale §o not lose the absolute reference

If you issue @SETcommand, the motor position value will be offset byRBET command value.

Response fofrPM *TPMr,r,1,r wherer is the distance value
Response forTPM *1TPMr wherer is the distance value
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TPMAS Transfer Current Master Cycle Position

Type Following and Transfer Product Rev
Syntax <I><a>TPMAS AT6Nn00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response TPMAS *TPMASO0,0,0,0 620n 3.0

1TPMAS  *1TPMASO 625n 3.0
See Also ENC, FMCLEN,FMCNEWFMCP, FOLMAS,FOLMD,[ FS], [ NMCY, [ PMAS, 6270 3.0

SCALE, SCLMAS, TFS

The TPMAScommand transfers the current position of the master within its current mastei bgcle.
master must be assigned firstHOLMAScommand) before this command will be useful.

TPMASIs unique among position transfers, because master cycle position rolls over to zero each time the
entire master cycle lengtRNMICLENvalue) has been traveled.

If scaling is enabled3SCALEJ), the value returned is scaled by the master scaling f&TaMA$. If scaling
is disabled $CALE®, the value returned is in motor steps is in counts.

For a complete discussion of master cycles, please refer to the Following chapt@&0ottiseries
Programmer's Guide.

TPROG Transfer Program

Type Transfer Product Rev
Syntax <I>TPROG<t> AT6N00 1.0
Units t =text (name of program) AT6n50 1.0
Range Text nameof 6 characters or less 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also DEF, TDIR, TMEM 625n 1.0

6270 1.0

The Transfer ProgranTPROG command uploads the program specified. If there is no such program, then
the error messag&\NVALID DATAwill be generated. To see which programs have been created, use the
TDIR command.

TPSHF Transfer Net Position Shift

Type Following and Transfer Product Rev
Syntax <I><a>TPSHF AT6n00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response TPSHF *TPSHFO 620n 3.0
See Also ENC, FMCNEWFMCP, FOLEN, FSHFC, FSHFD, [ PSHF], SCALE, SCLD 625n 3.0

6270 3.0

TheTPSHFcommand transfers the net (absolute) slave axis position shift that has occurred since that last
FOLEN1command. The position returned will be the sum of all shifts performed on that axis, or axes,
including decelerations due to limits, Kill, or stop. The shift value is set to zero each timé&aun
command or #&OLMASTommand (with a value other than zero) is issued.

Steppers: If scaling in enabledSCALEJ), the value returned is scaled by the distance scaling factor
(SCLD. If scaling is not enabled, the value returned is in motor steps if in motor step mode
(ENC@ or in encoder steps if in encoder step maie().

Servos:  If scaling in enabledSCALEY), the value returned is scaled by the distance scaling factor
(SCLD. If scaling is not enabled, the value returned is commanded counts.
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TPSLV Transfer Current Commanded Position of Slave

Type Following and Transfer Product Rev
Syntax <I><a>TPSLV AT6Nn00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response TPSLV *TPSLVO 620n 3.0
See Also ENC, FMCNEWFMCP, [ PSLV], SCALE, SCLD gg?g 2-8

TheTPSLV command transfers the current commanded position of the slav&laisaster must be
assigned first FOLMAScommand) before this command will be useful.

Steppers: If scaling in enabledSCALEJ), the value returned is scaled by the distance scaling factor
(SCLD. If scaling is not enabled, the value returned is in motor steps.

Servos:  If scaling is enabledSCALEJ), the value returned is scaled by the distance scaling factor
(SCLD. If scaling is not enabled, the value returned is commanded counts.

TRACE Program Trace Mode Enable

Type Program Debug Tool Product Rev
Syntax <I>TRACE<b> AT6N00 1.0
Units n/a AT6n50 1.0
Range b = 0 (disable), 1 (enable) or X(don't care) 610n 4.0
Default 0 615n 1.0
Response TRACE: *TRACEO 620n 1.0
See Also [.1 [#], PORT,[SS], STEP, TRANS, TSS 625n 1.0

6270 1.0

The Program Trace Mode EnablRACH command enables program trace mode. When in program trace
mode, all commands executed are placed in the bus-based product’s output data buffer, or transferred out
the RS-232 port for stand-alone products, along with the program from which the command came.

Example:

DEFpick ; Begin definition of program named pick

G0O1100 : Initiate motion on axes 1 and 2

IF(VAR1=5) ; If variable 1 = 5 then do commands between IF and NIF
GOTOpickl ; Goto label pickl
ELSE ; Else part of IF command
GOTOpick2 ; Goto label pick2

NIF : End IF command

$pickl ; Label declaration for pickl

GO00011 ; Initiate motion on axes 3 and 4

BREAK ; Break out of current subroutine or program

$pick2 ; Label declaration for pick2

GO0O1001 ; Initiate motion on axes 1 and 4

END ; End program definition

TRACE1 ; Enable trace mode.

VAR1=5 ; Set variable 1to 5

@LHO : Disable all limits

EOT13,10,0 ; Set End-of-Transmission characters to a carriage return

;and a line feed
RUNpick ; Initiate program pick

After executingRUNpick , the following information will be placed in the output buffer, due to the trace
mode being enabled. (Assume variable 1 = 5)

*PROGRAM=PICKCOMMAND=G01100
*PROGRAM=PICKCOMMAND=IF(VAR1=5.0)
*PROGRAM=PICKCOMMAND=GOPCCK1
*PROGRAM=PICICOMMAND=$PICK1
*PROGRAM=PICKCOMMAND=GO0011
*PROGRAM=PICICOMMAND=BREAK
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TRANS Translation Mode Enable

Type Program Debug Tool Product Rev
Syntax <I>TRANS<b> AT6n00 1.0
Units n/a AT6Nn50 1.0
Range b = 0 (disable), 1 (enable) or X(don't care) 610n 4.0
Default 0 615n 1.0
Response TRANS: *TRANSO 620n 1.0
SeeAlso  [#], [ SS], STEP, TSS 625n 1.0

6270 1.0

The Translation Mode EnabléRANS command enables the program translation mode, in which all
commands processed by the 6000 Series product are echoed back in their binary format (hex representation
of the binary equivalent), and are not executed. The first byte (first two characters) of the response
represents the command's memory requirement. The remaining bytes represent the actual command.

Example:

TRANS1 ; Enable translation mode

A10,20,1,1 ; Translate acceleration command A10,20,1,1. Response displayed
;is: 1301 00 00 01 86 A0 00 03 OD 40 00 00 27 10 00 00 27 10.
; Note that 13 hex represents a command memory requirement of 19
; bytes.

G01100 ; Translate initiate motion command GO1100. Response displayed

;is: 07 07 03 01 01 00 00. Note that 07 hex represents a
; command memory requirement of 7 bytes.
GO00011 ; Translate initiate motion command GO0011. Response displayed
;is: 07 07 03 00 00 01 01. Note that 07 hex represents a
; command memory requirement of 7 bytes.

TREV Transfer Revision Level

Type Transfer Product Rev
Syntax <I>TREV AT6n00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TREV: *TREV92-012163-01-1.0 (response varies by product) 620n 1.0
See Also None 625n 1.0

6270 1.0

The Transfer Revision LevelREV) command provides the current revision of the operating system
software. It also reports any options, such as contouring, that have been installed. Options can be ordered
through your local ATC or distributor.
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TRGFN Trigger Functions

Type Inputs; Following; Motion Product Rev
Syntax <I><@><a>TRGFNchbbbbbbb bbbbbbbb bbbbbbbb bbbbbbbb AT6n00 3.0
Units c =trigger input letter; b = enable bit (see function list below) AT6N50 3.0
Range ¢ =A- D; b =0 (disable), 1 (enable), or X(don't change) 610n 4.0
Default c=A; b=0 615n 3.0
Response TRGFN *TRGFNA00000000_00000000_00000000_00000000 620n 3.0

1TRGFN *1TRGFNAOO000000 625n 3.0
See Also [ AS], ERROR,ERRORPFMCNEWGOWHENINDEB, INFNC, [ SS], TAS, TSS 6270 3.0

Use theTRGFNcommand to assign certain command functions to the trigger inRas\ (throughTRG-D).
Note that the number of trigger inputs available varies by product.

NOTE |

The trigger input used in this command must first be defined as a Trigger Interrupt input
with the INFNCi-H command.

In theTRGFNcommand syntax, each field of 8 enabl o AXis 1 Axis 2 AXS3

bits is for one axis. The:” in the first data field is for PTRGFNC bbbbbbbb bbhbbbhb bbbbbbbb .
specifying the trigger inputrQG-A throughTRG-D). { L eserved

There are two possible functions, corresponding to the FMCNEWunction (see description below)
first 2 enable bits in the syntax (the other 6 enable bits GOWHERunction (see description below)
per axis are reserved): Trigger Letter (“A" for TRG-A, ‘B’ for TRG-B, etc.)

TRGFNclxxxxxxx = GOWHEfunction: Suspends execution of the next move until the specified trigger
input () goes active. If you need execution to be triggered by other factors (e.g.,
master position, encoder position, etc.) usedbgVHESommand. Refer to the
GOWHERommand description for additional detalls.andTAS bit #26 is set when
there is a pendingOWHEBONdition initiated by ZRGFNc1xxxxxxx command; this
bit is cleared when the trigger is activated or when a stop or kill command is issued.

TRGFNCX1XXXXXX FMCNEMunction: Allows a new master cycle to begin when the specified trigger

input (c) goes active. Refer to tifCNEWommand description of additional details.

These trigger functions are cleared once the function is complete. To use the trigger to pedaktiEN
function again, th#RGFNcommand must be given again.

TRGFNin Compiled Motion: When used in a compiled programR@FNclxxxxxxx (GOWHEfuNnction)
command will pause the profile in progress (motion continues at constant velocity) until the trigger is
activated to execute the next move profile. When used in a compiled profil&g@récommand
consumes one segment of compiled memory. When used in a compiled Following profifeGEne
command is ignored on the reverse Following profile (i.e., when the master is moving in the opposite
direction of that specified in tHteOLMAScommand).

Example: (refer also to the FOLENexamples)

TRGFNBx1xxxxxx 1 ; When trigger B (TRG-B) goes active, axis 1 will begin a
; new master cycle and axis 2 will execute the move
; commanded with the GO command.

G001 : The move on axis 2 is commanded, but will not execute until
: TRG-B becomes active.
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TSEG Transfer Number of Free Segment Buffers

Type Compiled Motion; Transfer Product Rev
Syntax <I>TSEG AT6n00 4.1
Units n/a AT6n50 41
Range n/a 610n 4.0
Default n/a 615n 4.1
Response TSEG: *TSEG258 620n 4.1
See Also MEMORY, TDIR, TMEM, [SEG], [SS], TSS, TSSF gg?g 2-1

The Transfer Number of Free Segment Buffé&H@ command returns the number of free segment
buffers in compiled memory.

System status bit (S@SSF, TSS, andSS) 29 to set when the compiled memory is 75% full, and bit 30 is set
if the compiled memory is 100% full.

TSGSET Transfer Servo Gain Set

Type Transfer Product Rev
Syntax <I>TSGSETi AT6Nn00 n/a
Units i =gain set identification number (see SGSETcommand) AT6n50 1.0
Range 1-5 610n n/a
Default n/a 615n 10
Response (see examples below) 620n n/a
See Also SFB, SGAF, SGAFN, SGENB,SGI, SGILIM, SGIN, SGP, SGPN, SGSET, SGV, 625n 1.0

SGVF, SGVFN, SGVN, SOFFS, SOFFSN, SSWG,TGAIN 6270 1.0

This command allows you to display any of the 5 gain sets that you saved v@thsEg&command. Up to
5 gain sets can be saved.

| NOTE

The tuning gains in a given gain set are specific to the feedback source that was in use
(selected with the last SFB command) at the time the gains were established with the
respective gain commands (SGI, SGP etc.).

Example:
SGP5,5,10,10 ; Set the gain for the proportional gain
SGI.1,.1,0,0 ; Set the gain for the integral gain
SGV50,60,0,0 ; Set the gain for the velocity gain
SGVF5,6,10,11 ; Set the gain for the velocity feedforward gain
SGAF0,0,0,0 ; Set the gain for the acceleration feedforward gain
SGSET3 ; Assign the SGP, SGI, SGV, SGVF, & SGAF gains to servo gain set 3
SGP75,75,40,40 ; Set the gain for the proportional gain
SGI5,5,5,7 ; Set the gain for the integral gain
SGV1,.45,2,2 ; Set the gain for the velocity gain
SGVF0,8,0,9 ; Set the gain for the velocity feedforward gain
SGAF18,20,22,24 ; Set the gain for the acceleration feedforward gain
SGSET1 ; Assign the SGP, SGI, SGV, SGVF, & SGAF gains to servo gain set 1
SGENB1,3,3,1 ; Enable gain set 1 on axis 1 & 4 and enables gain set 3 on

;axis2& 3
TSGSET1 ; Display gain set 1. Response should be:

; *SGP75,75,40,40

; *SGI5,5,5,7

; *SGV1,.45,2,2

; *SGVF0,8,0,9

; *SGAF18,20,22,24
TSGSET3 ; Display gain set 3. Response should be:

*SGP5,5,10,10
*SGI.1,.1,0,0

*SGV50,60,0,0
*SGVF5,6,10,11
*SGAF0,0,0,0
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TSS Transfer System Status

Type Transfer Product Rev
Syntax <I>TSS<.i> AT6n00 2.0
Units i =system status bit number AT6N50 1.0
Range 1-32 610n 4.0
Default n/a 615n 1.0
Response TSS: *TSS1000_1000_0000_0000_0000_0000_0000_0000 620n 2.0

TSS.1: *1 (status of status bit #l—system is ready) 625n 1.0
See Also PORT, [ SS ], TAS, TCMDER, TRGFN, TSSF, TSTAT 6270 1.0

The Transfer System Statugs§) command provides information on the 32 system status bits.

Response fofSS (b can equat 1, X, orx):  *TSSbbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb

Bit #1 Bit #32

A

FULL-TEXT STATUS REPORT AVAILABLE

The TSS status command reports a binary bit report. If you would like to see a more
descriptive text-based report, use the TSSFcommand description.

BIT (Left to Right) Function (1 =yes, @=no) BIT (Left to Right) Function (1 =yes, @=no)

1 System Ready 17 Loading Thumbwheel Data ([TW] )

2 Reserved 18 External Program Select Mode (INSELP)

3 Executing a Program 19 Dwell in Progress (T command)

4 Immediate Command (set if last 20 Waiting for RP240 Data—[DREAD] or
command was immediate) [DREADF] (stand-alone products)

5 In ASCII Mode 21 RP240 Connected (stand-alone products)

— current PORTsetting only

6 In Echo Mode (stand-alone 22 Non-volatile Memory Error (stand-alone
products) — current PORTsetting products)
only

7 Defining a Program 23 Servo data gathering transmission in

progress (servo products)

8 In Trace Mode 24 Reserved

9 In Step Mode 25* Position captured with TRG-A

10 In Translation Mode (must use fast 26 * Position captured with TRG-B
status area to see—bus-based)

11 Command Error Occurred (bit is 27 * Position captured with TRG-C
cleared when TCMDERS issued)

12 Break Point Active (BP) 28 * Position captured with TRG-D

13 Pause Active 29 Compiled memory is 75% full

14 Wait Active (WAIT) 30 Compiled memory is 100% full

15 Monitoring On Condition (ONCOND 31 ** Compile operation failed (PCOMP **

16 Waiting for Data (READ 32 Reserved

* Bits 25 through 28 are cleared when the respective captured position is read with the [CA] , [PCA] , [PCC] , [PCE] ,
[PCL] , [PCM], TCA TPCA TPCG TPCE TPCL, or TPCMcommands, but the position information is still available from the
respective register until it is overwritten by a subsequent position capture.

** Bjt #31: failed PCOMRompile is cleared on power up, RESET or after successful compile. Possible causes include:

e Errors in profile design (e.g., change direction while at non-zero velocity; distance & velocity equate to < 1 count
per system update; preset move profile ends in non-zero velocity)

* Profile will cause a Following error (see TFSF, TFS, or FS command descriptions)

e Out of memory (see TSShit #30)

e Axis already in motion at the time of the PCOMRommand

e Loop programming errors (e.g., no matching PLOOPor PLN; more than 4 embedded PLOORPENDIoops)
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TSSF Transfer System Status (full-text report)

Type Transfer Product Rev
Syntax <I>TSSF AT6n00 2.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TSSF: (see example below) 620n 2.0
See Also PORT, [ SS], TAS, TCMDER, TRGFN, TSS, TSTAT gggg 1-8

TheTSSFcommand returns a text-based status report of all axes. This is an alternative to the binama®port (

Example response (for 610n):

*TSSF

*System Ready YES Thumbwhl Data Load NO
*Reserved NO  Ext Prog Sel Mode NO
*Program Executing NO  Time Command NO
*Immediate Comm Last NO  Waiting RP240 Data NO
*

*Ascii Mode YES RP240 Connected NO
*Echo Mode YES Memory Error NO
*Defining a Program NO  Servo Data Transfer NO
*Trace Mode NO  Reserved NO

*

*Step Mode NO  Pos captured TRG-A NO

*FS Translate Mode NO  Pos captured TRG-B NO
*Command Error YES Pos captured TRG-C NO
*Break Point Active NO  Pos captured TRG-D NO
*

*Pause Active NO  Comp Mem Near Full NO
*Wait Active NO  Compiled Mem Full NO
*Checking On Conds NO  Compile Failed NO

*Waiting for Data NO  Reserved NO

TSTAT Transfer Statistics
Type Transfer Product Rev
Syntax <I>TSTAT AT6n00 1.0
Units n/a AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TSTAT: (See below) 620n 1.0
See Also TANV, TAS, TCNT, TDIR, TEX, TFB, TIN, TINT, TLABEL, TLIM, TMEM, 625n 1.0

TOUT, TPC, TPCE, TPE, TPM, TPROG,TREV, TSS, TTIM, TUS, TVEL 6270 1.0

The following is an example (for the AT6400) of information provided by the Transfer StattSIiEsT]
commandOTE: The response for each 6000 Series product will vary slightly.):

*AT6470 Revision 92-012163-01-1.0

*Auxiliary Board Type 1 Participating Axes 4

*Current Motor Position +0,+0,+0,+0

*Hard Limits Enabled 3,3,3,3 Soft Limits Enabled 0,0,0,0

*0 Programs Defined; Scale Enabled 0; Inputs Enable 0; Outputs Enable 0
*Drive Resolution 25000,25000,25000,25000

*Encoder Resolution 4000,4000,4000,4000

*Acceleration Scaler SCLA25000,25000,25000,25000

*Distance Scaler SCLD1,1,1,1

*Velocity Scaler SCLV25000,25000,25000,25000

*Acceleration A10.0000,10.0000,10.0000,10.0000

*Deceleration AD10.0000,10.0000,10.0000,10.0000

*Distance D+25000,+25000,+25000,+25000

*Velocity V1.0000,1.0000,1.0000,1.0000

*Input Configuration AAAA_BBBB_CCCC_AAAA_BBBB_CCCC_AAAA
*Input State  1111_0000_1111_0000_1111_0000_1111

*Output Configuration AAAA_BBBB_CCCC_AAAA_BBBB_CCCC
*Output State 1111_0000_1111_0000_1111_0000

*Interrupt Bits Enabled 1111_0000_1111 0000_1111 0000_1111 000
*System Status 1111 _0000_1111 0000_1111 0000_1111_0000
*Axis#1 Status 1111_0000_1111_0000_1111 0000_1111 0000
*Axis#2 Status 1111_0000_1111_0000_1111 0000_1111 0000
*Axis#3 Status 1111_0000_1111_0000_1111 0000_1111 0000
*Axis#4 Status 1111_0000_1111_0000_1111 0000_1111 0000
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TSTLT Transfer Settling Time

Type Transfer Product Rev
Syntax <I><a>TSTLT AT6N00 4.1
Units Reported value represents milliseconds AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TSTLT:  *TSTLT502,483 620n 41

1TSTLT: *1TSTLT502 625n 1.0
See Also STRGTD,STRGTE,STRGTT, STRGTV 6270 1.0

TSTLT allows you to display the actual time it took the last move to settle into the target zone (that is, within
the distance zone defined BYRGTDand less than or equal to the velocity definedBRGTY. The

reported value represents millisecoritisis command is usable whether or not the Target Zone

Settling Mode is enabled with theSTRGTECOmmand.

Stepper Products must use an encoder and be in the encoder steg)@iiéo(use this command.

*** Eor a more information on target zone operation, refer t&60®0 Series Programmer's Guide

TTIM Transfer Timer

Type Transfer Product Rev
Syntax <I>TTIM AT6n00 1.0
Units Reported value represents milliseconds AT6n50 1.0
Range Maximumcount is 999,999,999 (approx. 11 days, 13 hours) 610n 4.0
Default n/a 615n 10
Response TTIM: *TTIM64000 620n 1.0
See Also T, [ TIM], TIMINT, TIMST, TIMSTP 625n 1.0

6270 1.0

The Transfer TimerT(TIM) command returns the current value of the timer in milliseconds. The timer is
started with th&IMST command, and stopped with thevSTP command.

TUS Transfer User Status
Type Transfer Product Rev
Syntax <I>TUS<.i> AT6n00 1.0
Units i =user status bit number AT6N50 1.0
Range 1-16 610n 4.0
Default n/a 615n 1.0
Response TUS: *TUS1111 0000_1111_0000 620n 1.0
TUS.4: *1 (user status bit 4is reported) 625n 1.0
See Also INDUSE, INDUST, [ US] 6270 1.0

The Transfer User Status/{S command returns the current bit pattern for the user status word. All 16 bits
of the user status word are defined withith@UST command. Each bit can correspond to an axis status bit,
a system status bit, an input, or an interrupt bit.

Example:

INDUSE1 : Enable the use of INDUST command
INDUST1-5A : User status bit 1 defined as axis 1 status bit 5
INDUST2-3D : User status bit 2 defined as axis 4 status bit 3
INDUST3-5J ; User status bit 3 defined as input 5
INDUST4-1K ; User status bit 4 defined as interrupt status bit 1
INDUST16-2I ; User status bit 16 defined as system status bit 2
TUS ; Return the state of the user status word
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TVEL Transfer Current Commanded Velocity

Type Transfer Product Rev
Syntax <I><a>TVEL AT6N00 1.0
Units Reported value is in units/sec AT6N50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response TVEL: *TVEL23.3450,23.0000,45.7800,456.7800 620N 1.0

1TVEL: *1TVEL23.3450 625n 1.0
See Also ERES, LDTRES, SCALE, SCLV, TVELA, V, [ VEL] 6270 1.0

Steppers: The Transfer Current Velocity'YEL) command returns the current motor velocity, regardless
of the setting for the Encoder/Motor Step Mo#8IQ command. It does not return the
programmed velocityM). The value returned will be scaled by the velocity scaling factor
(SCLV), if scaling is enabledSCALEJ)). If scaling has not been enabled, the value returned will
be in revolutions/sec (actual velocity in steps/sec divided by the drive res@®&itsvalue).

The TVEL command doesot reflect the actual velocity during feedrate overrigi) (

Servos:  The value reported is the current commanded velocity as calculated by the DSP's move profile
routine; it is not necessarily the velocity programmed withvthemmand. The value reported
will be scaled by the velocity scaling fact@dL\), if scaling is enabledSCALEY). If scaling is
not enabled, the value returned will be in encoder or resolver revs/sec, LDT inches/sec, or ANI

volts/sec.

TVELA Transfer Current Actual Velocity
Type Transfer Product Rev
Syntax <I><a>TVELA AT6n00 4.1
Units Reported value is in units/sec OEM-AT6n00 n/a
Range n/a AT6N50 1.0
Default n/a 610n 4.0
Response TVELA: *TVELA+1.55,-3.25,-5.55,+2.30 615n 1.0
1TVELA: *TVELA+1.55 620n 4.1
See Also SCALE, SCLV, SFB, TVEL, V, [ VEL], [ VELA] 625n 1.0
6270 1.0

The Transfer Current Actual VelocitfYELA) command reports the current velocity as derived from the
feedback device. The sign determines the direction of motion. You can u¢Ethiecommand at all
times; therefore, even if no motion is being commanaed| A will still report a non-zero value as it
detects the servoing action.

Units of Measure:
Steppers: The velocity is always revs/sec (actual velocity in steps/sec multipliedERE$ealue).
Servos: If scaling is enable8GALEJ), the velocity value will be scaled by the velocity scaling factor
(SCLV). If scaling is not enabledCALE®, the value returned will be in encoder or resolver revs/sec,
LDT inches/sec, or ANI volts/sec.

Example:
TVELA ; Reports the current actual velocity; since no motion is
; commanded, the servoing velocities are reported.
; Example response is: *TVELA+0.0097,-0.0027,+0.0103,-0.0044
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TVMAS Transfer Current Master Velocity

Type Following and Transfer Product Rev
Syntax <I><a>TVMAS AT6N00 3.0
Units n/a AT6N50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response TVMAS *TVMASO0,0,0,0 620n 3.0

1TVMAS  *1TVMASO 625n 3.0
See Also ENC, FFILT, FOLMAS,SCALE, SCLMAS,V, [ VMAS 6270 3.0

TheTvMAScommand transfers the current velocity of the ma$ter.master must be assigned first
(FOLMAScommand) before this command will be useful.

The precision of the reportddMASvalue is dependent upon tREILT filter value (details are provided in
the “Master Position Filtering” section in the Following chapter obP@0 Series Programmer's Guide.

If scaling is enabledSCALEYJ), the value returned is scaled by the master scaling f&QkNAS If scaling is
disabled $§CALEQ, the value returned is in counts/sec.

[ TW ] Thumbwheel Assignment
Type Assignment or Comparison Product Rev
Syntax TWi (See below for examples) AT6n00 1.0
Units i =sets used by INPLC, INSTW, OUTPLCand OUTTW OEM-AT6n00 3.0
Range 1-8 AT6n50 1.0
Default n/a 610n 4.0
Response n/a 615n 1.0
See Also INPLC, INSTW, OUTPLC,OUTTW, SS], TSS 620n 1.0
625n 1.0
6270 1.0

The Thumbwheel Assignmem\yj command, executed from within another command, reads data from a
parallel device and loads it into the command fieldiWeommand is occupying. Rule of Thumb for

command value substitutions: If the command syntax shows that the command field requires a real number
(denoted byr>) or and integer value (denoted &y ), you can use thewsubstitution (e.gy2,(TW) ).

The value of th@wcommand designates which input and output set torugalues 1-4 correspond to
INSTWandOUTTWsets 1 - 4, respectivelyWvalues 5-8 correspond lPLC andOUTPLCsets 1 - 4,
respectively.

TheTwcommand can be used as a variable assigniaRiLETW2 or in another command (e.g.,
A10,(TW2),10,1 ). However, th@wcommand cannot be used in an expression su¢hrRS=1+ TW2or
IF(TW2<8) .

TwithroughTw4are designed to interface with Compumotor's TM8 Thumbwheel Module. The outputs,
specified byOUTTWstrobe data in a binary pattern and data is read one digit per aaw88woughTws

are designed to interface with PLCs or passive thumbwheel devices. The outputs, speCifieey

strobe data one at a time and data is read two digits per access.

For more information on interfacing thumbwheels, refer to your produostallation Guide

Example:

INSTW2,1-4,5 ; Set INSTW set 2 as BCD digits on inputs 1 - 4, with
; input 5 as the sign bit

OUTTW2,1-3,4,50 ; Set OUTTW set 2 as output strobes on outputs 1 - 3,
; with output 4 as the output enable bit, and strobe time
: of 50 milliseconds

A(TW2) ; Read data into axis 1 acceleration using INSTW set 2
; and OUTTW set 2 as the data configuration

Command Descriptions 313



UNTIL() Until Part of Repeat Statement

Type Program Flow Control Product Rev
Syntax <I>UNTIL(expression) AT6n00 1.0
Units n/a AT6n50 1.0
Range Upto 80 characters  (including parentheses) 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also  JUMP, REPEAT 625n 1.0

6270 1.0

The Until Part of Repeat Statemeudt\(TIL() ) command, in conjunction with tiREPEATcommand,
provide a means of conditional program flow. REPEATcommand marks the beginning of the
conditional statement. The commands betweeREREATand theUNTIL command are executed at least
once. Upon reaching théNTIL command, the expression contained withindN&IL command is
evaluated. If the expression is false, the program flow is redirected to the first command &fEBEAT
command. If the expression is true, the first command aftesNfieL command is executed.

Up to 16 levels oREPEAT... UNTIL() commands may be nested.

NOTE: Be careful about performing@ThetweerREPEATandUNTIL. Branching to a different
location within the same program will cause the mREB®EATstatement encountered to be nested
within the previouRREPEATstatement, unless &NTIL command has already been encountered.
The JUMPcommand should be used in this case.

All logical operatorsANDQ OR NOT), and all relational operators, &, >=, <, <=, <>) can be used within the
UNTIL expression. There is no limit on the number of logical operators, or on the number of relational
operators allowed within a singliNTIL expression.

The limiting factor for theJNTIL expression is the command lendgthe total character count for the

UNTIL command and expression cannot exceed 80 charactefer example, if you add all the letters in
theUNTIL command and the letters within the expression, including the parentheses and excluding the
spaces, this count must be less than or equal to 80.

All assignment operatorg(AD, ANI, ANV, AS, CNT, D, DAG DPTR ER IN, INO, LIM, MOYOUT, PC PCA
PCC PCE PCL, PCMPE, PER PM SS, TIM, US V, VEL, etc.) can be used within tkeNTIL expression.

Example:

REPEAT ; Beginning of REPEAT ... UNTIL() loop

GO01110 ; Initiate motion on axes 1, 2, and 3

IF(IN=b1XO0) ; Specify IF condition to be input 1 =1, input 3 =&

VAR1=VAR1+1 ; If condition comes true increment variable 1 by 1

ELSE ; Else part of IF condition

TPE ; If condition does not come true transfer position of
; all encoders

NIF ; End IF statement

UNTIL(VAR1=12) ; Repeat loop until variable 1 = 12

[US] User Status

Type Assignment or Comparison Product Rev
Syntax See below AT6N00 1.0
Units n/a AT6n50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also INDUSE, INDUST, TUS 625n 10

6270 1.0

The User StatusJ§ command is used to assign the user status bits to a binary variable, or to make a comparison
against a binary or hexadecimal value. To make a comparison against a binary value, the letter b (b or B) must be
placed in front of the value. The binary value itself must only contain ones, zeros, or Xs (1, &, X, X). To make a
comparison against a hexadecimal value, the letter h (h or H) must be placed in front of the value. The
hexadecimal value itself must only contain the letters A through F, or the numbers & through 9.
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Syntax: VARBn=USwheren is the binary variable number,
or [US] can be used in an expression suclF@sS=b11@1) , orIF(US=h7)

All 16 bits of the user status word are defined withifBUST command. Each bit can correspond to an
axis status bit, a system status bit, an input, or an interrupt bit.

If it is desired to assign only one bit of the user status value to a binary variable, instead of all 16, the bit
select () operator can be used. For exampleRB1=US.12 assigns user status bit 12 to binary variable 1.

Example:

VARB1=US ; User status assigned to binary variable 1
VARB2=US.12 ; User status bit 12 assigned to binary variable 2
VARB2 ; Response, if bit 12 is set to 1, will be:

7 FVARB2=XXXX XXX XXXL XXX XXX XXXX . XXXX XXXX
IF(US=b111011X11) ; If the user status contains 1's in bit locations

:1,2,3,5,6,8,and 9, and a 0 in bit location 4,

; do the IF statement

TREV ; Transfer revision level
ELSE ; Else
IF(US=h7F00) ; If the user status contains 1's in bit locations

;1,2,3,5,6,7,and 8, and O's in every other bit
; location, do the IF statement

TSTAT ; Transfer statistics

NIF ; End of second if statement

NIF ; End of first IF statement

V Velocity

Type Motion Product Rev

Syntax <I><@><a>V<r>,<r>,<r>,<r> AT6N00 1.0

Units r = units/sec AT6N150 3.1

Range Steppers:  0.00000-1600000 (max. depends on SCLV and PULSE ) 610n 4.0
Servos: 0.00000-1600000 (max. depends on SCLV) 615n 3.0

Default 1.0000 620n 1.0

Response  V:  *V1.0000,1.0000,1.0000,1.0000 625n 31

See Also GO, MC, PULSE, SCALE, SCLV, SSV, TSTAT, TVEL, TVELA, [V ],

[VEL], [VELA], VF

The Velocity ) command defines the speed at which the motor will run when gi@g@ctammand. The
motor will accelerate at a predefined acceleratiyndte, before reaching the velocity) Epecified. The
maximum velocity attainable is 1,600,000 units/sec.

The velocity remains set until you change it with a subsequent velocity command. Velocities outside the
valid range are flagged as an error, with a messByAaLID DATA-FIELD x, wherex is the field number.
When an invalid velocity is entered the previous velocity value is retained.

Steppers:The entered value is always in reference to motor steps, not encoder steps, regardI&sf the
command setting. If scaling is not enable@ALEQ, the velocity value is entered in motor
revs/sec; this value is internally multiplied by the drive resoluthid®eg value to obtain a
velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEYJ), the entered velocity value is internally multiplied by the velocity scaling fa@@ing
to convert user units/sec to motor steps/sec.

Servos: If scaling is not enabled8CALE®, the velocity value is entered in encoder or resolver revs/sec,
LDT inches/sec, or ANI volts/sec; encoder/resolver and LDT values are internally multiplied by
the encoder/resolver resolutideRES value or the LDT resolutio.DTRES value to obtain a
velocity value in steps/sec for the motion trajectory calculations. If scaling is enathkid(),
the entered velocity value is internally multiplied by the velocity scaling fa8@ir\j to convert
user units/sec to encoder, resolver, LDT, or ANI steps/sec.
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ON-THE-FLY CHANGES : While running in the continuous modeQJ), you can change velocign the
fly (while motion is in progress) in two ways. One way is to send an immediate velocity conivhiand (
followed by an immediate go command®). The other, and more common, way is to enable the
continuous command execution mod®WEXCland execute a buffered velocity commavidf¢llowed by
a buffered go commanaQ.

Example:

MAO0000 : Incremental index mode for axes 1-4
MCO0000 : Preset index mode for axes 1-4
SCALE1 ; Enable scaling

SCLA25000,25000,1,1
SCLV25000,25000,1,1

; Set the acceleration scaling factor for axes 1 and 2 to
; 25000 steps/unit/unit, axes 3 and 4 to 1 step/unit/unit
; Set the velocity scaling factor for axes 1 and 2 to

; 25000 steps/unit, axes 3 and 4 to 1 step/unit

SCLD1,1,1,1 ; Set the distance scaling factor for axes 1, 2, 3, and 4
; to 1 step/unit

A10,12,1,2 ; Set the acceleration to 10, 12, 1, and 2 units/sec/sec
;foraxes 1, 2,3 and 4

vi,1,1,2 ; Set the velocity to 1, 1, 1, and 2 units/sec for

;axes 1,2,3and 4
; Set the distance to 100000, 1000, 10, and 100 units
;foraxes 1, 2,3 and 4

D100000,1000,10,100

GO1100 ; Initiate motion on axes 1 and 2, 3 and 4 do not move

[V] Velocity (Programmed) Assignment

Type Assignment or Comparison Product Rev

Syntax See below AT6Nn00 1.0

Units n/a AT6N50 1.0

Range n/a 610n 4.0

Default n/a 615n 1.0

Response n/a 620n 1.0

See Also GO, SCALE, SCLV, SSV, V, [ VEL | 625n 1.0
6270 1.0

The velocity assignmeny( command is used to compare the programmed velocity value to another value
or variable, or to assign the current programmed velocity to a variable.

Syntax: VARn=aVwheren is the variable number, aads the axis number,
or[V] can be used in an expression suchrFr@s/<25)

When assigning the velocity value to a variable, an axis specifier must always precede the asaijnment (
command or it will default to axis 1 (e.yAR1=1\). When making a comparison to the programmed
velocity, an axis specifier must also be used (8(LY<2d) ). The ) value used in any comparison, or in
any assignment statement is the programnagdg]ue. If the actual velocity information is required, refer

to theVEL command.

Steppers:The value is always in reference to motor steps, not encoder steps, regardleg&Naof the
command setting. If scaling is not enable@ALE®, the velocity value represents motor
revs/sec; this value is internally multiplied by the drive resolufi®E§ value to obtain a
velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEY)), the velocity value is internally multiplied by the velocity scaling facs@L{) to
convert user units/sec to motor steps/sec.

Servos: If scaling is not enabledSCALE®, the velocity value is entered in encoder or resolver revs/sec,
LDT inches/sec, or ANI volts/sec; encoder/resolver and LDT values are internally multiplied by
the encoder/resolver resolutidBRES value or the LDT resolution.DTRES value to obtain a
velocity value in steps/sec for the motion trajectory calculations. If scaling is enaGksice(),

the entered velocity value is internally multiplied by the velocity scaling fagtir\j to convert

user units/sec to encoder, resolver, LDT, or ANI steps/sec.
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Example:

IF(2V<25) ; If the programmed velocity on axis 2 is less than 25
: units/sec, then do the statements between the IF and NIF
VAR1=2V*2 ; Variable 1 = programmed velocity of axis 2 times 2
V,(VAR1) ; Set the velocity on axis 2 to the value of variable 1
NIF : End the IF statement
VAR Numeric Variable Assignment
Type Variable Product Rev
Syntax <I>VAR<i><=r> AT6n00 1.1
Units i = variable number, r = number or expression AT6N50 1.0
Range i =1 -100 (AT6n00), 1-200 (AT6n00-M) 610n 4.0
or 1 - 150 (AT6Nn50, 610n, 615n, 620N, 625n, & 6270), 615n 1.0
r =+999,999,999.99999999 620N 1.2
Default n/a 625n 1.0
Response VARL1: *VAR1=+0.0 6270 1.0

See Also VARB, VARCLR, VARS, WRVAR

Numeric variables can be used to store any real number value, with a range from -999,999,999.99999999 to
+999,999,999.99999999. The information is assigned to the variable with the equal sigrLg32.3).

Stand-alone 6000 products: All variables (numevrisH, binary VARB, and string YARS) are
automatically stored in battery-backed RAM.

Variables are also used in conjunction with mathematical,¢ , *,/ , SQR7, trigonometric ATAN COS
Pl, SIN, TAN), and bitwise operato&(| , *, ~). For exampleYAR1=(3+4-7*4/4+3-2/1.5)*3

Each variable expression must be less than 80 characters in length, includiagtheart of the
expression.

Numeric data can also be read into a variable, through the useR#AlDe DAT, or TWcommands (e.g.,
VAR1=READ)L

All variables can be used within commands that require a real or integer value. For example, the
command requires real values for acceleration, therefore the comfwaRril), 15,12,(VAR2) s legal.
Indirect variable assignments are also legal; (§AR(VAR1)=5 or VAR(VAR2)=VAR(VAR4)).

Rule of Thumb for command value substitutions: If the command syntax shows that the command field
requires a real number (denoteddpy ) or and integer value (denoted &y ), you can use the¢AR
substitution.

Example:
VAR1=2*PI| ; Set Variable 1 to 2p
D(VAR2),,(VAR3) ; Set the distance value on axis 1 equal to variable 2,

; and the distance on axis 3 equal to variable 3

Indirect Variables: Numeric variables can be used indirectly. Only one level of indirection is possible
(e.g.,VAR(VAR(VARN)) is not a legal command). The example below shows how indirect variables are
used to clear 50 variables (from 1 to 50).

Example:
VAR51 =1 ; Set Variable 51 to 1
REPEAT ; Begin repeat/until loop
VAR(VAR51) =0 ; Clear variables (e.g., if VAR51 = 8,
; then VAR(VAR51)=0 is equivalent to VAR8=0)
VAR51 = VAR51 + 1 ; Increment counter

UNTIL (VAR51 =51) ; End repeat/until loop
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VARB Binary Variable Assignment

Type Variable Product Rev
Syntax <I>VARB<i><=bb...bbb> (32 bits) AT6n00 1.0
Units i =variable  number AT6N50 1.0
Range i =1-100 (AT6Nn00); 1-25 (AT6n50, 610n, 615n, 620n, 625n, & 6270) 610n 4.0

b=0,1, X, orx 615n 1.0
Default n/a 620n 1.0
Response VARBL:  *VARBI=XXXX_XXXX_XXXX_XXXX_XXXX_XXXX_XXXX_XXXX 625n 1.0
SeeAlso VAR, VARCLR, VARS, VCVT, WRVARB 6270 1.0

Binary variables can be used to store any 32-bit or less binary value. The 32-bit binary value must be in the
form of 32 ones, zeros, or Xs. The information is assigned to the binary variable with the equal sign.

Stand-alone 6000 products: All variables (numevrigH, binary VAR, and string YARS) are
automatically stored in battery-backed RAM.

Example: VARB1=b11118@3@@1111XXXX1111BBBBxxxx1111
Notice that the lettas is required. Thé signifies binary, 1's, @'s, and X's only.

Example: VARB1=h7F4356A3
Notice that the letter is required. Thé signifies hexadecimal, @-9, A-F only.

Binary variables are also used in conjunction with bitwise operapors £, and-~).
Example: VARB1=VARBJ VARB3& bl1110003011301

The expression must be less than 80 characters in length, includivB&LEbor VARB1=h part of the
expression.

All binary variables can be used to set bits for commands that require at least 4 bits of binary information.
For example, the@uTcommand requires 24 bits of binary information, therefore the command
OUT(VARB1) is legal.

Rule of Thumb for command value substitutions: If the command syntax shows that the command field
requires a binary value (denoted4i), you can use théARBsubstitution.

Example :
VARB1=b1110 & hA ; Binary variable 1 is set to binary 1110 bitwise
: "AND"ed with hexadecimal A
VARB1=IN.7 ; Binary variable 1 is set to input bit 7
OUT(VARB1) ; Assign the value of binary variable 1 to the outputs

VARCLR Variable Clear

Type Variable Product Rev
Syntax <I>VARCLR AT6n00 3.4
Units n/a AT6N50 3.4
Range n/a 610n 4.0
Default n/a 615n 3.4
Response n/a 620n 34
See Also VAR, VARB, VARS 625n 34

6270 34

VARCLRresets all numeric variablegAR), binary variablesARB, and string variable&/ARS to their
factory default values:

Numeric variables are seto®
Binary variables are set boxxx_XXxX_XXXX_XXXX_XXXX_XXXX_XXXX_XXXX
String variables are setto
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VARS String Variable Assignment

Type Variable Product Rev
Syntax <I>VARS<i><="message"> AT6n00 1.0
Units i =variable number, message =text string AT6n50 1.0
Range i = 1-100 (AT6n00); 1-25 (AT6Nn50, 610n, 615n, 620n, 625n, & 6270) 610n 4.0

Message = up to 20 characters 615n 1.0
Default n/a 620n 1.0
Response VARS1: *VARSI1="Hi John" 625n 1.0
See Also AYE EOT, [READ], VAR, VARB, VARCLR,VCVT, WRITE, WRVARS 6270 1.0

String variables can be assigned a character string up to 20 characters long. The characters within the string
can be any character except the quojethie semicolon;(), and the colon: (). The backslash characté (
immediately followed by a number is okay.

Stand-alone 6000 products: All variables (numearigH, binary VARH, and string YARS) are
automatically stored in battery-backed RAM.

To place specific control characters that are not directly available on the keyboard within a character string,
use the backslash characte), followed by the control character's ASCII decimal equivalent. Multiple
control characters can be sent.

For example, to set the string for variable #1 equall tOM<cr> use the commandARS1="HI MOM\13"
where\13 corresponds to the carriage return character.

Common characters and their ASCII equivalent value:

Character Description ASCII Decimal Value
<If> Line Feed 10
<cr> Carriage Return 13
" Quote 34
Colon 58
; Semi-colon 59
\ Backslash 92
Example :
VARS1="Enter velocity >" ; Assign a message to string variable #1
VAR2=READ1 ; Transmit string variable 1, and wait for numeric
: data entered in the format of !'<data>.
; Once numeric data is received, place itin
: numeric variable 2.
; Example of data entry is to type "I'10.0", which
; will assign numeric variable 2 the value 10.00
VCVT() Variable Type Conversion
Type Operator (Mathematical) Product Rev
Syntax See below AT6n00 21
Units n/a AT6Nn50 1.0
Range n/a 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 21
See Also VAR, VARB 625n 11
6270 1.0

Using the Variable Type ConversioviGVT) operator, you can convert numeric values to binary values, and
vice versa. The operation is a signed operation as the binary value is interpreted as a two's complement
number, with the least significant bit (LSB) on the left and the most significant bit (MSB) on the right. A
don't care(X) in a binary value will be interpreted as a ze#p (

If the mathematical statement's result is a numeric value vieémconverts binary values to numeric
values. If the statement's result is a binary value, W& converts numeric values to binary values.
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Numeric-to-Binary Conversion:

VAR1=-5

; Set numeric variable value = -5

VARB1=VCVT(VAR1) ; Convertthe numeric value to a binary value and

VARB1

VAR1=25

; store in VARBL1
; Display value of VARB1. The response should be:
; *VARB1=1101 1111 1111 1111 1111 1111 1111 1111

; Set numeric variable value = 25

VARB1=VCVT(VAR1) ; Convertthe numeric value to a binary value and

VARB1

; store in VARBL1
; Display value of VARB1. The response should be:
; *VARB1=1001_1000_0000_0000_0000_0000_0000_0000

Binary-to-Numeric Conversion:

VARB1=b0010_0110_0000_0000_0000_0000_0000_0000 ; Set binary variable = +100.0
VAR1=VCVT(VARB1) ; Convert the binary value to a numeric value

VAR1 ; *VAR1=+100.0

[ VEL ] Velocity (Commanded) Assignment

Type Assignment or Comparison Product Rev

Syntax See below AT6n00 1.0

Units n/a AT6N50 1.0

Range n/a 610n 4.0

Default n/a 615n 1.0

Response n/a 620n 1.0

See Also SCALE, SCLV, SFB, TVEL, TVELA, V, [ V], VELA 625n 1.0
6270 1.0

The VEL operator is used to compare the cureamhmandedelocity to another value or variable, or to
assign the current commanded velocity to a variable. The velocity value used in any comparison, or in any
assignment statement is the current commanded velocity value, pobginemmedrelocity () or the
actual velocity as measured from the feedback deVigee4). .

Syntax:

Steppers:

Servos:

Example:

VARn=aVELwheren is the variable number, aads the axis number, gvEL] can be used in

an expression such B%2VEL>4) . When assigning the current velocity value to a variable, an
axis specifier must always precede the assignnv&t) command (e.gVAR1=1VEL. When

making a comparison to the current velocity, an axis specifier must also be used, or else it will
default to axis 1 (e.gIF(1VEL<2@) ).

The value is always in reference to motor steps, not encoder steps, regardle&Naf the
command setting. If scaling is not enable@ALE®, the velocity value represents motor
revs/sec; this value is internally multiplied by the drive resolufi®E§ value to obtain a
velocity value in motor steps/sec for the motor trajectory calculations. If scaling is enabled
(SCALEY)), the velocity value is internally multiplied by the velocity scaling facs@L{) to
convert user units/sec to motor steps/sec.

The velocity value is the current command velocity as calculated by the DSP’s move
profile routine; it is not the programmed velocity (V).

If scaling is not enabledSCALE®, the velocity value represents encoder revs/sec, LDT
inches/sec, or ANI volts/sec; encoder and LDT values are internally multiplied by the encoder
resolution ERES value or the LDT resolution.DTRES value to obtain a velocity value in
steps/sec for the motion trajectory calculations. If scaling is enabt&%lE1), the velocity

value is internally multiplied by the velocity scaling facteC(V).

IF(2VEL<25) ; If the current velocity on axis 2 is less than 25 units/sec,

: then do the statements between the IF and NIF

VAR1=2V*2 ; Variable 1 = programmed velocity of axis 2 times 2

NIF

: End the IF statement
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[VELA] Velocity (Actual) Assignment

Type Assignment or Comparison Product Rev
Syntax See below AT6n00 4.1
Units n/a OEM-AT6n00 n/a
Range n/a AT6Nn50 4.1
Default n/a 610n 4.0
Response n/a 615n 4.1
See Also ERES, SCLV, TVEL, TVELA, [V], V, [VEL] 620n 4.1

625n 4.1

6270 4.1

TheVELA operator is used to compare the curearitial velocity (as derived from the feedback device) to
another value or variable, or to assign the current velocity to a variable. If the programmed velocity
information is required, refer to tii¢] operator; if the current commanded velocity information is
required, refer to theyEL] operator.

The sign determines the direction of motion. You can us€ghe operator at all times; therefore, even if
no motion is being commandetlyELA will still report a non-zero value as it detects the servoing action.

Syntax:  VARn=aVELAwheren is the variable number, aads the axis number, §¢vELA] can be used
in an expression such BE§2VELA>4) . When assigning the current velocity value to a
variable, an axis specifier must always precede the assignvim) command (e.g.,
VAR1=1VELA. When making a comparison to the current velocity, an axis specifier must also
be used, or else it will default to axis 1 (elg(1VELA<2@) ).

Units of Measure:
Steppers: The velocity is always revs/sec (actual velocity in steps/sec multipliecBRE®walue).
The VELA command does not reflect the actual velocity during feedrate ovefrjle (

Servos: If scaling is enable8GALEJ), the velocity value will be scaled by the velocity scaling factor
(SCLV). If scaling is not enabledCALE®, the value returned will be in encoder or resolver revs/sec,
LDT inches/sec, or ANI volts/sec.

Example:
IF(2VELA<25) ; If the current velocity on axis 2 is less than 25 units/sec,
; then do the statements between IF and NIF

VAR1=2V*2 ; Variable 1 = programmed velocity of axis 2 times 2
NIF ; End the IF statement
VF Final Velocity
Type Compiled Motion Product Rev
Syntax <I><@>VF<r>,<r>,<r>,<r> AT6n00 4.1
Units n/a AT6N50 4.1
Range 0 (non-zero values result in error message) 610n 4.0
Default 0 615n 4.1
Response n/a 620n 4.1
See Also FOLRN, FOLRD, FOLMAS, FOLMD, GOBUF, SCLD, FOLEN, V 625n 4.1

6270 n/a

The Final Velocity YF) command designates that the motor will move the load the programmed distance in
a preseGOBURsegment, completing the move at a final speed of 2éf@pplies only to the next
(subsequentOBUFwhich marks an intermediate “end of move” within a profi.is used only in

conjunction with thesOBUFcommand. Normal preseéOmoves always finish with zero velocity.

TheVF command remains in effect for the affected axis ur@iO8UHs executed on that axis, or until you
issue eRESETcommand.

VF will override the Start/Stop Velocitys6\) for a segment which hag defined.

Any non-zero value that is entered ¥ will result in an immediate error message.
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[ VMAS ] Current Master Velocity

Type Following and Assignment or Comparison Product Rev
Syntax See below AT6n00 3.0
Units n/a AT6n50 3.0
Range n/a 610n 4.0
Default n/a 615n 3.0
Response n/a 620n 3.0
See Also ENC, FFILT, FMCNEWFMCP, FOLMAS,FOLMD, SCALE, SCLMAS, TVMAS gg?g 38

The Master Velocity\MAS command is used to assign the master velocity value to a variable, or to make a
comparison against another vallibe master must be assigned firstHOLMAScommand) before this
command will be useful.

Syntax:  VARn=aVMASwheren is the variable number and a is the axis numberMz#Scan be used in
an expression such E§2VMAS>1d) . TheVMAScommand must be used with an axis specifier,
or it will default to axis 1 (e.gVAR1=1VMASIF(2VMAS>5) , etc.).

The precision of th#MASvalue is dependent upon tREILT filter value.

If scaling is enabledSCALEY), the velocity value is scaled by the master scaling fagtirNIA$. If scaling
is disabled $CALE®, the velocity value is in counts/sec.

Example:
IF(2VMAS>4.3) ; If the master of axis 2 is traveling at more than
; 4.3 user units/sec then do the IF statement
OUT.12=b1 ; Set output #12to 1

NIF ; End of IF statement
VAR14=3VMAS ; Set VAR14 to axis 3's master velocity
WAIT() Wait for a Specific Condition
Type Program Flow Control Product Rev
Syntax <I>WAIT(expression) AT6n00 1.0
Units n/a AT6N50 1.0
Range Upto 80 characters  (including parentheses) 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also FMCLEN,FMCNEWFMCP, GOWHENF, NWHILE, REPEAT,[ SS], T, TSS, 625n 1.0

UNTIL, WHILE 6270 1.0

The Wait for a Specific ConditiotWAIT) command is used to wait for a specific expression to evaluate
true. No commands, except for immediate commands, aftgvAaiecommand will be processed until the
expression contained within the parentheses ol command evaluates true. TROMEX€ommand
has no effect on th&AIT command.

All logical operatorsANDQ OR NOT), and all relational operators, &, >=, <, <=, <>) can be used within the
WAIT() expression. There is no limit on the number of logical operators, or on the number of relational
operators allowed within a singlgAIT() expression.

The limiting factor for thewvAIT() expression is the command length. The total character count for the

WAIT() command and expression cannot exceed 80 characters. For example, if you add all the letters in the
WAIT command and the letters within t)e expression, including the parenthesis and excluding the spaces,
this count must be less than or equal to 80.

All assignment operatorg(AD, ANV, AS, CNT, D, ER IN, INO, LIM, MOYOUT, PC, PCE PCMPE, PER PM
SS, TIM, US V, VEL, etc.) can be used within teAIT() expression.
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Example:

MC1 : Mode continuous

COMEXC1 : Enable continuous command mode

GO1 : Initiate motion on axis 1

WAIT(IN=b1) ; Wait for input 1 to be active

S1 ; Stop motion on axis 1

WAIT(MOV=b0) ; Wait for motion complete on axis 1

COMEXCO0 ; Disable continuous command execution mode

WHILE() WHILE Statement

Type Program Flow Control or Conditional Branching Product Rev
Syntax <I>WHILE(expression) AT6n00 1.0
Units n/a AT6n50 1.0
Range Upto 80 characters  (including parentheses) 610n 4.0
Default n/a 615n 1.0
Response n/a 620n 1.0
See Also IF, JUMP, NWHILE, REPEAT, UNTIL 625n 10

6270 1.0

The While Statement{HILE) command, in conjunction with tthWHILEcommand, provide a means of
conditional program flow. The/HILE command marks the beginning of the conditional statement, the
NWHILEcommand marks the end. If the expression contained within the parenthesigviiitEecommand
evaluates true, then the commands betweewthieE andNWHILEare executed, and continue to execute as

long as the expression evaluates true. If the expression evaluates false, then program execution jumps to the
first command after theWHILE Up to 16 levels ofVHILE... NWHILEcommands may be nested.

Programming ordefVHILE(expression)  ...commands... NWHILE

NOTE: Be careful about performing@OThetweenVHILE andNWHILE Branching to a different
location within the same program will cause the WeiKILE statement encountered to be nested
within the previousVHILE statement, unlessNwWHILEcommand has already been encountered.
TheJuMPcommand should be used in this situation.

All logical operatorsANDQ OR NOT), and all relational operators, &, >=, <, <=, <>) can be used within the
WHILE() expression. There is no limit on the number of logical operators, or on the number of relational
operators allowed within a singl@HILE() expression.

The limiting factor for theVHILE() expression is the command length. The total character count for the
WHILE() command and expression cannot exceed 80 characters. For example, if you add all the letters in
theWHILE command and the letters within tf)e expression, including the parenthesis and excluding the
spaces, this count must be less than or equal to 80.

All assignment operatorg\(AD, ANV, AS, CNT, D, ER, IN, INO, LIM, MOYOUT, PC, PCE PCM PE, PER PM
SS, TIM, US V, VEL, etc.) can be used within theHILE() expression.

Example:
WHILE(IN=b1X0) ; While input 1 = 1, input 3 = &, execute commands between
: WHILE and NWHILE

T5 : Wait 5 seconds
TPE ; Transfer position of all encoders
NWHILE : End WHILE statement

WHILE(1ANV<2.3) ; While analog channel 1's voltage is less than 2.3 volts,
; execute commands between WHILE and NWHILE

TPM ; Transfer position of all motors

NWHILE : End WHILE statement
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WRITE Write a Message

Type Communication Interface Product Rev
Syntax <I>WRITE"<message>" AT6n00 1.0
Units n/a AT6n50 1.0
Range Upto 69 characters (may not use ", ; or :) 610n 4.0
Default n/a 615n 1.0
Response WRITE"message": message 620n 1.0
See Also [\], EOT, PORT, [ READ ], VARS, WRVAR, WRVARB, WRVARS 2538 1-8

The Write a Messag&\MRITE) command provides an efficient way of transmitting message strings to the
PC-AT bus, or out the RS-232C port. These messages can then be used by the operating prag@am. The
command characters will be transmitted after the message.

Each message can be assigned a character string up to 69 characters long. The characters within the string
can be any character except the quojethe colony), and the asterisk .

To place specific control characters that are not directly available on the keyboard within the character
string, use the backslash charactgr followed by the control character's ASCII decimal equivalent.
Multiple control characters can be sent. For example, to set the message equal to

HI MOM<cr> use the commandRITE"HI MOM\13" where\13 corresponds to the carriage return
character. Common characters and their ASCII equivalent values are listed below:

Character Description ASCII Decimal Value
<If> Line Feed 10
<cr> Carriage Return 13
" Quote 34
Colon 58
; Semi-colon 59
\ Backslash 92
Example:
WRITE"It's a wonderful life!" ; Send the message "It's  a wonderful life!"
WRVAR Write a Numeric Variable
Type Communication Interface Product Rev
Syntax <I>WRVAR<i> AT6N00 1.0
Units i =variable  number AT6N50 1.0
Range i = 1-100 (AT6n00), 1-200 (AT6n00-M); 610n 4.0
1-150 (AT6Nn50, 610n, 615n, 620N, 625n, & 6270) 615n 1.0
Default n/a 620n 1.0
Response WRVARL: +0.0 625n 1.0
See Also EOT, [ READ], VAR, WRITE, WRVARBWRVARS 6270 1.0

The Write a Numeric Variable(RVARcommand transfers one of the numeric variabl@sy(to the PC-
AT bus, or out the RS-232C port, depending on the 6000 Series product. Only the valuee@T the
command characters are transmitted.

Example:
VAR1=100 ; Set variable 1 equal to 100
WRVAR1 ; Transmit variable 1 (the value +100.0 is transmitted)
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WRVARB Write a Binary Variable

Type Communication Interface Product Rev
Syntax <I>WRVARB<i> AT6n00 1.0
Units i =variable number AT6N50 1.0
Range i =1-100 (AT6n00); 610n 4.0

1-25 (AT6n50, 610n, 615n, 620N, 625n, & 6270) 615n 1.0
Default n/a 620n 1.0
Response WRVARBI: XXXX_XXXX_XXXX_XXXX_XXXX_XXXXXXXX_XXXX 625n 1.0
See Also EOT, [ READ], VARB, WRITE, WRVARWRVARS 6270 10

The Write a Binary VariableNRVARBcommand transfers one of the binary variablegR@ to the PC-
AT, or out the RS-232C port, depending on the 6000 Series product. Only the binary valueE®w the
command characters are transmitted.

Example:
VARB1=b1101 ; Set binary variable 1 to 1101
WRVARB1 ; Transmit binary variable 1

 (value transmitted =1101_XXXX_XXXX_XXXX_XXXX_XXXX_XXXX_XXXX)

WRVARS Write a String Variable

Type Communication Interface Product Rev
Syntax <I>WRVARS<i> AT6n00 1.0
Units i =variable  number AT6N50 1.0
Range i = 1-100 (AT6N00); 610n 4.0

1-25 (AT6Nn50, 610n, 615n, 620N, 625n, & 6270) 615n 1.0
Default n/a 620n 1.0
Response WRVARS1: No response until a string is placed in VARS1 625n 1.0
See Also EOT, [ READ], VARS, WRITE, WRVARWRVARB 6270 10

The Write a String Variable\RVARScommand transfers one of the variable strivgR to the PC-AT,
or out the RS-232C port, depending on the 6000 Series product. Only the string B@@dbmmand
characters are transmitted.

Example:
VARS1="John L" ; Set string variable 1 = "John L"
WRVARS1 ; Transmit string variable 1 (string "John L" is transmitted)

XONOFF Enable/Disable XON / XOFF

Type Communication Interface Product Rev
Syntax <I>XONOFF<b> AT6n00 n/a
Units n/a _ AT6N50 n/a
Range 0 (disable), 1 (enable) 610n 4.0
Default 1 for COM1, 0 for COM2 (PORT command setting determines which 615n 4.1

COM port’s XONOFF setting is checked) 620n 4.1
Response XONOFF  *XONOFF1 625n 4.1
See Also 1. [, BOT, DRPCHK, E, EOT, ERRBAD, ERROK, PORT 6270 4.1

Use thexONOFFeommand to enable or disable XON/XOFF (ASCII handshaking).

XONOFFIenables XON/XOFF, which allows the 6000 product to recognize ASCII handshaking control
characters. When XON/XOFF is enabled, ASCII 17Q@is a signal to start sending characters; ASCII 19
or"Sis a signal to stop sending charactex®NOFF@isables XON/XOFF.

ThePORTcommand determines which COM port is affected byxtbeOFFcommand. Each port will track
its XON/XOFFvalues

RS-485 Multi-drop: If you are using RS-485 multi-drop, disable XON/XOFF by executin@ @2
command followed by thEONOFF@ommand.

NOTE: If COM1 and COMZ2 are not clearly labeled on your product, COML1 is the RS-232 connector (or
Rx, Tx, GND terminals on the AUX connector); COM2 is the RP240 connector.
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Appendix A: 6000 Series Command Compatibility
(Revision 4.5)

0029LY
0079LY
05¢9LY
09PLY
ui9
ugl9
ujz9
use9
0429

Command Description

[ '] Immediate Command Identifier X X X X X X X X X
[ @ Global Command Identifier X X X X X X X X X
; Begin Comment X X X X X X X X X
Label Declaration X X X X X X X X X
[ #] Step Through a Program X X X X X X X X X
' Enter Interactive Data X X X X X X X X X
[.1] Bit Select X X X X X X X X X
["] Begin and End String X X X X X X X X X
[ V] ASCII Character Designator X X X X X X X X X
[ =1 Assignment or Equivalence X X X X X X X X X
[ >] Greater Than X X X X X X X X X
[ >=] Greater Than or Equal X X X X X X X X X
[ <] Less Than X X X X X X X X X
[ <=1 Less Than or Equal X X X X X X X X X
[ <=1 Not Equal X X X X X X X X X
[ ()] Operation Priority Level X X X X X X X X X
[ +] Addition X X X X X X X X X
[ -1 Subtraction X X X X X X X X X
[ *1] Multiplication X X X X X X X X X
[ /7] Division X X X X X X X X X
[ &] Boolean And X X X X X X X X X
[ 1] Boolean Inclusive Or X X X X X X X X X
[ ~] Boolean Exclusive Or X X X X X X X X X
[ ~()] Boolean Not X X X X X X X X X
[ <<1] Shift from Right to Left (bit 32 to bit 1) X X X X X X X X X
[ >>] Shift from Left to Right (bit 1 to bit 32) X X X X X X X X X
[ Send Response to Both COM Ports X X X X X
] Send Response to Alternate COM Port X X X X X
A Acceleration X X X X X X X
[ A] Acceleration [operator] X X X X X X X
AA Acceleration, S-curve X X X X X
AD Deceleration X X X X X
[ AD] Deceleration [operator] X X X X X
ADA Deceleration, S-curve X X X X X
ADDR Auto-Address Multiple Serial Units X X X
[ AND] And [operator] X X X X X X X X
[ ANI'] ANI Analog Input Voltage [operator] ANl ANI ANI ANl ANI
ANIPOL ANI Analog Input Polarity ANI
[ ANV] Analog Input Channel Voltage [operator] s s X X X X X
ANVO Analog Input Channel Voltage Override s s X X X X X
ANVOEN Analog Input Channel Override Enable s s X X X X X
[ AS] Axis Status [operator] X X X X X X X X X
[ ASX] Axis Status, Extended [operator] X X X X X X X X X
[ ATAN() 1  Arc Tangent [operator] X X X X X X X X X
BOT Beginning of Transmission Characters X X X X X X X X X
BP Set a Program Break Point X X X X X X X X X
BREAK Terminate Program Execution X X X X X X X X X
C Continue Command Execution X X X X X X X X X
[ CA] Captured ANI Input Voltage [operator] ANl ANI ANI ANl ANI
CMDDIR Commanded Direction Voltage X X X X
[ CNT] Counter Value [operator] s s
CNTE Hardware Up/Down Counter Input s s
CNTINT Counter Value to Interrupt PC-AT S 8
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CNTR Reset Hardware Up/Down Counter S s
COMEXC Continuous Command Processing Mode X X X X X X X X
COMEXK Continue Execution on Kill X X X X
COMEXL Continue Execution on End-of-Travel Limt x x x x X X X X X
COMEXP Continue Execution on In Position Input S s X
COMEXR Continue Motion on Pause/Continue Input X X X X X X X X X
COMEXS Continue Execution on Stop X X X X X X X X X
[ COS() ] Cosine [operator] X X X X X X X X X
D Distance X X X X X X X X X
[ D] Distance [operator] X X X X X X X X X
[ DAC] Value of DAC Output Voltage [operator] X X X X X
DACLIM DAC Output Voltage Limit X X X X X
DACMIN Minimum DAC Output Voltage X
DACTDP Active Damping X
DAREN Anti-Resonance X
[ DAT] Data Assignment [operator] X X X X X X X X X
DATA Data Statement X X X X X X X X X
[ DATP] Data Program X X X X X X X X X
DATPTR Set Data Pointer X X X X X X X X X
DATRST Reset Data Pointer X X X X X X X X X
DATSIZ Data Program Size X X X X X x x X X
DATTCH Data Teach X X X X X X X X X
DAUTOS Automatic Current Standby Mode X
DCLEAR Clear RP240 Display X X X X X
DEF Begin Definition of Program X X X X X X x X X
DEL Delete Program X X X X X X x X X
DELVIS Electronic Viscosity X
DJOG Enable RP240 Jog Mode X X X X X
DLED Turn RP240 LEDs ON/OFF X X X X X
DMTIND Motor Inductance X
DMTSTT Motor Static Torque X
DPASS Change RP240 Password X X X X X
DPCUR Position RP240 Display Cursor X X X X X
[ DPTR] Data Pointer Location [operator] X X X X X X X X X
[ DREAD Read RP240 Numeric Data [operator] X X X X X
[ DREADH  Read RP240 Function Key [operator] X X X X X
DREADI RP240 Data Read, Immediate Mode X X X X X
DRES Drive Resolution X X X X
DRESET Drive Reset X
DRFLVL Drive Fault Input, Active Level X X X X X X X
DRIVE Drive Enable/Disable s S X X X X X X X
DRPCHK RP240 COM Port Check X X X X X
DVAR Display Numeric Variable on RP240 X X X X X
DWAVEF Waveform X
DWRITE Write Text to RP240 X X X X X
E Enable Serial Communication X X X X X
ECHO Enable Communication Echo X X X X X
ELSE Else Condition of IF Statement X X X X X X X X X
EMOVDB Encoder Move Deadband s s X X
ENC Encoder/Motor Step Mode S s X X
ENCPOL Encoder Polarity S s X X X
END End Definition of Program X X X X X X x X X
EOL End-of-Line Termination Characters X X X X X X X X X
EOT End-of-Transmission Characters X X X X X X X X X
EPM Position Maintenance Mode s s X X
EPMDB Position Maintenance Deadband S s X X
EPMG Position Maintenance Gain Factor s s X X
EPMV Position Maintenance Maximum Velocity S s X X
[ ER] Error Status [operator] X X X X X X X X X
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ERASE Erase All Programs X X X X X X x x X
ERES Encoder Resolution s S X X X X X X X
ERRBAD Error Prompt Characters X X X X X X x x X
ERRDEF Program Definition Prompt Characters X X X X X X x X X
ERRLVL Error Detection Level X X X X X X x x X
ERROK Good Prompt Characters X X X X X X X X X
ERROR Enable Error Checking X X X X X X x X X
ERRORP Assign an Error Program X X X X X X x x X
ESDB Stall Backlash Deadband s s X X
ESK Kill on Stall S s X X
ESTALL Enable Stall Detection S s X X
FASTAT Fast Status Customization X X X X
[ FB] Value of Feedback Device [operator] X X X X X
FFILT Following Filter X X X X X X x x X
FMAXA Slave Maximum Acceleration X X X X
FMAXV Slave Maximum Velocity X X X X
FMCLEN Master Cycle Length X X X X X X x x X
FMCNEW Restart Master Cycle Counting X X X X X X X X X
FMCP Initial Master Cycle Position X X X X X X x X X
FOLEN Enable Following Mode X X X X X X x X X
FOLK Following Kill, Limitations X X X X X
FOLMAS Assignment of Master to Slave X X X X X X x X X
FOLMD Master Distance X X X X X X x x X
FOLRD Denominator of Slave-to-Master Ratio X X X X X X x X X
FOLDN Numerator of Slave-to-Master Ratio X X X X X X X X X
FOLRNF Numerator of Final Slave-to-Master Ratio X X X X X X x X X
FOLSND Following Step and Direction S s X X X X X X X
FPPEN Enable Master Position Prediction X X X X X X X X X
FR Enable Feedrate Override X X X
FRA Feedrate Override Acceleration X X X
FRH Feedrate Override High Channel s s X
FRL Feedrate Override Low Channel s s X
FRPER Feedrate Override Percentage X X X
[ FS] Following Status [operator] X X X X X X X X X
FSHFC Continuous Shift X X X X X X X X X
FSHFD Preset Shift X X X X X X X X X
GO Initiate Motion X X X X X X X X X
GOBUF Store a Compiled Motion Segment X X X X X X X X X
GOL Initiate Linear Interpolated Motion X X X X X X X
GOSUB Call a Subroutine X X X X X X X X X
GOTO Goto a Program or Label X X X X X X X X X
GOWHEN Conditional Go X X X X X X x X X
HALT Terminate Program Execution X X X X X X x X X
HELP Technical Support Phone Numbers X X X X X X X X X
HOM Initiate Homing Operation X X X X X X x X X
HOMA Homing Acceleration X X X X X X x X X
HOMAA Homing Acceleration, S-curve X X X X X
HOMAD Homing Deceleration X X X X X X x X X
HOMADA Homing Deceleration, S-curve X X X X X
HOMBAC Backup to Home X X X X X X x X X
HOMDF Homing Final Direction X X X X X X x X X
HOMEDG Home Reference Edge X X X X X X x X X
HOMLVL Home Input, Active Level X X X X X X X X X
HOMV Homing Velocity X X X X X X x X X
HOMVF Homing Velocity, Final Approach X X X X X X x X X
HOMZ Home to Encoder Z Channel s S X X X X X X X
IF() IF Statement X X X X X X X X X
[ IN] Programmable Input Status [operator] X X X X X X X X X
INDAX Participating Axes X X X X X X X

S = applicable only to standard (not OEM) version
ANI = applicable only to -ANI version
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INDEB Programmable Input Debounce X X X X X X x X X
INDUSE Enable User Status X X X X X X X X X
INDUST User Status Definition X X X X X X X X X
INEN Enable Specific Programmable Inputs X X X X X X x X X
INFEN Enable Programmable Input Functions X X X X X X x X X
INFNC Programmable Input Function Assignment x X x X X X X X X
INLVL Programmable Input Active Level X X X X X X x X X
[ INO] Other Inputs Status [operator] s s X X X X X X X
INPLC Establish PLC Data Inputs S s X X X X X X X
INSELP Enable Program Selection via Inputs X X X X X X x X X
INSTW Establish Thumbwheel Data Inputs X X X X X X x x X
INTCLR Clear Interrupt Condition Status X X X X
INTHW Enable Hardware Interrupt X X X X
INTSW Force Software Interrupt X X X X
JOG Enable Jog Mode X X X X X X X X X
JOGA Jog Acceleration X X X X X X X X X
JOGAA Jog Acceleration, S-curve X X X X X
JOGAD Jog Deceleration X X X X X X X X X
JOGADA Jog Deceleration, S-curve X X X X X
JOGVH Jog Velocity, High X X X X X X x X X
JOGVL Jog Velocity, Low X X X X X x x X X
JOYy Enable Joystick Mode s s X X X X X
JOYA Joystick Acceleration s s X X X X X
JOYAA Joystick Acceleration, S-curve X X X X
JOYAD Joystick Deceleration s s X X X X X
JOYADA Joystick Deceleration, S-curve X X X X
JOYAXH Joystick Analog Channel, High s s X X X X X
JOYAXL Joystick Analog Channel, Low s s X X X X X
JOYCDB Joystick Center Deadband s s X X X X X
JOYCTR Joystick Center s s X X X X X
JOYEDB Joystick End Deadband s s X X X X X
JOYVH Joystick Velocity, High s s X X X X X
JOYVL Joystick Velocity, Low s s X X X X X
JOYz Joystick Zero (Center) s s X X X X X
JUMP Jump to Program or Label (No Return) X X X X X X X X X
K Kill Motion X X X X X X x X X
<ctrl>K Kill Motion X X X X X X X X X
KDRIVE Disable Drive on Kill X X X X X
L Loop X X X X X X X X X
[ LDT] Position of LDT [operator] X
LDTGRD LDT Gradient X
LDTPOL LDT Polarity X
LDTRES LDT Resolution X
LDTUPD LDT Update Rate X
LH Enable Hardware End-of-Travel Limits X X X X X X X X X
LHAD Hardware EOT Limits Deceleration X X X X X X x X X
LHADA Hardware EOT Limits Decel, S-curve X X X X X
LHLVL Hardware EOT Limit Inputs, Active Level X X X X X X X X X
[ LIM] Hardware EOT Limit Inputs, Status X X X X X X X X X
LN End of Loop X X X X X X x X X
LS Enable Software End-of-Travel Limits X X X X X X X X X
LSAD Software EOT Limits, Deceleration X X X X X X X X X
LSADA Software EOT Limits Decel, S-curve X X X X X
LSNEG Negative-Direction Software EOT Limit X X X X X X x X X
LSPOS Positive-Direction Software EOT Limit X X X X X X x X X
LX Terminate Loop X X X X X X x X X
MA Enable Absolute/Incremental Positioning X X X X X X X X X
MC Enable Continuous/Preset Positioning X X X X X X X X X
MEMORY Partition Product Memory X X X X X x x X X
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[ MOV Axis Moving Status [operator] X X X X X X X X X
NIF End IF Statement X X X X X X X X X
[ NMCY Master Cycle Number Status [operator] X X X X X X X X X
[ NOT] Not [operator] X X X X X X X X X
NWHILE End of WHILE Statement X X X X X X x x X
ONCOND Enable Program Interrupt (“On”) Conditons x x x X X X X X X
ONIN On an Input Condition GOSUB X X X X X X X X X
ONP On Condition Program Assignment X X X X X X X X X
ONUS On a User Status Condition GOSUB X X X X X X X X X
ONVARA On Numeric Variable 1 Condition GOSUB X X X X X X x X X
ONVARB On Numeric Variable 2 Condition GOSUB X X X X X X x X X
[ OR] Or [operator] X X X X X X X X X
ouT Activate Programmable Outputs X X X X X X X X X
[ ouT] Programmable Outputs Status [operator] X X X X X X X X X
OUTALL Activate Programmable Outputs, Range X X X X X X X X X
OUTANA ANA Analog Output Voltage X X
OUTEN Disable Programmable Outputs X X X X X X X X X
OUTFEN Enable Programmable Output Functions X X X X X X x X X
OUTFNC Programmable Output Function Assignment x X X X X X X X X
OUTLVL Programmable Output Active Level X X X X X X x X X
OUTPA Output on Position — Axis 1 X X X X X
OuUTPB Output on Position — Axis 2 X X X X
OUTPC Output on Position — Axis 3 X
OUTPD Output on Position — Axis 4 X
OUTPLC Establish PLC Strobe Outputs X X X X X X X X X
OuUTTW Establish Thumbwheel Strobe Outputs X X X X X X X X X
PA Path Acceleration X X X X X X X
PAA Path Acceleration, S-curve X X X X
PAB Path Absolute X X X X X X X
PAD Path Deceleration X X X X X X X
PADA Path Deceleration, S-curve X X X X
[ PANI] Position of ANI Inputs ANl ANI ANI ANl ANI
PARCM Radius-Specified CCW Arc Segment X X X X X X X
PARCOM Origin-Specified CCW Arc Segment X X X X X X X
PARCOP Origin-Specified CW Arc Segment X X X X X X X
PARCP Radius-Specified CW Arc Segment X X X X X X X
PAXES Participating Axes for Contouring X X X X X X X
[ PC] Position Commanded [operator] X X X X X
[ PCA] Position of Captured ANI Input [operator] ANl ANI ANI ANl ANI
[ PCC] Captured Commanded Position [operator] X X X X X
[ PCE] Position of Captured Encoder [operator] s s X X X X X X X
[ PCL] Position of Captured LDT [operator] X
[ PCM Position of Captured Motor [operator] X X X X
PCOMP Compile a Profile X X X X X X x X X
[ PE] Position of Encoder [operator] s s X X X X X X X
[ PER] Paosition Error [operator] s S X X X X X X X
[ PI'] Pi () [operator] X X X X X X X X X
PL Select Path Local/Work Coordinate System x X X X X X X
PLC Define Path Local Coordinates X X X X X X X
PLIN Move in a Line (Line Segment) X X X X X X X
PLN End of Loop, Compiled Motion X X X X X X X X X
PLOOP Start of Loop, Compiled Motion X X X X X X X X X
[ PM] Position of Motor (Commanded) [operator] x X X X
[ PMAY Position of Master (current cycle) [operator] x Xx x X X X X X X
PORT Designate Destination COM Port X X X X X
POUT Compiled Output (Contouring) X X X X X X X
POUTA Compiled Output (Compiled Motion), Axis1 x x X X X X X X X
POUTB Compiled Output (Compiled Motion), Axis2 x x X X X X X
POUTC Compiled Output (Compiled Motion), Axis 3 X X

S = applicable only to standard (not OEM) version
ANI = applicable only to -ANI version
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POUTD Compiled Output (Compiled Motion), Axis 4 X X
PPRO Path Proportional Axis X X
PRTOL Path Radius Tolerance X X X X X X X
PRUN Run a Compiled Profile X X X X X X X
PS Pause Program Execution X X X X X X X
PSCLA Path Acceleration Scale Factor X X X X X X X
PSCLD Path Distance Scale Factor X X X X X X X
PSCLV Path Velocity Scale Factor X X X X X X X
PSET Establish Absolute Position Reference X X X X X X X X X
[ PSHF] Net Position Shift Status [operator] X X X X X X X X X
[ PSLV] Commanded Slave Position [operator] X X X X X X X X X
PTAN Path Tangent Axis Resolution X X
PUCOMP Un-Compile a Compiled Profile X X X X X X x X X
PULSE Step Output Pulse Width X X X
PV Path Velocity X X X X X X X
PwC Path Work Coordinates X X X X X X X
RADIAN Specify Units in Radians or Degrees X X X X X x x X X
RE Enable Registration X X X X X X X X X
[ READ] Read a Value X X X X X X X X X
REG Registration Distance X X X X X X X X X
REGLOD Registration Lockout Distance X X X X X X X X X
REGSS Registration Single-Shot X X X X X X x X X
REPEAT REPEAT Statement X X X X X X x X X
RESET Reset the 6000 Controller X X X X X X X X X
RUN Begin Executing a Program X X X X X X x X X
S Stop Motion X X X X X X X X X
SCALE Enable Scaling Factors X X X X X X x x X
SCLA Acceleration Scale Factor X X X X X X X X X
SCLD Distance Scale Factor X X X X X X X X X
SCLMAS Master Axis Scale Factor X X X X X X X X X
SCLV Velocity Scale Factor X X X X X X X X X
SD Streaming Data X X
SDTAMP Dither Amplitude X X X X X
SDTFR Dither Frequency Ratio X X X X X
[ SEG] Number of Free Segment Buffers [operator] x x x X x X X X X
SFB Select Servo Feedback Source X X X X X
SGAF Gain — Acceleration Feedforward X X X X X
SGAFN Gain — Acceleration Feedforward, Negative X
SGENB Enable a Servo Gain Set X X X X X
SGI Gain — Integral Feedback X X X X X
SGILIM Gain — Integral Windup Limit X X X X X
SGIN Gain - Integral Feedback, Negative X
SGP Gain — Proportional Feedback X X X X X
SGPN Gain — Proportional Feedback, Negative X
SGSET Save a Servo Gain Set X X X X X
SGV Gain — Velocity Feedback X X X X X
SGVF Gain — Velocity Feedforward X X X X X
SGVFN Gain — Velocity Feedforward, Negative X
SGVN Gain — Velocity Feedback, Negative X
[ SINO) 1] Sine [operator] X X X X X X X X X
SMPER Maximum Allowable Position Error X X X X X
SOFFS Servo Control Signal Offset X X X X X
SOFFSN Servo Control Signal Offset, Negative X
[ SQRT] Square Root [operator] X X X X X X X X X
[ SS] System Status [operator] X X X X X X X X X
SSFR Servo Sampling Frequency Ratio X X X X X
SSvV Start/Stop Velocity X X X X
SSWD Setpoint Window Distance X
SSWG Setpoint Window Gain Set X
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fZdfz2zgs.
Command  Description S S8 & S =5 9 239 39 =
STARTP Start-up Program X X X X X
STD Streaming Interval X X
STEP Enable Single Step Mode X X X X X X X X X
STREAM Enable Streaming Mode X X
STRGTD Target Zone Distance S s X X X X X X X
STRGTE Enable Target Zone Mode S s X X X X X X X
STRGTT Target Zone Timeout Period S s X X X X X X X
STRGTV Target Zone Velocity S s X X X X X X X
T Time Delay X X X X X X x X X
[ TANQ ] Tangent [operator] X X X X X X X X X
TANI Transfer ANI Analog Input Voltage ANl ANI ANI ANl ANI
TANV Transfer Analog Input Channel Voltage s s X X X X X
TAS Transfer Axis Status X X X X X X X X X
TASF Transfer Axis Status (full-text report) X X X X X X X X X
TASX Transfer Axis Status, Extended X X X X X X X X X
TASXF Transfer Axis Status, Extended (full-text) X X X X X X x X X
TCA Transfer Value of Captured ANI Input ANl ANI ANI ANl ANI
TCMDER Transfer Command Error X X X X X X X X
TCNT Transfer Hardware Counter Value S s X X
TDAC Transfer DAC Voltage X X X X X
TDIR Transfer Program Directory X X X X X X x x X
TDPTR Transfer Data Pointer Status X X X X X X x X X
TER Transfer Error Status X X X X X X x x X
TERF Transfer Error Status (full-text report) X X X X X X x X X
TEST Test Motion X X X X
TEX Transfer Program Execution Status X X X X X X x X X
TFB Transfer Position of Feedback Devices X X X X X
TFS Transfer Following Status X X X X X X x x X
TFSF Transfer Following Status (full-test report) X X X X X X x X X
TGAIN Transfer Servo Gains X X X X X
[ TIM] Current Timer Value [operator] X X X X X X X X X
TIMINT Timer Value to Interrupt PC-AT X X X X
TIMST Start Timer X X X X X X x X X
TIMSTP Stop Timer X X X X X X x X X
TIN Transfer Programmable Input Status X X X X X X x X X
TINO Transfer Other Input Status s S X X X X X X X
TINOF Transfer Other Input Status (full-textreport) s s x x X X X X X
TINT Transfer Interrupt Status X X X X
TLABEL Transfer Labels X X X X X X x X X
TLDT Transfer Position of LDT X
TLIM Transfer Hardware Travel Limit Status X X X X X X x X X
TMEM Transfer Memory Usage X X X X X X x X X
TNMCY Transfer Master Cycle Number X X X X X X x X X
TOUT Transfer Programmable Output Status X X X X X X x X X
TPANI Transfer Position of ANI Inputs ANl ANI ANI ANl ANI
TPC Transfer Commanded Position X X X X X
TPCA Transfer Position of Captured ANI Input ANl ANI ANI ANl ANI
TPCC Transfer Captured Commanded Position X X X X X
TPCE Transfer Position of Captured Encoder s S X X X X X X X
TPCL Transfer Position of Captured LDT X
TPCM Transfer Position of Captured Motor X X X X
TPE Transfer Position of Encoder S s X X X
TPER Transfer Position Error S s X X X X X X X
TPM Transfer Position of Motor X X X X
TPMAS Transfer Position of Master (current cycle) X X X X X X x X X
TPROG Transfer Program Contents X X X X X X x X X
TPSHF Transfer Net Position Shift X X X X X X x X X
TPSLV Transfer Commanded Position of Slave X X X X X X x X X
TRACE Enable Program Trace Mode X X X X X x x X X
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Command  Description S S8 & S =5 9 239 39 =
TRANS Enable Translation Mode X X X X X X x X X
TREV Transfer Revision Level X X X X X X x X X
TRGFN Trigger Functions X X X X X X x x X
TSEG Transfer Number of Free Segment Buffers x x x x X X X X X
TSGSET Transfer Servo Gain Set X X X X X
TSS Transfer System Status X X X X X X X X X
TSSF Transfer System Status (full-text report) X X X X X X X X X
TSTAT Transfer Controller Statistics X X X X X X x x X
TSTLT Transfer Settling Time X X X X X X x x X
TTIM Transfer Timer Value X X X X X X x X X
TUS Transfer User Status X X X X X X X X X
TVEL Transfer Current Commanded Velocity X X X X X X X X X
TVELA Transfer Current Actual Velocity S s X X X X X X X
TVMAS Transfer Current Master Velocity X X X X X X x x X
[ TW] Thumbwheel Assignment [operator] X X X X X X X X X
UNTIL() Until Part of REPEAT Statement X X X X X X X X X
[ US] User Status [operator] X X X X X X X X X
\Y Velocity X X X X X X X X X
[ V] Velocity [operator] X X X X X X X X X
VAR Numeric Variable Assignment X X X X X X x X X
VARB Binary Variable Assignment X X X X X x x X X
VARCLR Clear All Variables X X X X X X x X X
VARS String Variable Assignment X X X X X X x X X
VCVT() Variable Type Conversion X X X X X X X X X
[ VEL] Commanded Velocity Assignment X X X X X X X X X

[operator]

[ VELA] Actual Velocity Assignment [operator] s S X X X X X X X
VF Final Velocity X X X X X X x x X
[ VMAY Velocity of Master [operator] X X X X X X X X X
WAIT() Wait for a Specific Condition X X X X X X X X X
WHILE() WHILE Statement X X X X X X X X X
WRITE Write a Message X X X X X X x X X
WRVAR Write a Numeric Variable X X X X X X x X X
WRVARB Write a Binary Variable X X X X X X x X X
WRVARS Write a String Variable X X X X X X x X X
XONOFF Enable XON/XOFF ASCII Handshaking X X X X X
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Appendix B: X Series vs. 6000 Series Compatibility

X Series Command List

6000 Series Command List

#

A

AB
AD
AV

B
BCPE
BCPG
BCPM
BL

BS

CG
CM
CPE
CPG
CPM
CR

DCLR
DCNT
DFS
DFX
DIN
DLED
DOUT
DP
DPA
DPC
DPE
DR
DRD
DSTP
DTXT
DVA
DVO
DVS
Dw

ELSE
ER

FAC
FBS

(Quote)

(Step Sequence)

(Comment Field)

(Acceleration)

(Report Analog Voltage, Binary)
(Deceleration)

(Report Analog Voltage, ASCII)
(Buffer Status)

(Buffered Configure Position Error)
(Buffered Configure Proportional Gain)
(Buffered Configure Proportional Max)
(Backlash)

(Buffer Status Report)

(Continue)

(Correction Gain)

(Set Correction Mode for Position Maintenance)
(Configure Position Error)

(Configure Proportional Gain)
(Configure Proportional Max)
(Carriage Return)

(Distance)

(Clear Display [RP240])
(Enable/Disable Pause and Continue [RP240])
(Display Flags for Servo Parameters)
(Display Flags for Indexer Status)
(Disable Inputs)

(Turn RP240 LEDs On/Off

(Disable Outputs)

(Distance Point)

(Display Position Actual)

(Position Cursor [RP240])

(Display Position Error)

(Display Parameters)

(Read Distance Via Parallel 1/0)
(Enable/Disable Stop [RP240])
(Display Text on RP240 LCD)
(Display Actual Velocity)

(Display Variable Data on RP240 LCD)
(Display Velocity Setpoint)

(Deadband Window)

(Enable Communications Interface)
(Else Portion of IF Command)
(Encoder Resolution)

(Disable Communication Interface)
(Set Following Synchronization Rate)
(Following Base)
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WRITE

[#]

A

TANV, TANI
AD, ADA
TANV, TANI
TMEM
ESDB
EPMG
EPMG

TMEM
Cc
EPMG

ESDB
EPMG
EPMG
WRITE"\13"
D

DCLEAR

TAS

TAS, TSS
INEN
DLED
OUTEN

TFB, TLDT, TPANI, TPE, TPM

DPCUR
TPER
TSTAT

D, [ TW]

DWRITE
TVEL, TVELA
DVAR

EPMDB
E

ELSE
ERES

E
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X Series Command List

6000 Series Command List

FC
FEN
FIN
FOL
FOR
FP
FPA
FR
FRD
FS
FSA
FSB
FSC
FSD
FSE
FSF
=
FSK
FSL
FSM
FSN
FSP
[FUN]

Gnnn

JAD

(Following Learn Count)

(Set Following Synchronization Count)
(Following Increment)

(Following Percent)

(Following Ratio)

(Following Encoder Point)
(Following Encoder Absolute Point)
(Encoder Functions Report)

(Read Following Via Parallel 1/0)
(Encoder Functions Report)

(Set Incremental/Absolute Mode)
(Set Indexer to Motor/Encoder Mode)
(Position Maintenance)

(Stop on Stall)

(Enable Output #6 on Stall)
(Enable Stop on Trigger #6)
(Enable/Disable Following Mode)
(Set Following Learn Mode)
(Enable/Disable Self Correction Mode)
(Set Absolute Encoder)

(Set Pulse Following)

(Set Tracking Mode)

(Enable/Read RP240 Function Keys)
(Go)

(Synchronized Go)

(Go Home Acceleration)

(Go Defined)

(Configure Move Definition)

(Go Home)

(Go Home Acceleration)

(Go Home Deceleration)

(Go Home Final Velocity)

(Go Home Velocity)

(Gosub to a Subroutine)

(Go to a Subroutine)

(Backspace)

(Set Direction)

(Halt)

(Load Move Data)

(Immediate Distance)

(IF Command)

(Set Input Functions)

(Set Input Active Level)
(Enable/Disable Registration Input)
(Immediate Output)

(Input Status)

(Immediate Velocity)
(Enable/Disable Joystick)

(Jog Acceleration)

(Jog Deceleration)
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Every encoder command will report back.

Every encoder command will report back.

MA

ENC

EPM

ESK, ESTALL
ESTALL, OUTFNC
INFNC

[ DREADH
GO

GO
HOMA
GO, DEF
GO, DEF
HOM
HOMA
HOMAD
HOMVF
HOMV
GOSuUB
GOTO
<bksp>

D

HALT

IF( )
INFNC

INLVL
INFNC
10UT
TIN

vV

JOoYy
JOGA
JOGAD



X Series Command List

6000 Series Command List

JB (Set Joystick Backlash)

JD (Set Joystick Dead band)

JV (Set Joystick Backlash Compensation Velocity)
JVH (Jog Velocity High)

JVL (Jog Velocity Low)

Jz (Set Joystick to Zero)

K (Kil)

L (Loop)

LA (Limit Acceleration)

LAD (Limit Deceleration)

LD (Limit Disable)

LF (Line Feed)

LRD (Read Loop Count Via Parallel 1/0)

MA (Mode Alternate)

MC (Mode Continuous)

MN (Mode Normal)

MPA (Mode Position Absolute)

MPI (Mode Position Incremental)

MPP (Mode Profile Position)

MR (Select Motor Resolution)

MSL (Identify Clock Source for Timed Data Streaming)
MSS (Start Master Clock for Timed Data Streaming)
MV (Set Maximum Correction Velocity)

N (End of Loop)

NG (End Position Profile)

NIF (End IF Command)

[NUM] (Enable/Read RP240 Numeric Keypad)
NWHILE (End WHILE Command)

o (Output)

OFF (Shutdown Drive)

ON (Activate Drive)

OR (Report Function Setups)

oS (Report Function Setups)

OSA (Set Encoder Direction)

OSsB (Backup to Home)

osC (Define Active State of Home Switch)
OsD (Define Active State of Encoder's Z Channel Input)
OSE (Enable Stall Detect)

OSF (Set Maximum Joystick Velocity)
0sG (Set Final Go Home Direction)

OSH (Reference Edge of Home Switch)
ouT (Set Output Functions)

OUTL (Output Active Level)
OUTP (Output on Position)

P (Report Incremental Position, ASCII)
PB (Report Incremental Position, Binary)
PF (Follower Position Report)

PFz (Set Follower Counter to Zero)

PR (Report Absolute Position)

PS (Pause)
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JOYEDB
JOYCDB

JOGVH
JOGVL
JOYZ

K, <ctrl>K
L

LHAD
LHAD

LH
WRITE"\12"
L[ ™
D[ ~() 1GO
MC

MC

MA

MA

DRES

EPMV
LN

NIF
[ DREAD ]
NWHILE
ouT
DRIVE
DRIVE

All homing functions will report settings.

All homing functions will report settings.

HOMBAC
HOMLVL

ESTALL
JOYVLand JOYVH
HOMDF

HOMEDG

OUTFNC

OUTLVL

WAIT(), [ PM], OUT

TFB, TLDT, TPANI, TPE, TPM

PS
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6000 Series Command List

PX
PXB
PZ

Q
QD
Q1
Q2
Q3
Ql
QIB
QR
QS
QSA
QSB
QSD
QSE
QSG
QSH
R
RA
RB
RC
REG
REPEAT
RG
RIFS
RM
RS
RSE
RSIN
RV

SD
SFL
SL
SLD
SN
SP
SR
SS
SSA
SSD
SSF
SSG
SSH
SSI
SSJ
SSL
SSN
SSO

338

(Report Encoder Absolute Position, ASCII)
(Report Encoder Absolute Position, Binary)
(Position Zero)

(Complete Current Command & Clear Command Buffer)
(Exit Streaming Mode)

(Enter Immediate Velocity Streaming Mode)
(Enter Time-Distance Streaming Mode)
(Enter Time-Velocity Streaming Mode)
(Report Status of QS Commands)
(Interrupt Status Report, Binary)

(Report QS Command Function Enable Status)
(Interrupt on Signal Commands)

(Interrupt on Trigger #1 High)

(Interrupt on Move Complete)

(Interrupt Signal on Limit Encountered)
(Interrupt on Ready to Respond)

(Interrupt on Command Buffer Full)
(Interrupt on Motor Stall)

(Request Indexer Status)

(Limit Switch Status Report)

(Report Loop, Pause, Shutdown, Trigger Status)
(Report Closed Loop and Go Home Status)
(Configure Registration Move)

(Repeat Command)

(Go Home Status Report)

(Return Indexer to Factory Settings)

(Rate Multiplier in Immediate Velocity Streaming Mode)
(Report Status of Sequence Execution)
(Report Servo Errors)

(Set Variables Interactively)

(Report Software Part Number)

(Stop)

(Streaming Data)

(Set User Flag)

(Software Limits)

(Software Limit Disable)

(Scan Delay Time)

(Set Absolute Position)

(Report Configuration Status)

(Report Configuration Status)

(RS-232 Echo Control)

(Mode Alternate Stop Mode)

(Normal/Low Velocity Range)

(Clear/Save the Command Buffer On Limit)
(Clear/Save the Command Buffer on Stop)
(Enable/Disable Interactive Mode)
(Enable/Disable Continuous Scan Mode)
(Enable Resume Execution)

(Set Message Mode)

(Set Sequence Select)

6000 Series Software Reference

TPE
TPE
PSET

ISTREAM, SD
STREAM
STREAM

TINT

INTHW

INTHW
INTHWand INFNC
INTHW

INTHW

INTHW
INTHW
TSTAT
TLIM
TSS
TAS
REG
REPEAT
TAS
RESET

TSS
TAS, TSS
VAR, [ READ]
TREV

s

)

INTSW

LSPOS, LSNEG
LS

INSELP

PSET

TSTAT

TSS

ECHO

COMEXL
COMEXS
ERRLVL
INSELP
COMEXS
ERRLVL



X Series Command List

6000 Series Command List

SSP
SSQ
ST
STOP
STR
T

D
TDR
TEST
TF
™
TR
TRD
TS
T™W
TX

UNTIL
UR
us

VAR
VARD
VARD
VS

w1
W3
WHEN
XBS
XC

XD
XDIR
XE
XEALL
XFK
XG

XQ
XR
XRD
XRP
XS
XST
XT
XTR
XU
XWHEN

(Set Ratio Select)

(Set Drive Fault Polarity)
(Shutdown)

(Stop)

(Set Strobe Output Delay Time)
(Time Delay)

(Set Time Interval for Timed Data Streaming Mode)
(Set Minimum Time Between Registration Moves)

(Test Motion)

(Set Following Time)

(Move Time Report)

(Wait For Trigger)

(Read Timer from Parallel 1/0)
(Report Trigger Status)

(Set Thumbwheel Input Mode)
(Transmit Variable and String)
(Pause and Wait for Continue)
(Until Part of REPEATCommand)
(Report Scale Factor Status)
(Set Position Scale Factor)
(Velocity)

(Variable)

(Read Variables via Parallel 1/0)
(Read Velocity via Parallel 1/0)
(Start/Stop Velocity)

(Signed Binary Position Report)
(Hexadecimal Position Report)
(Set When Condition)
(Sequence Memory Available)
(Sequence Checksum Report)
(Sequence Definition)
(Sequence Directory)
(Sequence Erase)

(Erase all Sequences)

(Set Fault or Kill Sequence)
(Goto Sequence)

(Sequence Interrupted Run Mode)
(Run a Sequence)

(Read Sequence via Parallel I1/0)
(Sequence Run with Pause)
(Sequence Execution Status)
(Sequence Step Mode)
(Sequence Termination)

(Set Trace Mode)

(Upload Sequence)

(Set When Sequence)

(Stop Loop)

(Reset)

DRFLVL, INFEN
DRIVE

S
OUTPLC,OUTTW
T

STD

INDEB

TEST

TTIM
WAIT( ) and[ IN ]

T.[ ™

TIN

INPLC, INSTW, [ TW]
WRITE, WRVAR

IPS

UNTIL( )

SCLD

SCLD, SCALE

Y%

VAR

VAR, [ TW]

[ VEL], [ VELA], [ TW]
SsV

TPM
ERROR,ON
TMEM

DEF
TDIR
DEL
ERASE
ERRORP
GOTO

RUN
INSELP
RUN, PS
TSS
STEP
END
TRACE
TPROG
ONP
LX
RESET
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Appendix C: ASCII Table

CHAR

HEX

DEC

CHAR

HEX

DEC

CHAR

HEX

DEC

54
55
56
57
58
59
5A
5B
5C
5D
5E
5F
60
61

84
85
86
87

88
89
90
91

92

93
94
95
96
97

62
63
64
65
66
67

98
99
100
101
102
103

68
69

100
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

6A
6B
6C
6D
6E
6F
70
71

72
73
74
75
76
77
78
79

7A
7B
7C
7D

123
124
125

2A
2B
2C
2D
2E
2F
30
31

42

43

44
45

46

47

48
49

32
33
34
35
36
37
38
39
3A
3B
3C

50
51

52

53
54
55
56
57

58
59

60
61

3D
3E
3F
40

62

63
64
65
66
67

41

42

43

44
45

68
69
70
71

46

47

48

72
73
74
75
76
77
78
79
80
81

49

4A
4B
4c
4D
4E
4F

50
51

52
53

82

83

NUL
SOH
STX

00
01

02

EXT
EOT
ENQ

03

04
05

ACK

06

BEL

07

BS
HT
LF
VT

08

09

0A
0B
oC
0D
OE
OF

10
11
12
13
14
15
16
17
18

FF
CR

SO

S1
DLE
XON

10
11
12

DC2
XOFF

13

19
20
21

DC4
NAK
SYN

14
15
16
17
18
19

22

ETB
CAN

23
24
25
26
27

EM
SUB

1A
1B

ESC

FS
GS

1C
1D
1E
1F
20
21

28
29
30
31

RSt

us
SPACE

32

33
34
35
36
37

22
23
24
25
26

%

38
39
40

27
28
29

41
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CHAR

HEX

DEC

CHAR

HEX

DEC

CHAR

HEX

DEC
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Operator Symbols

- 18
1,11, 12
", 14
#,12

1 (pi), 211
$, 12

&, 20
13

(). 18

*, 19

+, 18

. (bit select operator), 14
/,19

» 11

<, 16
<<, 23
<=, 17
<> 17
=15

> 16
>=, 16
>> 23
@, 11

\, 15

" 21

|, 20
~(), 22

A

absolute position
absolute path (PAB), 195
absolute positioning mode
(MAL), 174
effect on distance, 50
establishing, 224
effect on position report, 96,
288
zeroed after homing, 122
acceleration, 25
assignment of, 26
change on-the-fly, 45, 175
feedforward gain, 252
feedforward gain, negative, 252
maximum, slave axis, 97
path, 193
scaling (PSCLA), 220
scaling factor (SCLA), 237, 238
s-curve profiling, 27
homing, 124
jogging, 145
joystick, 152
paths, 194
access, 138
active damping (610n), 53
actual feedbackdevice positidbee
position

Index

addition (+), 18
address, auto-addressing units in a
chain, 31
analog input
ANI option. SeeANI
joystick, 156, 157, 158, 159
assignment/comparison, 33
feedrate override, 107
status, 278
voltage range, 157
override voltage, 34, 35
analog output offset (servo), 264
analog output, auxiliary
(OUTANA), 187
AND (logical operator), 32
ANI
check input voltage, 278
polarity, 33
position
assignment/comparison, 95,
198
capture, 203, 299
status, 278, 288, 297
selected with SFB, 250, 288
voltage
assignment/comparison, 32
captured, 42, 282
status, 32, 278
anti-resonance (610n), 55
application examples, 100, 101
continuous phase shift, 111
GOWHEN, 118
preset phase shift, 113
applications help (HELP), 122
arc segment, 198, 199, 200, 201
arc tangent, 38, 229
ASCII character designator (\), 15
ASCII Table, 341
assignment of master and slave, 102
auto current standby (610n), 60
axis moving status, 35, 178, 279
axis status, 35, 279
axis status, extended, 37, 280, 281,
282
axis, contouring, 201

B

backup to home (HOMBAC), 128,
129

BCD program select input, 136, 141

begin and end string ("), 14

begin comments (;), 11

begin executing a program (RUN),
236

begin program definition (DEF), 61

beginning of transmission characters
(BOT), 39

binary identifier (b), 39

binary variable (VARB), 318
clearing, 318
display of bits, 23
writing, 325
bit select operator (.), 4, 14
bitwise AND (&), 20
bitwise exclusive OR ("), 22
bitwise NOT (~), 22
bitwise OR (), 20
Boolean And (&), 20
Boolean Exclusive Or ("), 21
Boolean Inclusive Or (]), 20
Boolean Not (~), 22
branching
ELSE, 76
error program, 89
GOSUB, 117
GOTO, 117
IF, 130
JUMP, 159
NIF, 178
NWHILE, 180
REPEAT, 235
UNTIL, 314
WHILE, 323
BREAK, 40, 117
break point (BP), 39
brownout fault (615n), 70
buffered commands
looping, 162, 169
looping, compiled, 213, 214

C

call a subroutine (GOSUB), 117
captured positionSeeposition capture
carriage return
command delimiter, 4
transmission character, 79, 80
case sensitivity, 4
center position specifications, 199,
200, 218
characters
command delimiters, 4
comment delimiter, 4, 11
field separators, 4
limit per line, 4
neutral (spaces), 4
circular interpolationSee
contouring
clear display (DCLEAR), 61
clear error condition, 88
clear interrupt condition status
(INTCLR), 142
clear variables (VARCLR), 318
COM port
enable/disable (E), 75
function, setup, 72
selection (PORT), 216

Index 343



commanded acceleration,
feedforward gain, 252
commanded direction polarity, 43
commanded position, 210, 303
capture, 204, 299
comparison or assignment, 202
display, 298
slave
assignment/comparison, 225
transfer, 305
commands
6000 vs. X language, 335
buffered, 11
looping, 169
looping, compiled, 213, 214
command buffer execution
after end-of-travel limit
(COMEXL), 47
after in-position signal
(COMEXP), 47
after kill (COMEXK), 46
after pause/continue input
(COMEXR), 48
after stop (COMEXS), 48
continuous (COMEXC), 45
command description format, 2
command field symbols, 3
command value substitutions, 5
command-to-product
compatibility, 2, 327
default settings, 2
delimiters, 4
immediate, 11
syntax, 2
types, 2
comment delimiter, 4, 11
communication interface
addressing units in a chain, 31
COM port selection (PORT), 216
controlling multiple COM ports,
216
send response to alternate
port, 24
send response to both ports, 24
echo enable, 75
enable communication (E), 75
RP240 check, 72
XON/XOFF, enable & disable,
325
compiled motion
compiling (PCOMP), 208
failed PCOMP, 266, 309
final velocity, 321
GOBUF segments, 115
looping, 213, 214
memory status, 266, 309
outputs (POUTn command), 216
run the profile (PRUN), 219
status of program storage, 284
status, free segments, 249, 308
uncompile the profile
(PUCOMP), 226
compiling a profile (PCOMP), 208
conditional branching
ELSE, 76
IF, 130
NIF, 178
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NWHILE, 180
REPEAT, 235
UNTIL, 314
WHILE, 323

conditional go, 118
configuration

controller, 161
drive, 161

continue (!C), 39, 41, 48, 162
continuous positioning mode

(MC1), 175

continuous shiftSeeshift,

continuous

contouring, 193

affected by drive resolution, 69,
209

affected by mechanical
resolution, 209

affected by pulse width, 209, 227

axes, inclusion of, 201
memory allocation, 176
path
absolute (PAB), 195
acceleration (PA), 193
acceleration scaling (SCLA),
220
acceleration, s-curve, 194

CCW arc, origin specified, 199

CCW arc, radius specified,
198

compile (PCOMP), 208

compile (PCOMP), failure,
266, 309

CW arc, origin specified, 200

CW arc, radius specified, 201

deceleration (PAD), 196

deceleration, s-curve, 196

definition (DEF/END), 61, 79

distance scaling (PSCLD),
222

feedrate override, affected by,

107
incremental (PAB), 195
line segment definition, 213
local coordinates (PLC), 212
local mode (PL), 211
memory allocation, 176
memory status, 284
outputs (POUT), 216

proportional axis (PPRO), 218

radius tolerance (PRTOL),
218

run/execute (PRUN), 219

s-curve accel/decel, 194, 196

tangent axis resolution
(PTAN), 226

uncompile (PUCOMP), 226

velocity (PV), 228

velocity scaling (PSCLV), 222

work coordinates (PWC), 229

control characters, 324
control signal offset, 264

negative, 265

controlling multiple serial ports

select target port (PORT), 216

send response to alternate port, 24

send response to both ports, 24

coordinates, contouring
absolute, 195
incremental, 195
correction move, 80, 82
correction velocity, 82
cosine, 49, 229
counter
encoder enabled as counter
(CNTE), 44, 210
value
assignment/comparison
(CNT), 43
status, 283
to interrupt PC-AT
(CNTINT), 44

current reduction at rest (610n), 60

D

DAC
limit, 54
minimum level, 54
value
assignment/comparison, 52
status, 284
damping, 259
damping, active (610n), 53
data
assignment (DAT), 55
fields, in command syntax, 3
program (DATP), 55, 56
program size (DATSIZ), 58
read from the RP240, 67
statement (DATA), 56
memory required, 176
storage, 56, 57, 58, 285
teach, 60
transfer, 191, 192
datapoints, streaming mode, 244,
273
deadband, 47
encoder move, 76
joystick center, 156
joystick end, 157
position maintenance, 76, 81
stall, 91
debounce time for programmable
inputs, 133
debugging tools
SeeProgrammer's Guide and
back cover
axis status (extended) report,
280
axis status report, 279
break point, 40
break, manual, 40
ENBL and P-CUT status, 293,
294
error messages, 7
HALT, 121
identify bad command, 9, 283
single-step mode, 12, 272
technical support, 122
trace mode, 305
translation mode, 306



deceleration, 28
assignment/comparison, 29
change on-the-fly, 45
limits
hard, 166
soft, 171

path, 196

s-curve profiling, 30
hard limits, 166
homing, 126
jogging, 147
joystick, 154
paths, 196
soft limits, 171

default command settings, 2

define
program/subroutine/path (DEF),

61
user status, 134

degrees, unit of measure, 229

delay time (T command), 277

delete a program/subroutine/path
(DEL), 62

delimiter, comment, 4, 11

delimiters, command, 4

digital-to-analog converter (DAC)
voltage, 52, 54, 284

direction polarity, commanded, 43

disable drive, 72

disable drive on kill, 161

display
messages, 14
RP240.SeeRP240

distance, 50
assignment, 52
change on-the-fly, 45, 50
fractional step truncation, 51,

240, 242
master Seemaster, distance
maximum, based on pulse width,
227
registration, 232
lock-out, 233
scaling factor (SCLD), 237
scaling factor, contouring
(PSCLD), 222
setpoint window, 269
streaming
data points (SD), 244
enable, 273
interval, 271
status, 280
target zone, 274

dither
amplitude, 248
frequency, 248

division, 19

DRESET command, 70

drive
active damping (610n), 53
anti-resonance (610n), 55
auto current standby (610n), 60
configuration

disable drive on kill, 161

fault level (DRFLVL), 71

resolution (DRES), 69
disable, 72

drive (continued)

electronic viscosity (610n), 62

enable, 72

fault, 71, 160
615n (DRESET), 70
causes free wheel, 161
input, 37, 71, 135, 281
level (DRFLVL), 71, 135
output, 189

motor inductance (610n), 64

resetting (615n), 70

shutdown, 72, 160, 161

static torque setting (610n), 64

waveform (610n), 73

E

echo, communication, 75
electronic viscosity (610n), 62
ELSE, 76, 130, 179
enable (ENBL) input status, 83, 139,
286, 293, 294
error checking, 87
error program, 88
enable or disable Following, 99
status, 110, 289
enabling the drives, 72
encoder
counter, use as, 44, 284
encoder step mode (ENC1), 77
move deadband, 76
polarity, 78
position
assignment/comparison, 95, 210
capture, 137, 205, 300
error, 210
status, 288, 302
position maintenane, 80
resolution (ERES), 84
selected with SFB, 250
step & direction input for
Following 106
Z-channel homing, 122, 130
end of line terminating characters
(EQL), 79
end of loop (LN), 162, 169
end of loop, compiled (PLN), 213
end of transmission characters
(EQT), 80
end program/subroutine/path
definition (END), 79
end-of-travel limits
active level, 168
deceleration, 166
s-curve, 166
effect on command buffer, 47
effect on homing, 122, 128
enable/disable, 165
soft limit
decel, 170
decleration, s-curve, 171
enable/disable, 168
range, negative direction, 172
range, positive direction, 173
status, 36, 168, 279, 295
enter interactive data ('), 13

erase all programs (ERASE), 84
error
clearing, 88
error checking enable (ERROR),
87
error detection level (ERRLVL),
86
program assignment (ERRORP),
88
prompt (ERRBAD), 85
responses, 7
status, 83, 88, 285, 286
exclusive or (%), 21
extended axis status, 37, 281, 282

F

factory default settings, 236
fast status
customizing, 92
registers, 44, 143
system update rate (servo), 267
faults
Seedrive, fault
Seeerror
Seemotor
feedback source selection, 250
feedrate override, 312
acceleration (FRA), 108
enable (FR), 107
high channel (FRH), 108
low channel (FRL), 108
percentage (FRPER), 107, 108,
109
field separator, 4
filter, master position, 96
final velocity (compiled motion), 321
Following
conditions for killing a profile, 102
enable or disable, 99
status, 110, 289
status, 109, 288, 290
step & direction input 106
force software interrupt (INTSW), 143
fractional step truncation, 51, 240,
242

G

gains

acceleration feedforward, 252

acceleration feedforward gain,
negative, 252

gain set, display, 290, 308

gain set, enabling, 253

gain set, saving, 258

gain set, setpoint window, 270

integral feedback, 254, 255

integral feedback, negative, 256

integral windup limit, 255

proportional feedback, 257

proportional feedback, negative,
257

velocity feedback, 259
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gains(continued) incremental positioning mode J
velocity feedback, negative, 262 (MAQ), 174
velocity feedforward, 260 effect on distance, 50 jerk, 30, 124, 126, 145, 154, 166
velocity feedforward, negative, 261 indirect variables, 317 jog
global command identifier (@), 4, 11 inductance, motor (610n), 64 acceleration, 145
GO, 114 initial master cycle position, 99 s-curve, 146
compiled (GOBUF), 115 input buffer, 232 deceleration, 147
GOBUF, compiled motion inputs, 6 s-curve, 148
segments, 115 analog.SeeANI input
good prompt (ERROK), 87 analog, joystickSeegjoystick negative direction, 138

gosub, 117 enable (ENBL) status, 293, 294 positive direction, 138
branch to error program, 87 encoderSeeencoder speed select, 138
on input condition, 181 limits mode enable (JOG), 144
on user status condition, 183 end-of-travel Seeend-of-travel using RP240, 63
on VAR1 condition, 184 home.Seehoming, home input joystick
goto, 117 programmable acceleration (JOYA), 151
branch to error program, 87 active level (INLVL), 139 analog channel high (JOYAXH), 156
GOWHEN, 118 bit pattern, 6 analog channel low (JOYAXL), 156
error condition, 83, 286 waiting for in streaming center (JOYCTR), 157
check, 88 mode, 245 center deadband (JOYCDB), 156
status, 36, 280 debounce deceleration (JOYAD), 154

via trigger input, 307
gradient, LDT, 163
greater than (>), 16
greater than or equal (>=), 16

H

halt, 121
stop error program, 88
hard limit
active level (LHLVL), 168
deceleration (LHAD), 166
enable (LH), 165

system update rate (servo),
267

debounce time, 133

enable (INEN), 135

function assignments
(INFNC), 136

function enable (INFEN), 135

jog
negative direction, 138
positive direction, 138
speed select, 138

kill, 136

pause/continue, 137
effect on command buffer, 48

end deadband (JOYEDB), 157
use in feedrate override, 107
full deflection, 158
inputs, 33, 278
circuit drawing, 151
pin-outs, 150
status, 139, 293, 294
s-curve accel/decel, 152, 154
velocity high (JOYVH), 157
velocity low (JOYVL), 158
voltage
assignment/comparison, 33
override, 34, 35
range, 157

s-curve deceleration, 166
status, 168, 295
hardware counter, 44, 45

PC-AT interrupt, 138 status, 278
position capture, 137 zero (JOYZ), 159

hardware interrupt, 142, 294 program select, 138 jump, 117, 159
HELP, 122 program select, BCD, 136
hexadecimal identifier (h), 121 registration, 229 K
homing status, 131, 293
acceleration, 123, 124 stop, 137, 237 Kill. 160, 161

strobe time, 141
thumbwheel, 141, 313
trigger interrupt, 137, 204,
205, 206, 207, 299, 300,
301, 302
user fault, 137
pulse cut (P-CUT) status, 293,

conditions that will kill a
Following move, 102

disable drive, 161

immediate ('K), 41, 141, 175

input, 46, 136

on stall (ESK), 91

backup enable, 127
deceleration, 125
final direction, 127
home input
active level, 128
reference edge, 128
status, 169, 295

initiate (HOM), 122 294
s-curve accel/decel, 124, 126 system update rate (servo), 267 L
status, 35, 279 trigger.Seetrigger inputs
to encoder Z-channel, 130 integral feedback gain, 254 label .
velocity integral feedback gain, negative, 256 declaration ($), 12
final, 129 integral windup limit, 255 transfer, 295
starting, 129 ?nteractive date("), 13 LDT ‘
zero absolute postion, 122 interrupt gradient, 163
PC-AT polarity, 163
clearing, 142 position

assignment/comparison, 95
captured, 206, 301
status, 162, 288, 295
update rate, 165, 267
read error, 83, 286
recirculations, 164
resolution, 164
selected with SFB, 250, 288

| counter value, 44
hardware, 142
input function, 138
software, forced, 143
status, 142, 294
status register, 143
timer value, 291

program, 181, 182, 184

IF, 32, 76, 130, 179

immediate commands, 11
immediate data read from RP240, 67
immediate stop, 237

in position, 47, 81, 144

inclusive or (]), 20
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LEDs, RP240, 63
left-to-right math, 4
length, master cycle, 98
less than (<), 16
less than or equal (<=), 17
limits
activate output, 189
end-of-travel Seeend-of-travel
limits
home.Seehoming, home input
status, 168, 295
line feed
command delimiter, 4
transmission character, 79, 80
line segment, contouring, 213
linear interpolation
distance, 50
distance scaling, 240
initiate motion (GOL), 116
path
acceleration (PA), 193
acceleration scaling (PSCLA),
220
acceleration s-curves (PAA), 194
deceleration (PAD), 196
deceleration s-curves (PADA), 196
velocity (PV), 228
velocity scaling (PSCLV), 222
local coordinate system, 195, 211, 212
lock-out distance, registration, 233
logical operators
AND, 32
NOT, 180
OR, 185
loops
compiled, 214
end of loop, 169
compiled, 213
in streaming mode, 246
nested, 162
terminate, 173
low voltage fault (610n), 37, 281

M

master
definition of, 102
status, 110, 289
direction, status of, 110, 289
distance
fractional step truncation, 242
programming (FOLMD), 104
master cycle
counting
restart, 98
length, 98
number
assighment/comparison, 179
transfer, 296
position
assignment/comparison
(PMAS), 215
initial, 99
rollover, 215, 304
transfer (TPMAS), 304
status, 110, 289

master(continued)
master position filtering, 96
status, 110, 289
master position prediction, 106
status, 110, 289
moving, status of, 110, 289
ratio to slave, 105
change on the fly, 105
status, 110, 289
scaling, 241
slave assignment, 102
velocity, 313, 322
mathematical operators
(). 18
* 19
+, 18
/, 19
=15
SQRT, 265
maximum allowable position error,
263
maximum slave acceleration, 97
maximum slave velocity, 97
memory
after a reset, 236
allocation, 176
data statement (teach mode), 176
expanded (-M option), 176, 177
labels, 12
locking, 138
status, usage, 284, 296
messages
display on RP240 (DWRITE), 74
error, 7
sending, 14
motion parameters, 114
motion trajectory update rate, 267
motion, compiledSeecontouring or
compiled motion
motor
current standby mode (610n), 60
fault (610n), 37, 281
fault (615n), 70
inductance (610n), 64
motor step mode (ENC®), 77, 130
position
assignment/comparison, 214
capture, 137, 207, 302
status, 303
static torque (610n), 64
moving/not moving status, 35, 178, 279
multi-line response, 79
multiplication, 19

N

nested loops, 162
neutral characters, 4
NIF, 76, 130, 179
not equal (<>), 17
not, bitwise operator (~), 22
not, logical operator (NOT), 180
number, master cycle, 179, 296
numeric variable, 324

clearing, 318
NWHILE, 180, 323

O

offset
position, 224
servo control signal, 264, 284
negative, 265
on conditions (program interrupts),
181, 182, 183, 184
one-shot registration, 234
on-the-fly D changes, 45, 50
on-the-fly FOLRD & FOLRN
changes, 45, 105, 106
on-the-fly MA & MC changes, 45,
174, 175
on-the-fly profile change not
possible, 36, 280
on-the-fly V, A & AD changes, 45,
175
operation priority level, 18
operator symbols
1,11
", 14
#, 12
$, 12
&, 20
', 13
(). 18
* 19
+, 18
. (bit select operator), 14
/, 19
w11
<, 16
<<, 23
<=, 17
<>, 17
=15
>, 16
>=, 16
>> 23
@, 11
\\, 15
A 21
|, 20
~0, 22
or, 323
or, Boolean exclusive (), 21
or, Boolean inclusive operator (|), 20
or, logical operators (OR), 185
origin specified CCW arc segment
(PARCOM), 199
origin specified CW arc sergment
(PARCOP), 200
oscillation, reducing, 254
other input status (INO), 139
outputs, 6
analog output, auxiliary
(OUTANA), 187
changing in streaming mode, 246
DAC control signal limit, 52, 54
path (POUT), 216
programmable
activate, 185
activate, multiple, 186
active level (OUTLVL), 190
bit pattern, 6
streaming mode, 246
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outputs, programmablgontinued)

enable (OUTEN), 187

fault output, 189

function assignments

(OUTENC), 188

function enable (OUTFEN), 188

limit encontered, 189

maximum position error

exceeded, 189

moving/not moving, 189

output on position, 189, 190

PLC, 191

program in progress, 189

stall indicator, 189

status, 185, 186, 297

strobing, 191

system update rate (servo), 267

over temp fault (610n), 37, 281
overcurrent fault (615n), 70
over-damping, 259
override analog input voltage, 34, 35
overshoot, 254, 255
overtemperature fault (615n), 70
overvoltage fault (615n), 70

P

participating axes (INDAX), 132
participating axes, contouring
(PAXES), 201
partitioning memory, 176
password, RP240, 65
pause active, status, 266, 309
pause program execution (PS), 220
pause/continue input, 137
effect on motion & program
execution, 48
PC-AT
interrupt, 44, 138, 142, 291
output buffer, 232
transmit message strings, 324
phase, shift
continuous, 111
position assignment/comparison,
225
position transfer, 304
preset, 112
phase, tracking, 96
Pi (), 211
PLC
data inputs (INPLC), 140
I/0 handling, 313
inputs, 140
strob outputs (OUTPLC), 191
pointer, data
location, 66, 285
reset, 58
set, 57
polarity
ANl input, 33
commanded direction, 43
drive fault input, 71
encoder input, 78
end-of-travel inputs, 168
home inputs, 128
LDT input, 163

348 6000 Series Software Reference

programmable inputs, 139
programmable outputs, 190
trigger inputs, 139

PORT (selecting a COM port), 216
position

absolute, establishing, 224
actual, 210, 303
ANI
assignment/comparison, 96,
198
captured, 203, 298
status, 278, 288, 297
capture
accuracy, 203, 206, 299, 301
commanded, 204, 299
encoder, 137, 205, 266, 300,
309
for registration, 229
LDT, 206, 301
motor, 137, 207, 266, 302,
309
resolver, 205, 300
commanded, 202, 210, 298, 303
captured, 204
current feedback device, 95
encoder, 210, 302
assignment/comparison, 96
status, 288
error
exceeded max. limit, 83, 280,
286
setting max. allowable
(SMPER), 263
status, 210, 303
LDT, 162, 295
assignment/comparison, 96, 162
captured, 206
read error, 83, 286
status, 288, 295
master cycle, 99
master position predictiosee
master, master position
prediction
motor, 215, 303
offset, 224
output on position, 190
overshoot, 255
positioning mode selection, 174,
175
change on the fly, 174, 175
resolver, 302
assignment/comparison, 96, 210
status, 288
RP240 cursor (DPCUR), 65
set to zero after homing, 122
setpoint, 202, 298
shift
continuous, 111
preset, 112
set to zero upon FOLEN1, 99
tracking, 259, 260

position maintenance, 76

deadband (EPMDB), 80, 81
enable (EPM), 80

gain factor (EPMG), 82
maximum velocity (EPMV), 82
vs. servoing, 80

power-up start program (STARTP),
271
pre-emptive GOsSeeon-the-fly.
preset positioning mode (MC®),
175
preset shiftSeeshift, preset
priority level, 18, 19
product revision, 2, 306
profile, compiling (PCOMP), 208
program
branch condition, 12, 117, 159,
183, 184
break point, 39
comments, 4
contents, display, 304
data (DATP), 56
debug, 306
command errors, 283
definition, 61, 79, 236
definition, prompt (ERRDEF), 86
directory, 284
erase, 84
error handling, 88
error responses, 7
execution
status, 266, 287, 309
termination, 40, 121
upon power-up, 271
flow control, 121, 159, 178, 180,
235
interrupts, 181
jump (branch), 159
label, 12
list all programs, 284
memory allocation, 176
name, 61, 117, 141
pause, 220
power-up program, 271
reset, effect of, 236
run, 236
security, 138
selection, 138, 141
size restriction, 176
step through, 12, 272
storage, 176, 296
trace mode, 305
translation mode, 306
upload, 304
programmable inputSeeinputs,
programmable
programmable outputSeeoutputs,
programmable
programming exampleSee
application examples
prompt
error, 85
program definition, 86
proportional axis, 201
proportional feedback gain, 257
proportional feedback gain,
negative, 257
pulse cut-off (P-CUT)
input status, 83, 139, 286, 293,
294
pulse width (PULSE), 227



R

radian, 229, 277
radius
CCW arc segment (PARCM),
198
center point, 218
CW arc segment (PARCP), 201
endpoint, 218
error, 218
start point, 218
ratio of slave to master, 104
change on the fly, 105, 106
final ratio (in compiled profile),
105
status, 110, 289
read a value (READ), 232
read data from parallel /0, 191
read RP240 data (DREAD), 66, 67
read RP240 function key
(DREADF), 67
regen fault (615n), 70
registration
distance, 232
lock-out, 233
enable, 229
single-shot (REGSS), 234
status, profile not possible, 36,
280
status, trigger occurred, 36, 280
trigger interrupt, 137

relational operators, 131, 235, 314,

322, 323
REPEAT, 32, 180, 235, 314
reset, 236
controller (RESET), 236
data pointer (DATRST), 58
drive (DRESET), 70
hardware up/down counter
(CNTR), 45
input (615n), 70
resolution
drive, 69
encoder, 84
LDT, 164
path tangent axis, 226
resolver, 84
resolver
position
assignment/comparison, 95,
210
capture, 205, 300
status, 288, 302
resolution, 84
selected with SFB, 250
responses
beginning-of-transmission
characters, 39
end of line characters, 79
end-of-transmission characters,
80
error, 7
send to both COM ports, 24
restart master cycle counting, 98,
307
revision level, 306

rollover of master cycle position,
215, 304
round-off error, square root, 265
RP240
COM port setup, 72
connection verified, 266, 309
data read, 66
data read immediate mode, 67
display layout, 65, 74
display variable, 73
jog mode, 63
LEDs, 63
password, 65
position cursor, 65, 66
read function key, 67
write text, 74
RS-232C
auto-addressing (ADDR), 31
COM port setup, 72
enable/disable communication,
75
port, 324, 325
RS-485
auto-addressing (ADDR), 31
COM port setup, 72
disable XON/XOFF, 325
enable/disable communication,
75
run, compiled program (PRUN), 219
run, program (RUN), 236

sampling frequency ratio, 132, 267
save command buffer on limit, 47
scaling

acceleration, 238

distance, 240

enabling, 237

master, 241

path acceleration, 220

path distance, 222

path velocity, 222

velocity, 242
s-curves

servo

chattering, 259
commanded position, 202, 298
control signal offset, 264
negative, 265
DAC
offset, 264
setting limit, 54
value assignment/comparison,
52
voltage status, 284
data gathering, status, 266, 309
dither
amplitude, 248
frequency, 248
enabling drive, 264
feedback source selection, 250,
288
gain sets
display, 308
enable, 253
saving, 258
gains.Seegains
motion trajectory update rate,
267
move completion criteria, 274
over-damping, 259
overshoot, 255
position error, 255
max. allowable, 263
position tracking, 259, 260
sample period, 210, 267, 303
sampling frequency ratio, 132,
267
servo sampling update rate, 267
servoing vs. position
maintenance, 80
steady state position error, 257
system update rate, 267
target distance zone, 274
target velocity zone, 276
target zone mode enable, 274
target zone settling time, 311
target zone settling timeout
period, 275

acceleration, 27
contouring

path acceleration, 194

path deceleration, 196
deceleration, 30
hard limit deceleration, 166
homing acceleration, 124
homing deceleration, 126
jogging acceleration, 145
jogging deceleration, 147
joystick acceleration, 152
joystick deceleration, 154
linear interpolation

path acceleration, 194

path deceleration, 196
soft limit deceleration, 171

security of programs, 138
segmentSeecontouring.See

compiled motion

select bit, 14

set contouring axes (PAXES), 201
set data pointer (DATPTR), 57
setpoint window
distance, 269
gain set, 270
setting time Seetarget zone
shift
continuous, 111
application example, 111
position
assignment/comparison,
225
transfer, 304
L to R (bit 1 to bit 32), 23
preset, 112
application example, 113
position
assignment/comparison,
225
transfer, 304
R to L (bit 32 to bit 1), 23
status, 110, 289
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short circuit fault (615n), 70
shutdown the drive, 72, 160, 161
sine, 263
single step mode, 12, 272
single-line responses, 80
single-shot registration (REGSS),
234
slave
acceleration, max., 97
commanded position
assignment/comparison, 225
transfer, 305
conditional go, 118
definition of, 102
master assignment, 102
phase shiftSeeshift
ratio to master, 104
change on the fly, 106
final (compiled motion), 105
status, 110, 289
velocity, max., 97
soft limit
deceleration (LSAD), 170
effect on command buffer, 47
enable (LS), 170
negative-direction range
(LSNEG), 172
positive-direction range
(LSPOS), 173
s-curve deceleration, 171
software revision level, 306
space (neutral character), 4
square root, 265
square-wave signal, 248, 249
stall detect (ESTALL), 91
stall detect backlash deadband
(ESDB), 91
start timer (TIMST), 291
start/stop velocity (SSV), 268
start-up program (STARTP), 271
static torque (610n), 64
statistics, controller config. & status,
310
status
ANI position, 32, 278
captured, 203
axis, 35, 279

axis, extended, 37, 280, 281, 282

command error, 9, 283

commanded position, 202, 298
captured, 204, 299

compiled motion memory, 266,
309

counter, hardware, 283

DAC voltage, 52, 284

data pointer location, 66, 285

drive fault input, 37, 281

enable input, 293, 294

encoder position, 210, 302
captured, 205, 300

error, 83, 285, 286

fast status register, 92

Following, 109, 288, 290

free segments, compiled memory,

249, 308
gain set, 308
gains, current active, 290

status(continued)

inputs, 315
enable (ENBL), 293, 294
programmable, 131
pulse cut (P-CUT), 293, 294
interrupt, 142, 294, 315
joystick, 293, 294
labels, 295
LDT position, 162, 295
captured, 206, 301
limits, 168, 295
low voltage (610n), 37, 281
memory, 284, 296
motor fault (610n), 37, 281
motor position, 214, 303
captured, 207, 302
moving/not moving, 178
outputs, 185, 186, 297
over temperature (610n), 37, 281
pause, 266, 309
position capture, 266, 309
position error, 210, 303
program contents, 304
program directory, 284
program execution, 266, 287, 309
pulse-cut input, 293, 294
resolver position, 210, 302
captured, 205, 300
settling time, 311
software revision level, 306
system, 266, 309, 310, 315
timer, 311
user, 133, 311, 315
velocity
feedback device, 312
motor, 312
voltage input, 278
voltage input for ANI, 278
wait, 266, 309

substitutions, command values, 5
binary variable (VARB), 318
data assignment (DAT), 55
numeric data read (READ), 232
numeric variable (VAR), 317
RP240 Function Key (DREADF), 67
RP240 numeric data (DREAD), 66
thumbwheel data (TW), 313

subtraction, 18

support, technical assistance, 122

syntax, 2, 3
guidelines, 4

system status (SS), 266

system update rate, 267

T

tangent (TAN), 277

tangent axis, 201

target zone, 36, 280
display actual settling time, 311
enabling, 274
setting the distance zone, 274
setting the timeout period, 275
setting the velocity zone, 276
timeout, 36, 280

teach mode
data assignment (DAT), 55
data pointer (DATPTR), 57
data pointer reset (DATRST), 58
data program (DATP), 56
data program size (DATSIZ), 58
data statement (DATA), 56
data storage (DATTCH), 60
memory requirement, 176

technical support, 122

terminal emulation, 75

terminate loop (LX), 173

terminate program execution, 40,

steady state position error, 257
step & direction Following 106
step through a program, 12, 272
stiction, 248, 249
stop
command, 237
effect on program execution, 48
input (INFNCi-D), 48, 137, 237
stop timer (TIMSTP), 292
streaming mode, 273
affected by pulse width, 227
distance streaming, 244
streaming data, 244
datapoint, 244
interval (STD), 272
velocity streaming, 245
string variable (VARS), 14, 319, 325
clearing, 318
strobe
data, 313
PLC, 191
thumbwheels, 192
time, 141
subroutine, 184
branch condition, 183
definition, 61, 79
effect of reset, 236
name, 61, 117
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88, 121

testing

start-up, 187
TEST command, 287

thumbwheel

assignment (TW), 313

data inputs (INSTW), 141
strobe outputs (OUTTW), 192
TM8, 141, 313

time delay (T), 277
timeout, target zone, 36, 280
timer, 311

assignment of value (TIM), 291
interrupt to PC-AT (TIMINT), 291
start, 292

stop, 292

system update rate (servo), 267

trace mode, 305
transfer

analog input voltage (TANV), 278

analog input voltage, ANI
(TANI), 278, 302

axis status (TAS), 279

axis status, extended (TASX),
280, 281, 282

captured commanded position
(TPCC), 299



transfer(continued)

command error, 283

commanded position of slave
(TPSLV), 305

current actual velocity (TVELA),
312

current commanded velocity
(TVEL), 312

DAC voltage, 284

data pointer location (TDPTR), 285

error status (TER), 285, 286

Following status (TFS), 288, 290

free segments (TSEG), 308

hardware counter value (TCNT),
283

input status programmable (TIN),
293

interrupt status (TINT), 294

labels (TLABEL), 295

limits (TLIM), 295

master cycle number (TNMCY), 296

master cycle position (TPMAS), 304

master velocity (TVMAS), 313

memory usage (TMEM), 296

net position shift (TPSHF), 304

other input status (TINO), 293,
294

output status (TOUT), 297

position commanded (TPC), 298

position error (TPER), 303

position of ANI inputs (TPANI),
297

position of captured ANI
(TPCA), 298

position of captured encoder
(TPCE), 300

position of captured LDT
(TPCL), 301

position of captured motor
(TPCM), 302

position of encoder (TPE), 302

position of motor (TPM), 303

position of selected feedback
device (TFB), 288

program (TPROG), 304

program directory (TDIR), 284

program execution status (TEX),
287

revision level (TREV), 306

servo gain set (TSGSET), 308

servo gains (TGAIN), 290

servo settling time (TSTLT), 311

statistics (TSTAT), 310

system status (TSS), 309, 310

timer (TTIM), 311

user status (TUS), 311

voltage of captured ANI (TCA),

trigger inputgcontinued)
programmed
GOWHEN function, 307
restart master cycle counting,
307
status, 110, 289
programmed functions, 136
registration, 137, 229, 232
status, 131, 293
trigonometric operators, 211, 229,
263, 317
troubleshooting
SeeProgrammer's Guide
axis status, 279
axis status, extended, 280
controller statistics, 310
ENBL status, 293, 294
error messages, 7
Following status, 288, 290
identify bad command, 9
P-CUT status, 293, 294
system status, 266
technical support, 122
truncation
acceleration/deceleration, 238
distance, 240, 241
path velocity, 223
velocity, 243

U

uncompile a compiled profile
(PUCOMP), 226
unconditional looping, 162, 169
compiled, 213, 214
undervoltage fault (615n), 70
units of measurement, 2
UNTIL, 32, 180, 235, 314
user fault, 137, 189
user status, 133, 311, 314
basis for gosub, 183
definition (INDUST), 134

\%

value substitution, command fields,
5
variables, 13
binary, 315
writing, 325
clearing (VARCLR), 318
conversion between numeric and
binary, 319
indirect, 317
numeric, 317
teach data, 55, 60

velocity (continued)
feedforward gain (SGVF), 260
feedforward gain, negative, 261
final (compiled motion), 321
master
assignment/comparison, 322
transfer, 313
maximum, based on pulse width,
227
maximum, slave axis (steppers),
97
scaling (SCLV), 237, 242
scaling, path (PSCLV), 222
start/stop, 268
streaming, 36, 245, 273, 280
target zone, 276
viscosity, electronic (610n), 62
voltage
ANl input, 32, 278
captured, 42, 282
DAC voltage, 52, 54, 284
joystick. Segjoystick
offset (servo), 264, 284

W

WAIT, 32, 180, 322
compared to GOWHEN, 119
status, 266, 309
waveform (610n), 73
WHILE, 32, 180, 323
window, setpoint
distance, 269
gain set, 270
windup, integral gain, 255
work coordinate system, 195, 211,
228
write, 14, 324
binary variable, 325
message, 324
numeric variable, 324
RP240 text, 74
string variable, 325

X

X vs. 6000 language, 335
x-center point, 199, 200
x-coordinate, 212, 228
x-endpoint, 199, 200, 201, 213
XON/XOFF, enable & disable, 325

Y

y-center point, 199, 200
y-coordinate, 212, 228

282 writing, 324 )
translation mode, 306 string, 319 y-endpoint, 199, 200, 201, 213
transmitting message strings, 324 writing, 325
trigger inputs, 207 velocity, 315 7
active level, 139 assignment, 316
debounce, 133 actual, 321 z-channel, 130

I/O bit pattern, 6

position capture, 137, 203, 204,
205, 206, 298, 299, 301
status, 266, 309

commanded, 320
change on-the-fly, 45, 175
feedback gain (SGV), 259
feedback gain, negative, 262

zero absolute position after homing,
122
zero master cycle position, 99
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6000 Series Commands — Functional Grouping

Assignment &
Comparison

sogsprEEe

egcEs=TonggEs

828

38733

Branching —
Conditional

Branching —
Unconditional
JUW

aosuUB

Q0oro

L

LN

LX

PLOCP

PLN

Command
Buffer Control
COVEXC

COVEXK

COMVEXL

COVEXP

COMVEXR

COVEXS

GOMEN

Command
Delimiter
<Cr>

<l f>

Communication Error Handling
ER ]

Interface

Controller
Configuration
VDD R

Counter
[ ONT ]
ONTE
CNTI NT
ONTR

Data Storage
[ DAT ]

DATA
[ DATP ]
DATPTR
DATRST
DATSI Z
DATTCH
[ DPTR ]
TDPTR

[ TW]

Display
(RP240)
DCLEAR
oG
DLED
DPASS
DPCUR

[ DREAD ]
[ DREADF |
DREADI
DRPCHK
DVAR

Drive Config.
DACTDP

DAREN

DAUTCS

DELM S

ERRLVL
ERRCR
ERRCRP
TER

Feedrate
Override

Following
FFILT

Interrupt to
PC-AT

I NTCLR

| NTHW

| NTSW

TINT

Jogging
JOG

[ ANV ]

Limits
(End-Of-Travel)
LH

Motion
(Compiled)
FOLRNF

Motion (Linear
Interpolated)

Motion
(S-Curve)
AA

On Condition
(Program
Interrupts)
ONCOND

ONN
O\P
ONUS
ONVARA
ONVARB

Operators
(Bitwise)
&

Operators
(Logical)
AND ]
NOT ]
R]

Operators
(Math)

]

~ %1 4~

e

SCRT ]

Operators
(Other)
!

@
$
#

Operators
(Relational)
=1

Outputs
aur

[ aJT ]
QUTALL
QUTANA
QUTEN
QUTFEN
QUTFNC
QUTLWL
QUTPA
QuTtPB
QUTPC
QUTPD
QUTPLC
QUTTW
TOUT

Path
Contouring

Power-Up
Execution
STARTP

Program
Debug Tools
#

ANVO
ANVCEN
BP
HELP

I NEN
QUTEN
STEP
TCOMDER
TRACE
TRANS

Program
Definition &
Execution

Program Flow
Control

BREAK

Registration &
Position

SSFR

STRGID
STRGTE
STRGIT
STRGIV
TFB
TSTLT
TVELA

Streaming
SD

STD
STREAM

Subroutine
Definition &
Execution

Timer
[ TIM]
TIM NT
TI MST
TI NBTP

Transfers
(Status)
TAN

[ 1 =Command
is used for

assignment and/or
comparison
operations.




6000 Series Software Reference

General Programming

Overview of command description format in this manual — see page 2.

Programming Guidelines:

« Command syntax — see pages 3 & 4.
Command value substitutions — see page 5.
Programmable 1/O bit patterns for all 6000 products — see page 6.
Error Messages and identifying bad commands — see pages 7-9
Other guidelines — see 6000 Series Programmer's Guide.

Command-to-product compatibility — see Appendix A.

6000 vs. X Language compatibility — see Appendix B.

List of commands: Functional list found on inside of this back cover.
Alphabetical list found in Appendix A.

Use Motion Architect:

Create a setup program (Setup feature).

Create and edit programs (Editor feature).

Download and upload programs, check status (Terminal feature).
Set up custom test/status displays (Panel feature).

Programming Tip: Resize the Editor and Terminal windows to be
side by side; this helps you quickly jump back and forth between
editing and downloading programs and checking responses.
From the on-line “6000 Software Reference” (Help menu), look up
command data and copy/paste code samples into your program.

Common Problems

Detailed troubleshooting instructions — refer to the 6000 Series
Programmer's Guide:
« Problem/Cause/Remedy table
« Program debug tools (error messages, Trace, Single-Step, etc.)
« Downloading error table (bus-based products)

Common problems:
* No motion. Possible causes include:
- P-CUT input or ENBL input must be grounded to allow motion.
Check status with TI NOF command (see bit #6).
- Drive is disabled. Enable with DRI VE command.
Make sure the drive fault level (DRFLVL) is correct.
- End-of-travel limit is active (check with TASF, bits 15-18).
If you are NOT using hardware limit switches, disable them
with the @.HO command.
« Programmable input (I NFNC) functions do not work, and drive fault
detection does not work:
- Enable input functions with the | NFEN1 command.
 Scaled values are incorrect:
- See Scaling section in the 6000 Series Programmer'’s Guide.

Technical Assistance: Phone numbers are reported with the HELP
command, and are listed on the inside cover of this document.

Programming Scenario

WARNING This programexecutes motion. Ifyou coupled
the motor to the load, make sure it is safe to move the load
without damaging equipment or injuring personnel. Be ready to enter
the ctrl/K command (from the terminal) to “kill” motion.

NOTE: A more detailed/illustrated version of this programming scenario
is provided in Chapter 1 of the 6000 Series Programmer's Guide.

O install your 6000 Series product according to the instructions in your
product's Installation Guide. If you have a servo product, you should tune
your system to ensure that you get predictable motion.

[ Install Motion Architect (disks are in the ship kit) and then launch
Motion Architect.

[] From the Motion Architect main menu, click on “Product”, click on
“Selection” and select the name of the product you are using. Click OK.

[] From the Motion Architect main menu, click on “Editor” to launch
Motion Architect's program editor.

O Inthe Editor, type in the program as shown below. The comments (to
the right of ; ") are shown here to explain the function of each command;
you do not have to type them in. This is a program for single-axis motion.

DEL EXAMPL ; Del ete the program cal | ed EXAMPL
DEF EXAMPL ; Begi n defining the program EXAVPL

DRI VE1 ;Enabl e the drive
M0 ; Sel ect preset positioning node
MAO ; Sel ect I ncremental positioning node
LH3 ;Enabl e hard end-of-travel limts
; <<WARNI NG>> | f you are not using
;hardware end-of-travel limt inputs,

;you can instead use the LHO command
;to disable the limts, but USE CAUTI ON
;s0 that you do not nove the |oad too
;far in either direction.

A25 ; Set acceleration to 25 units/sec/sec
AD25 ; Set deceleration to 25 units/sec/sec
V5 ;Set velocity to 5 units/sec
D16000 ; Set distance to 16000 units

; <<WARNI NG>> Make sure this is a safe
;distance if you disabled the end-of -

;travel limts (LHO command) above.
GO ; Execute the nove
END ; End definition of program EXAMPL

O Inthe Editor, save the program as “exampl.prg”.

O (If have not already done so, power up your 6000 Series product.)
From the Motion Architect main menu, click on “Terminal” to launch
Motion Architect's terminal emulator. From the “Transfers” menu, select
“Send Motion Program(s)”, choose the “exampl.prg” file, and click OK.

O Runthe Program: To run the program from the terminal emulator,
type the name of the program (in this case it is EXAMPL) and press the
carriage return or enter key.

If you are using a stepper, the default resolution will most likely be set to
25,000 steps per rev; therefore, running the EXAMPL program should
move the motor about 2/3 rev.

If you are using a servo, the default resolution will most likely be set to
4,000 counts per rev; therefore, running the EXAMPL program should
move the motor about 4 revs.

TASF Current axis-specific conditions

1.....Axis in motion 17...POS software limit (LSPQS) hit
2.....Commanded direction negative 18...NEG software limit (LSNEG) hit
3.....Accelerating 19...Within Deadband (EPNVDB)
4.....At commanded velocity 20...In Position (COVEXP)
5.....Home successful (HOM 21...In Distance Streaming Mode
6.....In Absolute Positioning 22...In Velocity Streaming Mode

Mode (M) 23...Position error limit (SMPER)
7.....In Continuous Positioning was exceeded

Mode (MC) 24...Load is within the Target Zone
8.....In Jog Mode (JOG) (STRGTD & STRGTV)

9.....In Joystick Mode (JOY) 25...Target Zone timeout (STRGTT)
10...In Encoder Step Mode (ENC)  26...Motion pending due to GOAHEN
11...Position Maintenance on (EPM) 27...LDT position read error
12...Stall was detected (ESTALL) 28...Registration move occurred

13...Drive shutdown occurred 29...RESERVED
14...Drive fault occurred 30...Pre-emptive (on-the-fly) GOor
15...POS hardware limit hit Registration move not possible
16...NEG hardware limit hit 31...RESERVED

32...RESERVED

TSSF ' Current system conditions

1.....System is ready 17...Loading thumbwheel data (TW
2.....RESERVED 18...Program Select Mode (I NSELP)
3.....Executing a program 19...Dwell is progress (T)
4.....Last command executed 20...Waiting for RP240 data

was immediate (DREAD or DREADF)
5.....In ASCII Mode 21...RP240 is connected
6.....In Echo Mode (ECHO) 22...Non-volatile memory error
7.....Defining a program (DEF) 23...Gathering servo data
8.....In Trace Mode (TRACE) 24...RESERVED
9.....In Step Mode (STEP) 25...Position captured with TRG-A
10...In Translation Mode 26...Position captured with TRG-B
11...Command error occurred 27...Position captured with TRG-C
12...Break point (BP) is active 28...Position captured with TRG-D
13...Pause active (PSor pause input) 29...Compiled memory is 75% full
14...Wait (WAI T) is active 30...Compiled memory is 100% full
15...Monitoring ONCOND conditions ~ 31...Compile (PCOVP) failed
16...Waiting for data (READ) 32...RESERVED

Other Status Commands ussey

TSTAT....... General system status.

TCMDER.....Identifies the command that caused an error.

.Execution status of the current program in progress.

..Names of all stored programs; memory usage.

..Following status.

Error status. You must first enable each error-checking bit

with the ERROR command. If the error-checking bit is

enabled and the error occurs, the controller will branch to

the error program assigned with the ERRORP command.

Status of P-CUT or ENBL input and joystick inputs.

Function and active status of each programmable & trigger

input. Bit assignments vary by product—refer to page 6.

...Function and active status of each programmable & auxiliary
output. Bit assignments vary by product—refer to page 6.

TPM.. .Commanded position (steppers).

.Commanded position (servos).

Position error (difference of commanded vs. actual).
TASXF....... Extended axis status.

On-line Documentation

The contents of this document may be viewed and printed from the PDF files on our web site (www.compumotor.com)
and from the hypertext version accessed via the Help menu in Motion Architect.
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