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PREFACE

SCOPE

This Manual contains instructions for remotely operating the FM/AM-1600S Communication
Service Monitor and FM/AM-1600CSA Dual Mode Cellular System Analyzer. The instruction
level is relatively basic and presupposes no previous experience on the part of the operator
with remote operation of a communication service monitor or cellular system analyzer. A basic
understanding of communication electronics and ceilular system formats is helpful. It is
strongly recommended that the operator be thoroughly familiar with this manual as wel! as the
Operation Manuals of the Test Sets before attempting to operate the Test Sets remotely.

CRGANIZATION
The FM/AM-16005, FM/AM-1600CSA TMAC Users Manual is composed of the following sections:

SECTION 1 - INTRODUCTION

Provides an introduction to the TMAC language.

SECTION 2 - REMOTE CONFIGURATION

Provides step-by-step procedures for configuring the FM/AM-1600S or
FM/AM-1600CSA for various remote operations.

SECTION 3 - GENERAL TMAC (TEST MACRO LANGUAGE)

Describes and explains the various features of the General TMAC language.

SECTION 4 - 16008 SPECIFIC TMAC COMMANDS

Lists and detaiis the Specific TMAC commands for the FM/AM-1600S. Commands
are arranged by Operation Mode for convenience.

SECTION 5 - CSA QUICK REFERENCE LIST

Briefly lists the FM/AM-1800S TMAC commands in alphabetical order.

SECTION 8 - CREATING AND LOADING CSA SPECIFIC PROGRAMS

Provides step-by-step procedures and examples for creating and loading CSA
specific programs.

SECTION 7 - CSA SPECIFIC TMAC COMMANDS

Lists and details the Specific TMAC commands for the FM/AM-1600CSA.
Commands are arranged by Operation Mode for convenience.

SECTION 8 - 16008 QUICK REFERENGE LIST

Briefly lists the FM/AM-1600CSA TMAC commands in alphabetical order.

SECTION 9 - CSA PROGRAM EXAMPLES

Provides functional CSA program examples.



NOMENCLATURE

The following names are used interchangeably to indicate the FM/AM-16008 Communication
Service Monitor:

&

&
@
®

FM/AM-1600S
16005
FM/AM-1600S Test Set

Test Set (Paragraphs applying only to the FM/AM-1600S are so indicated. Test Set is
usead in other paragraphs to indicate either configuration.}

The following names are used interchangeably to indicate the FM/AM-1600CSA Dual Mode
Cellular System Analyzer {and when referring to connectors, the auxiliary unit in particular):

@
]
L

FM/AM-1600CSA
CSA
FM/AM-1600CSA Test Set

Test Set (Paragraphs applying only to the FM/AM-1600CS8A are so indicated. Test
Set is used in other paragraphs to indicate either configuration.})
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SECTION 1 - INTRODUCTION

TMAC (Test Macro Language) was developed by IFR Systems Inc. to operate IFR test
equipment in a remote configuration and allow internal versatile software to be created. TMAC
is written so not just single measurements but entire batteries of tests may be performed.
Combining this capability with the test functions available with the FM/AM-16008 and
FM/AM-1800CSA gives the user a great deal of flexibility in testing communication devices in
an ATE environment. Additionally this language also provides a format to store and perform
user defined test sequences. TMAC is based on the IEEE-488.2 format and conforms to the
SCP! Standard. Some commands and operators, created before and not conforming to the
SCPI Standard, are so noted.

TMAC is written on several layers of complexity. The first layer consists of the Machine
Specific TMAC Commands. These commands are what actually set up and control the Test Set
and take the measurements. The Specific TMAC commands for the FM/AM-1600S and
FM/AM-1800CSA encompass the complete operation of the Test Set. Every function of the
FM/AM-1600S and FM/AM-1800CSA can be performed remotely with the exception of power up
of the Test Set and CRT intensity control.

The second level of TMAC is the framework that is used to combine the machine specific
commands into a coherent and fluid process. Decision making commands allow different
procedures to be performed under differing circumstances. These decisions may be based on
complex expressions as well as simple boolean answers being returned from the Test Set.
Looping commands aliow the continual monitoring of a parameter while performing tasks. Math
and logic function commands together with bit manipulating commands allow the use and
evaluation of complex functions. TMAC also provides a variety of data structures to assist in
developing test procedures. Graphic commands allow the development of user defined screens
and menus to aid the user in performing test sequences. The Status Sysiem provided allows
the monitoring of the Status Registers called for in the IEEE-488.2 Standard.

The third layer and one of the main strengths of TMAC is the capability to define macros with
procedures built of machine specific commands as organized by the framework commands.
Macros allow step by step test procedures to be developed, stored and locally or remotely
implemented. Using macros is easy. Entering the name of the macro along with any variable
parameters, executes the macro. Macros can be executed within other macros, allowing
complicated procedures to be divided into smaller tasks. Macros can be initiated remotely,
from the Front Panel Keyboard or automatically upon power up of the Test Set.

The final layer of TMAC is the ability to Multitask Macros. The Multitasking feature of TMAC
allows several macros to alternate command execution at once giving the appearance of being
executed simultaneously. Multitasking in TMAC allows the user to activate a task, pass to the
next task, put a task to sleep, wake a sleeping task and stop a task.

1-1/1-2 Blank






SECTION 2 - REMOTE CONFIGURATION

2-1 GENERAL

This section provide general configuration procedures for remote operation for the
FM/AM-16008 and the FM/AM-1600CSA. Remote operation depends on having Test Set
setftings match user equipment and interface settings. Settings in configuration procedures may
require variation depending on user equipment.

2-2 CONFIGURING FOR RS5-232 OPERATION
2-2-1 REMOTE OPERATION USING HOST SYSTEM

The FM/AM-1600S and FM/AM-1600CSA Test Sets can be remotely operated from a Host
System. The Host System can be a PC using Terminal Emulation Software or an R5-232
Terminal.

Test Set HOST
PIN 1 PIN 1
TX PIN 2 PIN 2 TX
RX PIN 3 PIN 3 RX
PIN 4 PIN 4
GND PIN 5 PIN & GND
PIN & PIN &
CcTS8 PIN 7 PIN 7 CTS
RTS PIN 8 PIN 8 RTS
PIN 9 PIN 9

8802004
Figure 2-1 Test Set - Host Cable Connections

A. 16008 - HOST SYSTEM SETUP AND OPERATION

STEP PROCEDURE

1. Refer to Figure 2-1 and connect Host System Comm Connector 1o Test Set R5-232
Gonnector on FM/AM-1600S rear panel, using standard 9-pin to 9-pin RS-232 cable.

2. Press MTRS Mode Key to access Meter Menu.

3. Press "AUX" Soft Function Key F6 to access Auxiliary Functions Menu.
4. Press 5 DATA ENTRY Key to access Configure Submenu.

5. Press 1t DATA ENTRY Key to access Configure R5-232 Submenu.

6. Press 1 DATA ENTRY Key to access RS5-232 Operation Mode. Press 2 DATA
ENTRY Key to select Host

7. Press 2 DATA ENTRY Key to access Baud Rate Submenu. Use DATA ENTRY Keys
to select desired Baud Rate.

8. Press 3 DATA ENTRY Key until Data Bits toggles to 8.



2-2

STEP PROCEDURE
Auxiliary Funstions Menu
1. Caibr Configure R5-232
g' g'ﬁ(;k 1. Operation Mode IR
2907 12, Baud Rate
4 Self T Data Bits 8
B Exert) 4 st0p Bits T
7 Confi| 5. Parity | None . |
“ 16, Handshake _Xon/Xoff .
Echo
2. Gi8. Printer Support
3.8 I
o F  F B BTERM § ESC 9110027
Figure 2-2 FM/AM-16008 RS-232 Configure Menu
9. Press 4 DATA ENTRY Key until Stop Bits toggles to 7.
10. Press 5 and 1 DATA ENTRY Keys to select None for Parity.
11. Press 6 and 3 DATA ENTRY Keys to select Xon/Xoff Handshaking.
12. Press 7 DATA ENTRY Key until Echo is toggled Off (faster action and displaying
transmission is not desired) or On (displaying transmission is desired).
13. Press "ESC" Soft Function Key F6 twice to return to Auxiliary Functions Menu.
14. Set Terminal Emuiator Software or R§-232 Terminal parameters to match Table 2-1.

15. 8end desired 16005 commands from Host terminal to FM/AM-1600S Test Set.

Set Duplex or Echo mode as desired according to Termina! Emulator software

program used.

PARAMETER SETTING
Baud Rate Same as Test Set
Data Bits 8
Stop Bits 1
Parity None
Handshaking Nor/Xoff

Table 2-1 Terminal Settings for R$-232 Host Operation

Write

and save macros, as desired, using Host System iext editor. Transfer macros and
programs, as desired, to Test Set using Host System.



B. CSA - HOST SYSTEM SETUP AND OPERATION
STEP PROCEDURE
1. Refer to Figure 2-1 and connect Host System Comm Connector to Test Set R§-232
Connector on FM/AM-1600CSA rear panel, using standard 9-pin to 9-pin R5-232
cable.
2. Press DPLX Mode Key to access Duplex Operation Screen.
3. Press "Sp Tst” Soft Function Key F5 to access Dual Mode Cellular main menu.
4. Press "TAUX2" Soft Function Key F5 to access Auxiliary Functions Menu (#2).
5. Press 5 DATA ENTRY Key to access External 1/O Parameters Screen.
EXTERNAL 1/0 PARAMETERS
RS-232 BAUDRATE (19200
RS-232 PARITY NONE
RS-232 BIT LENGTH 8
RS-282 STOP BITS 1
RS-232 PACE XON
GPIB ADDRESS 30
o 3 RN L ) 911727
Figure 2-3 CSA External [/O Parameters Screen
6. Use FIELD SELECT Keys to select parameter. Use DATA SCROLL Spinner or DATA
SCROLL T and | Keys to edit parameter. Set parameters as desired (see
Figure 2-3}.
7. Press DPLX Mode Key to access Duplex Operation Screen.
8. Set Terminal Emulator Software or RS-232 Terminal parameters to match CSA
settings.
8. 8Send desired CSA commands from Host terminal to FM/AM-1600CSA Test Set.

Write and save macros, as desired, using Host System text editor. Transfer
macros and programs, as desired, to Test Set using Host System.
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2-2-2 REMOTE OPERATION USING MODEM

The FM/AM-1600S and FM/AM-1600CSA Test Sets can be connected to a Modem and then
operated remotely over the telephone line.

Test Set R MODEM
PiN 1 PIN 1
X PIN 2 j<:‘_‘“ ““““““““ -1 PIN 2 X
294 PIN3g —— e I =11 \{ G RX
PIN 4 PIN 4
GND PIN 5 PiN b GND
PIN 6 PIN 6
CTS PIN 7 D(/—“ PIN 7 CT1S
RTS PIN 8 T~ PIN 8 RTS
PIN 9 PIN 9

BeO2002

Figure 2-4 Test Set - Modem Cable Conneclion

A, 16008 - MODEM SETUP AND OPERATION

STEP PROCEDURE

i. Refer 10 Figure 2-4 and connect Modem to Test Set RS-232 Connector on
FM/AM-16008 rear panel.

2. Press MTRS Mode Key to access Meter Menu.

3. Press "AUX" Soft Function Key F6 to access Auxitiary Functions Menu.
4. Press 5§ DATA ENTRY Key to access Configure Submenu,

5. Press 1 DATA ENTRY Key to access Configure RS-232 Submenu.

6. Press 1 DATA ENTRY Key to access RS-232 Operation Mode. Press 2 DATA
ENTRY Key to select Host

7. Press 2 DATA ENTRY Key to access Baud Rate Submenu. Set Baud Rate as
desired, according to Modem requirements.

8. Press 3 DATA ENTRY Key until Data Bits toggles to 8.

9. Press 4 DATA ENTRY Key until Stop Bits toggles to 7.

10. Press 5 and 1 DATA ENTRY Keys to select None for Parity.

11. Press 6 and 1 DATA ENTRY Keys to select Nene for Handshaking.
12. Press 7 DATA ENTRY Key until Echo is toggled Off.

13. Press "ESC" Soft Function Key F6 twice to return fo the Auxiliary Functions Menu.
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STEP PROCEDURE

14. Press "TERM" Soft Function Key F5 to access RS-232 Monitor Screen.
15. Use DATA ENTRY Keys to enter attention prefix and dialing command of Modem.
16. Operate FM/AM-1600S Test Set from destination telephone number.

t600CSA - MODEM SETUP AND OPERATION

STEP PROCEDURE

1. Refer to Figure 2-4 and connect Modem to Test Set R5-232 Connector on
FM/AM-1800CSA rear panel.

2. Press DPLX Mode Key to access Duplex Operation Screen.
3. Press "Sp Tst” Soft Function Key F5 to access Dual Mode Cellular main menu.
4. Press "AUX2" Soft Eunction Key F5 to access Auxiliary Functions Menu (#2).

5. Press 5 DATA ENTRY Key to access External /O Parameters Screen.

EXTERNAL 1/0 PARAMETERS

RAS-232 BAUDRATE {1200
AS-232 PARITY NONE
RS-232 BIT LENGTH 8
RS-232 STOP BITS 1
R8-232 PACE NONE
GP!B ADDRESS 30

/117128

Figure 2-5 CSA External /O Parameters Screen (Modem)
6. Use FIELD SELECT Keys to select parameter. Use DATA SCROLL Spinner or DATA
SCROLL T and | Keys to edit parameter. Set parameters according to Figure 2-5.

7. Press DPLX Mode Key to access Duplex Operation Screen.

8. Call Modem and operate FM/AM-1800CSA Test Set from destination telephone
number.
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2-2-3 OPERATING TEST SET AS RS-232 TERMINAL (1600S Only)

The FM/AM-16008 Test Set can be used as an RS-232 Terminal.

Test Set TEST EQUIPMENT
PIN 1 PIN 1
X RN T e PIN 2 ) TX
RX PIN 3 PIN 3 RX
PIN 4 PIN 4
GND PIN 5 PIN 5 GND
PIN 6 PIN 8
cTS PIN 7 ——————__ = PIN 7 CTS
RTS PN g —— Tl PIN 8 RTS
PIN 9 PIN 9

8602003

Figure 2-6 Test Set {as RS-232 Terminal) Connections

STEP PROCEDURE

1. Retfer to Figure 2-6 and connect Test Equipment to Test Set RS-232 Connector on
FM/AM-18008 rear panel.

2. Press MTRS Mode Key to access Meter Menu.

3. Press "AUX" Soft Function Key F6 to access Auxiliary Functions Menu.
4. Press 5 DATA ENTRY Key to access Configure Submenu.

5. Press 1 DATA ENTRY Key to access Configure RS-232 Submenu.

6. Press 1 DATA ENTRY Key to access RS8-232 Operation Mode. Press 2 DATA ENTRY Key
to select Host.

7. Press 2 DATA ENTRY Key to access Baud Rate Submenu. Set Baud Rate as desired,
according to Test Equipment requirements.

8. Press 3 DATA ENTRY Key until Data Bits toggles to 8.
8. Press 4 DATA ENTRY Key until Stop Bits toggles to 1.
10. Press & and 1 DATA ENTRY Keys to select None for Parity.
11. Press 6 and 3 DATA ENTRY Keys to select Xon/Xoff for Handshaking.
12. Press 7 DATA ENTRY Key until Echo is toggled On.
13. Press "ESC" Soft Function Key F6 twice to return to Auxiliary Functions Menu,

14. Set Test Equipment parameters to match Table 2-1.
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STEP PROCEDURE

15. Press "TERM" Soft Function Key F5 to access R8-232 Monitor Screen.

16. Use DATA ENTRY Keys to enter commands. Use Soft Function Keys to enter characters
not included in DATA ENTRY Keys. Use SHIFT Key to toggle between numeric and
alphabetic keys.

17. Press any MODE Key to exit R8-232 Monitor Screen.

2-3 CONFIGURING FOR GPIB OPERATION

The FM/AM-18008 and FM/AM-1600CSA (with GPIB installed) Test Sets can be remotely
operated, individually or at the same time (with separate addresses}, using GP!B protocol.

2-3-1

STEP

16008 - GPIB SETUP AND OPERATION
PROCEDURE

1.

Press MTRS Mode Key to access Meter Menu.
Press "AUX" Soft Function Key F6 to access Auxiliary Functions Menu.
Press 5 DATA ENTRY Key to access Configure Submenu.

Press 2 DATA ENTRY Key to access Configure GPIB Submenu.

Auxiliary Functions Menu

t. Calibrations

2. CEOCK C H GP;B

3 Golor onfigure

4. Self Operation Mode Host
? Exteri2’ GPIB address 3

TERM | ESC
Figure 2-7 16008 Configure GPIB Submenu

8610025

Press 1 DATA ENTRY Key to access GPIB Operation Mode. Use DATA ENTRY Keypad to
select operation Mode. Select Talk/Listen to operate FM/AM-1600S from GPIB
Controlier {(see 3-15-2). Select Controlier to operate other test equipment from
FM/AM-1600S (see 3-15-3).

Press 2 DATA ENTRY Key to access GPIB address. Use DATA ENTRY Keypad to select
GPIB address to not conflict with address of any other device connected to GPIB.

Connect GPIB cable to GPIB Connector on FM/AM-16003 Rear Panel.

Initiate paraliel remote operation.
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2-3-2 1600CSA - GPIB SETUP AND OPERATION (GPIB option installed)
STEP PROCEDURE

1. Press DPLX Mode Key to access Duplex Operation Screen.
2. Press "8p Tst" Soft Function Key F5 to access Dual Mode Cellular main menu,
3 Press "AUX2" Soft Function Key F5 to access Auxiliary Functions Menu (#2).

4 Press 5 DATA ENTRY Key to access External 1/0 Parameters Screen.

EXTERNAL I/0 PARAMETERS

RS-232 BAUDRATE 19300
RS-232 PARITY NONE
RS-232 BIT LENGTH 8
RS-232 STOP BITS 1
RS-232 PACE XON

GPIB ADDRESS 30

_Ret

) R DR " 9117127
Figure 2-8 CSA External I/O Parameters Screen (GPIB)

5. Use FIELD SELECT Keys to select GPIB ADDRESS parameter.

6. Use DATA SCROLL Spinner or DATA SCROLL T and { Keys to select GPIB ADDRESS, not
conflicting with address of any other device connected to GPIB.

7. Press DPLX Mode Key to access Dupiex Operation Screen.
8. Connect GPIB cable o GPIB Connector on FM/AM-1600CSA Rear Panel.

9. Initiate paralie! remote operation from GPIB Controller (see 3-15-1).
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SECTION 3 - GENERAL TMAC (TEST MACRO
LANGUAGE)

When working with TMAC, punctuation marks are used to establish a format of how commands
and parameters are entered. The syntax needed to use TMAC is detailed below.

3-1 SYNTAX

& Colon (3)

TMAG commands are arranged in hierarchical levels using the colon to separate the ditferent

tevels. A colon before the beginning of a command (:FGEN) signifies the command starts at

the first hierarchical level.

Example: FGEN:GENL1:3HAPE:SIN
FGEN precedes all Function Generator commands. The FGEN:GENT precedes all
Function Generator commands dealing with Generator 1. FGEN:GEN1:SHAPE
precedes all Function Generator commands selecting the waveform of Generator 1.
FGEN:GEN1:SHAPE:SIN selects a sine wave for the waveform of Generator 1 of the
Function Generator.

A new line character marks the end of a command and places the next command at the first
command level.

@ Semicolon (i)

A semicolon signifies the end of a command and starts the next command at the iast levei of
the previous command.

Example: FGEN:GENL1:FREQ 2000; SHAPE:SIN; :SCREEN:FUNC
The first command, FGEN:GEN1:FREQ 2000, leaves the TMAC Compiler at the
EGEN:GEN1 level. Preceded by a semicolon, the next command, SHAPE:SIN,
starts from this level. The next semicolon leaves the TMAC Compiler at the
FGEN:GEN1:SHAPE level. The following colon resets the Compiler to the first
hierarchica! level to start the next command, SCREEN:FUNC.
Example: DUP:INP:FREQ?;MOD:USER:MOD:DATA;FILTER 30;:SCREEN:DUP
This command line performs the following commands:
DUP:INP:FREQ?
DUP : INP :MOD :USER:MOD:DATA
DUP:INP :MOD:USER:FPILTER 30
SCREEN:DUP
& Whitespace
At least one space is needed between commands and parameters. Other spaces or lack of them
between items do not affect command execution. Spaces inside command words or between
command word and ending punctuation (ME AS:FREQ? or MEAS:FREQ ?) are not allowed.
@ Comma {,)

Commas are used between parameters when more than one is listed.

Example: MACRO 1,2,3,4
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® Back siash (\)

A back slash allows a command to be continued on the next line. The back siash cannot break
a command word.

Example: FGEN:GENL:\
FRED 2000

This is the same command as FGEN:GEN1:FREQ 20600.

Example: FGEN:GE\
N1:FREQ 2000

This command faiis to execute and preduces an error message because command
word GEN1 is broken,

Many commands can be entered using a short form or a long form. In this manual, the short
form is shown in upper case, while the remainder of the long form is shown in lower case.
Upper and lower case letters are used only in this manual to differentiate between the long and
short form of commands., TMAC does not differentiate between upper and lower case letters:
therefore entries can be either.
Example: STATus:QUEStionable:CONDition?

STAT:QUES:COND? is the same as STATUS:QUESTIONABLE:CONDITION?
3-2 COMMENTS

Comments provide clarity in macros and are ignored by the TMAC compiler/interpreter. There
are two types of comments.

Characters // cause the rest of line to be a comment.
Example: PpRINT COS{freg®SQR{2})) // PRINTS COS OF FREQ X SQUARE ROOT OF 2

The message PRINTS COS OF FREQ X SQUARE ROOT OF 2 is not executed by the
TMAC compiler/interpreter.

Characters /% and %/ start and end the second type of comment. It can contain several lines.

Example: PRINT COS (freq¥SQR(2)) /% prints cosine of the gquantity RF Generator
frequency multiplied by the square root of 2 %/

The TMAC compiler/interpreter ignores everything between the comment characters.
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3-3 VARIABLES AND ARRAYS

3-3-1 GENERAL
Variables and arrays are used to hold numeric values and can be local or global. If a variable
or array is declared inside a macro, it is local and is used inside that macro only. If it is
declared outside a macro, it is giobal and is used outside or inside any macro {(unless a local
variable has the same name as the global variable}. Locality takes precedence,
The number of variables and arrays allowed is limited by the amount of memory available.
There is a maximum of 998 memory locations for global variables. A global variable takes one
location, global arrays take a location for each array element and globai string variables take
9 locations each. Local variables are also limited by memory space which varies depending on
many factors including call nesting (see Macros in 3-8}, One to two hundred local variables are
usually available with arrays taking the space of a variable for each array element and string
variables taking nine times the space needed for a variable.
The first character of a variable or array name is a letter while the remaining characters can be
letters, digits 0 through 9 and the underscore. The maximum length is 31 characters. There
are 26 free variables that do not need to be declared. These have the single letter names A
through Z. To declare a variable, use the VAR command:

VAR name, name,..... ,name

Example: VAR Freq,Rad,Mod

Freq, Rad and Mod are now declared variables.

Variables can be initialized when they are decliared by including an equal sign and the valiue.
Variables are equal to 0 when declared if not changed by the user.

Example: VAR Rad = 4.32876, Mod

Rad is declared and assigned a value of 4.32876. Mod is declared and
contains a value of 0.

Arrays are also declared using the VAR command. The highest index is included in brackets as
shown:

VAR namel[index]

The index count starts with 0, making index one less than the total number of variables in the
array.

Example: vVarR BB[9]
This command declares array BB with 10 variables: BB[0] through BB[9].
Braces are used to initialize arrays. More than one can be initialized at a time.

Examples: vAR BUNCH[10] = {1,2,3,4,5,6,7,8,9,10,1%}
VAR AA[2]={1,2,3}, BB[1}={7,4}, CCI[3]={24, 345.754, 2, 100}

A variable and an array cannot have the same name at the same time. Accessing an array
without specifying an index yields erroneous results.
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3-3-2 SAVING VARIABLES AND ARRAYS (16008 ONLY)

NOTE: Refer to section 7-2 to run 16008 only commands when operating as the
FM/AM-1600CSA.

Global variable and array values are not saved in memory when the Test Set power is turned
off. To save variable or array values in non-velatile memory, use the NVSAV command. To
recall a variable, use the NVYRCL command:

NVSAV name,location

NVRCL name,location
name is the name of the variable or array and /ocation is the memaory location. Each variable
uses one memory location and arrays use a memory location for each value. Free variables,
locat variables and local arrays cannot be saved in non-volatile memory,

Example: VAR DD
NVSAV DD, 10

DD is now saved in non-volatile memory location 10. To recall DD, use the NVRCL
command.

Example: NVRCL DD, 10
The content of memory location 10 is loaded into variable DD.

When an array is saved using the NVSAV command, the whole array is saved in consecutive
memory locations.

Example: VAR list{5]
NVSAV list,1

The values of list are saved in memory locations 1 through 6 (6 values starting at 1).
Arrays are recalled the same as variables.

Example: NVRCL list,1
The contents of memory locations 1 through 6 are loaded into list[0] through list[5].
NOTE: Overwriting previously used memory locations deletes previous entries.

Example: VAR.LiSt[4]w{2,4,6,8,lG} // Declares an array named List,

VAR Group[2]={23,46,69} // Declares an array named Group.
NVSAV List, 10 // Saves List in memory locations
// 10 through 14.
NVSAV Group,l12 : // Saves Group in memory locations
// 12 through 14.
NVRCL List, 10 // Recalls memory locations 10 through

// 14 and assigns the values to List.

Three of the saved values of List were lost when the same memaory locations were
used {o save the array Group.
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3-4 CONSTANTS AND DATA ARRAYS

Constants are declared using the CONST command. Constants are global only and cannot be
dectared inside a macro.

CONST name, expression, name, expression,..., name, expression

A constant name starts with a letter while the remaining characters can be letters, numbers and
the underscore. A constant name can be 2 to 31 characters in length.

Example: CONST PI, 3.1415, FREQ, 3000
String data cannot be assigned to a constant. Expressions do not have to be in simplest form.
Example: CONST AB, (4+6)/2

AA is set equal to 5.

Once a constant is declared with the CONST command, it is changed only with another CONST
command.

Example: CONST aA,36
AA=20

The second command resulis in an error message and is not performed, leaving AA
aqual to 36.

Constant data arrays are declared using the DATA command:
DATA name = {expression, expression,..., expression}

A data array name starts with a letter while the remaining characters can be letters, numbers
and the underscore. A data array name can be 2 to 31 characters in length.

Example: DATA offsets 1 = {2,3,4,5,6,7,8,9}

Like a constant, data arrays cannot be assigned string data nor do expressions have to be in
their simplest form. Once a data array is declared, it is changed only by another DATA
command. Contenis of data arrays are accessed using the index enclosed in brackets.

Exampie: DATA Points = {11.6, 17.3, 22.4, 27.1}
Y = Points{Z]

Variable Y is set equal to 22.4.

3-5



3-5 NUMERIC FORMATS
3-5-1 NUMERICAL NOTATION

Numerals are expressed as fixed point decimal, scientific notation or as an integer. Numerals
are specified as negative with a - character as shown:

Example: -51
This denotes a negative 51.

The maximum fixed point decimal numeral that can be entered is +2147483647. Scientific
notation uses the leiter e to denote an exponent of 10.

Example: G54e7

This number signifies 54 multiplied by 10 to the 7th power or 540,000,000.
100 is the maximum power of 10 that can be eniered, although the maximum number in
scientific form allowed is + 1.797693e308. Numbers with a larger power of 10 than 100 are
assigned to a variable by multiplying powers of 10.

Example: Large = 54e7%1el100%1el00

This example assigns 54e207 or 54 multiptied by 10 to the 207th power to variable
Large.

NOTE: For execution reasons, the CSA uses single precision floating point numbers e.g. 1e+38.

3-6-2 NUMERIC FORM

To enter data in a different format (base 2, 8 or 16), precede data with one of the following
characters:

#B Binary
#Q Qctal
#H Hexadecimal

Data format for the returned data for queries is changed to base 2, 8, 10 or 16 using the
FORBRat command. The default format is base 10.

FORMat BINary Data is returned in base 2 format.
FORMat OCTal Data is returned in base 8 format.
FORMat HEXadeclimal Data is returned in base 16 format.
FORMat ASCIil (16008) Data is returned in base 10 format.
FORMat DECimal (CSA) Data is returned in base 10 format.

Binary, octal or hexadecimal data received from the Test Set (1600S only) is preceded by #B,
#Q or #H notation. Data in scientific notation is not affected by these commands.
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3-6 MATHEMATICAL OPERATORS

TMAC provides a variety of mathematical operators and bit manipulating functions to perform
mathematical operations. A 32 bit word is used for binary and bitwise operations.

3-6-1 OPERATORS

Assignment operator

Bk

Assigns a value to a variable. Variable on the left of the = operator is the given value
computed for the expression on the right.

Examples: x=2; Mod = w ¥ 2 + z
The assignment operator does not denote an equation.
Example: = = x + 2
Assigns a new value to x, 2 greater than the previous value.

Exponential operator (does not conform to SCP| Standard)

Consists of two consecutive asterisks.
Examples: y=4%%-2; MM = NN¥kk4; Fregq = C¥¥D
The first example assigns y to 4 raised to the -2 power. The second example

assigns MM to NN raised to the 4th power. The third example assigns Freq to C
raised to the D power.

% Multiplication operator
Examples: x=4%6; T = 25%S; JJ = KERLL
The first example assigns x to 4 multiplied by 6. The second example assigns T
to 25 multiplied by the value of §. The third example assigns JJ to the value of
K muitiplied by the value of LL.
/  Division operator
Examples: v=8/3.867; Z =x/7; P = Q/R
The first example assigns y to 8 divided by 3.867. The second example assigns
Z to the value of x divided by 7. The third example assigns P to the value of Q
divided by the value of R.
NOTE: A command to divide by zero resuits in an error message.
+ Additicn operator and positive unary operator

Examples: G=4+F; AR = Bl + B2, +X

The first example assigns G to 4 added to the value of F. The second example
assigns AA to the value of B1 added to B2. The last example is the value of X.
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Subtraction operator and negative unary operator

%

Examples: H= I~5; Vv = U-T, =B
The first example sets assigns H to 5§ subtracted from the value of I, The
second example assigns V to the value of T subtracted from the value of U. The
last is the negative or opposite value of B.

Moduio operator {does not conform to SCP| Standard)

++

Returns the integer truncated remainder of a division operation. If operands are not
integers, they are truncated first.

Examples: x=7%3; RR=16%4; N o= 20.5%3.3; M = 27%L;
The first example assigns x to 7 moduio 3 (1). The second example assigns
variable RR to 16 moduio 4 {0). The third example assigns N equal to 20
modulo 3 (2}). The fourth example assigns M to 27 moduio the value of L.

Decrement and
Increment operators

The decrement operator subtracis 1 from the value of a variable either before or after
execution of the command it is included in. The increment operater acts in the same
manner, except it adds instead of subtracts.

--variable Decrements variable before execution of the command.
variable-- Decrements variable after execution of the command.
++variable increments variable before execution of the command.
variable++ Increments variable after execution of the command.
Examples: yv = 7
x o= ==y
The x = --y command subtracts 1 from y and then assigns this vaiue to x. After

the second command is executed, x and y equal 6.

Examples: y = 7
x = y++

The x = y++ command assigns x to the y value (7) and then adds 1 to y. After
the command is executed, x equals 7 and y equals 8.

Bitwise complement

3-8

inverts the binary representation of the operand using the one’s complement form of
negative numbers.

Example: x = ~8

0110 (6) is inverted to 1001 (one’s complement of -7} and -7 is assigned to X.



Logical negation (NOT) unary operator

Reverses the truth value.
Example: !D

The example is true when D equals 0.

Bitwise OR

Performs OR operation on each bit of the binary representation of the two operands and
returns the result in the original form of the operands. Table 3-1 lists the bit combinations
and their OR operation results.

operand 1 operand 2 OR result
0 Y 0

0 1 1
1 0 1
1 1 1

Table 3-1 OR Operation Results

Example: y=4,2
4 100
OR o 010
& 110

The left bit of 4 (100) and 2 (010) are 1 and 0, providing an OR result of 1. The middie bits
are 0 and 1, providing an OR result of 1. The right bits are both 0, providing an OR result
of 0 and setting y equal to 6 (110}.

Example: Z=12,10

12 1100
OR 4o 1010
14 1110
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Bitwise AND

Performs AND operation on each bit of the binary representation of two operands and
returns the result in the original form of the operands. Table 3-2 lists the bit combinations
and the AND operation results.

operand i operand 2 AND result
0 0 0
0 1 0
1 0 0
1 1 1

Table 3-2 AND Operation Resulis

Example: JJ = 4 & 6

4 100
AND 6 110
4 1060

The left bit of 4 (100) and 6 (110) are 1, providing an AND result of 1. The
middle bits are 0 and 1, providing an AND result of 0. The right bits are both 0,
providing an AND resuit of 0 and setting JJ equal to 4 {100).

Example: w = 12 & 10

12 1100
AND 10 10190
8 1000

Bitwise XOR (confiicts with SCPI Standard for Exponential operator)

Pertorms XOR operation on each bit of the binary representation of two operands and
returns the result in the operands original form of the operands. Table 3-3 lists the bit
combinations and the XOR operalion results.

operand 1 operand 2 XOR result
Y 0 0
0 1 1
1 0 1
1 1 0

Tabte 3-3 XOR Operation Resulis

Exampie: vy = 4 ~ 6

— - Oy
(== R

1
XOR 6 1

2 o
The left bit of 4 {100) and 6 (110) are 1 providing a XOR result of 0. The middle

bits are 0 and 1, providing a XOR result of 1. The right bits are both 0,
providing a XOR result of 0 and setting y equal to 2 {010).
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<<

Exampie: v = 12 ~ 10

12 1100
XOR 10 1010
& 0110

Shift right and
left operators

Shift right (>>) and shift left (<<) operators shift the operands binary representation a
specified number of bits and returns the result in the operands original format. During
shifts, emptied bit positions are filled with zeros. Shift operators use the twos complement
representation for negative numbers.
Example: ¢ = 14>>1

14 (1110} shifts right 1 bit to become 7 {0111} and is loaded into variable Q.
Example: VAR DIV4

m = 2
DIV4 = TE<L<m

75 (1001011} shifts left 2 bits to become 300 (1006101100) and is loaded into
variable DIV4,

Example: X = -19<<3

-19 (11101101) shifts left 3 bits to become -152 (111101101000).

3-6-2 ORDER OF CALCULATION

When more than one operator is contained in an expression, the operators are calculated in the
following order:

® & & & & & & ¢ & o

Contents of parenthesis, calculating from inner seis to outer sets of parenthesis.
Positive (+}, negative {-), bitwise complement (~) and logical negation ().
Exponentiation (k%)

Multiplication (%}, division (/) and modulus (%).

Addition and subtraction.

Shift teft (<<) and right {>>) operations.

Bitwise AND (&).

Bitwise XOR (%).

Bitwise OR (}}.

Logical AND,

Logical OR.

Condition? {rue:false (Refer to IF ELSE [Shorthand] command in section 3-18.)
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3-7 MATHEMATICAL FUNCTIONS

TMAC provides mathematical functions to assist in mathematical calculations:

TRUE,ON
Produces 1.
Example: X=TRUE
Xis set to 1.
FALSE,OFF
Produces 6.
Example: y=0Fr
Y is set to 0.
RND(n)
Produces a random integer between 0 and n. If n is not an integer, it is
truncated.
Example: WW=RND{100)
WW now contains a randomly generated number between 0 and 100.
RAND x
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Sets the seed (starting point) for the random generator which allows the random
generator to produce the same series of random numbers each time the starting
point is set to the same value.

Exampie: RaAND 12
FOR X=1 TO 10 STEP 1
2=RND {100)
PRINT Z
NEXT X

The RAND 12 command sets a starting point for the RND command.
When the RND(100) command is executed 10 times the following
numbers are generated:

47,77, 31, 27, 38, 100, 57, 46, 41 and 30

Each time RAND is set to 12, the RND{100) command produces the
same series of random numbers.



LOG(n)

Produces the base 10 logarithm ot n.

Example:

VAR Log C
c = 5
Log C = LOG{C)

Log_C now holds base 10 logarithm of 5 (0.698970004).

NOTE: If n £ 0, LOG(n}) command execution resuits in an error message
as this function is not defined for these values.

LN(n)
Produces the natural logarithm (base e) of n.
Exampie: VAR Nat_ log
Nat_log = LN{D)
Nat_log now holds natural logarithm of 5 (1.609438).
NOTE: If n £ 0, LN{(n) command execution results in an error message
as this function is not defined for these values.
ABS(n)
Produces the absolute value of n.
Example: Y=ABS (~4)
Y now equals +4.
Exampie: 2z=-7
POS=ARBES {Z)
POS now holds +7.
FLOOR{n}

Produces the truncated value of n.

Example:

VAR Round off
Round_off = FLCOR(5.29)

Round_off now holds 5 the truncated value of 5.99.



SQR(n)

Produces the positive square root of n.

Example: VAR Sguare Root
Square_ Root = SQR(30)

Square_Root now holds the positive square root of 30 (5.477226).

NOTE: The square root function returns 0 for the square root of
negative numbers.

EXP{n}
Produces e to the power of n.
Example: VAR Expo
x=1.57
Expo=EXP (x)
Expo now holds e to 1.57th power {4.810255).
SIN{n)
Produces the sine of n measured in radians.
Example: VAR Sine_of radians
Sine of radians=SIN(3.1415/3)
Sine_of_radians now holds the sine of /3 (0.86601).
COS(n)
Produces the cosine of n measured in radians.
Example: VAR Cosine_of radians
Cosine_of radians=COS(5%3.1415/6)
Cosine_cof_radians now holds the cosine of 5r/6 (-0.8659868).
SIGN(n)
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Produces -1 if n<0, 0 if n=0 or 1 if n>0.
Example: $=8IGN(-86)

Value of S is set to -1.



3-8 STRING VARIABLES AND FUNCTIONS

A string is a segment of text consisting of ASCIl characters. String variables are declared
using the STRING command. There is a free string variable, represented by the § character
that does not need to be declared. String variables are either local (declared inside a macro)
and are used only inside that macro or are global (declared ouiside a macro) and are used
outside or inside any macro, depending on scope,

A literal string (actual ASCIl text segment) is enclosed in quotation marks or apostrophes. To
signify a quotation mark inside a literal string enclosed with quotation marks, a pair of quotation
marks are used. When quotation marks are used to signify a literal string, apostrophes are
treated as normal characters. To signify an aposirophe inside a literal string enciosed in
apostrophes, a pair of apostrophes are used. When apostrophes are used to signify a literal
string, quotation marks are treated as normal characters.

String variable names start with a letter while the remaining characters can be letters, numbers
and the underscore. String variable names can be 2 to 31 characters in length. The STRING
command has the following form:

STRING name, name,... , name

String variables cannot be initialized when declared. Only literal strings and/or other declared
string variables can be assigned to the initialized string variable.

Example: STRING WARNING, Notel, Message_no_2
Notel = "This is a string variable™

Strings and string variables are combined by using + character as follows:

Example: STRING Note_ 1, Note_2, Note_ 3

Note 1 = "A STRINGY
Note 2 = "COMBINING"
Note 3 = Note 1 + "™ " + Note_ 2 + " EXaMPLET

Note_3 now equais A STRING COMBINING EXAMPLE.

Segments are removed from strings using brackets in the following manner:
namel = nameZ2]start][end]

namel is set equal to the segment in name2 that begins with the start number and ends with
the end number. Count of string nameZ2 begins with 0. String name?2 is not affected unless
name! and name?2 are the same name.
Example: STRING Test

$ = "Testl™

Test = $[41[4]

Test equals 1, the fourth (count begins with 0) character of string §.

3-15



Example: STRING MEMO1
MEMOl = "Message example™
MEMOl = MEMOL1[10] [15]+MEMOL[0][3]
MEMO1 now contains the string "ample mess”.

String Arrays are also declared using the STRING command by including the highest index in
brackets as shown:

STRING namelindex]
The index count starts with 0, making index one less than the actual number of variables in the
array. String arrays cannot be initialized when declared. Only one string array element is
assigned a value at a time.

Example: STRING MESSAGE[5]

This command declares a string array named message containing six elements.

Example: MESSAGE([0} = "see”
MESSAGE[1] = "spot"
MESSAGE[2] = "run"

This example assigns values to the first three elements of string array MESSAGE.
Substringing on string arrays allows segment selection from one or more elements in a string
array. Adding a start and end number selects the segment in the element of the declared and
initialized string array (arrayname). Segments are selected using the following format:

arraynamelelementl{startifend}

Example: § = MESSAGE[0}{1][2]

This example assigns the string "ee” to $. ee is the segment in the first element o],
starting at character [1] and going through character [2].

There are several string functions that allow manipulations of strings:

CHR{(n)
Returns the character equivalent of ASCIl number n.
Example: $=CHR (82)
$ is set equal to R (ASCII number of R is 82).
TAB(n)

Returns a blank string of length n spaces.
Example: PRINT TAB{7),"FREQ = "

FREQ = is printed starting seven spaces from left edge of the CRT.
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ASC($)

Returns ASCII value of the first character of a string.

Exampie: VAR Ascii_value
STRING Char
Char="Fxample?®
Agcii walue = ASC({Char)

Ascii_value, a numeric variable, contains 67 {ASCI! number of E).

LEN{$)
Returns the length of string $ in the number of characters.
Example: Fred = "string"
B = LEN{(Fred)
B, a numeric variable, contains 6 {the number of characters in "string").
STR(n)
Returns the string equivalent (character representation) of number n.
Exampte: §$ = STR(236)
$, a string variable, contains characters 236.
VAL(S)
Returns the numeric value represented by string $.
Example: STRING Commd
Commd = ¥567"
¢ = VAL (Commd}
C, a numeric variable, contains the number 567.
PIXLEN($)

Returns the length of a string in pixels (useful in centering text for the 16003).

Example: STRING Mode // Declare Mode string.
Mode = "Test Mode 47 // Initialize Mode string.
P = PIXLEN{(Mode) // Assign pixel length of Mode to P.
XY {{(640-P)/2y-1,40 // Set point for horizontal centex.
Print Mode // Print Mode string.

P, a numeric variable, contains the number 160, the length of "Test
Mode 4" in pixels. (See PRINT and XY commands in section 3-18.}
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STRPOS ($1,$2)

Returns the position of string $2 inside string $1. If string $2 is not found, -1 is
returned. The count in string $1 begins with 0.

Example: STRING Cne, Two
Cne = "preset®
Two = "get"
X STRPOS (Cne, Two)

X is set to 3, "set” starts with the fourth character in "preset.”

3-89 MACROS

Macros are programs, groups of commands arranged to accomplish one or more tasks. Macros
are written and transferred to the Test Set by a Host System {PC with terminal emulating
software). Once the macro is transferred to the Test Set, it is stored in memory (non-volatile
for 16008) until deleted by a #PMC or FORGET command or for CS8A, power is removed. Once
in memory, macros can be transferred to Flash Memory (see 4-14 for 16008 or 7-13 for CSA).

Macros are defined using the #DMC command (complying with IEEE-488.2) and have the form:
#DMC "name", command,... , command

The name must start with a letter, the rest of the characters can be letters, numbers and the
underscore. The maximum length is 31 characters (IEEE-488.2 allows only 12 characters).

Example: #DMC "Square",Y=x%%2;PRINT "Y holds X squared"

Once the macro is loaded into memory, it is executed by entering the macro name. If the above
macro is loaded, entering Square executes the macro Square. Macros can be called out and
executed from other macros. However, a macro cannot be transferred into memory if it
contains the name of an undefined macro, unless the name is in an INTERP command.

Example: %DMC "Test 1%,BEGIN
Average
END

Example: %bDMC "Test 2",BEGIN
INTERP "Total”
END

If the macro Average is not already defined, the macro Test_1 cannot be transferred into
memory. Macro Test_2 can be loaded into memory because the string Total is not evaluated
until execution of the INTERP command. The macro Total has to be defined prior to Test_2
execution, otherwise an execution error will occur.

Call nesting is the extended process of calling out other macros that call out other macros that

call out other macros, etc. Call nesting uses a limited stack to contain all the internal variables
and arrays for each macro called out. Reaching the stack limit initiates a memory error,
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With TMAC as opposed to IEEE-488.2, macros are not limited to one line. Using the BEGIN
and END commands lets the macro contain multipte lines, allowing large involved macros, while
also providing clarity that one line macros cannot afford.

Example: #%DMC "Square x",BEGIN

Y X B 2
END

A macro is deleted from memory using the FORGET command. All macros and variables
declared after the deleted macrc was declared, are also deleted {because they may contain
references to the deleted macro). The #PMC command deletes all macros and declared
variables in memory regardless of location. Predefined macros, listed in Appendix A, are
permanently in memory and are not affected by the #PMC or FORGET commands. The #LMC?
query (16008 only) returns a list of the macros and defined variables contained in memory.

The address of a macro (location of macro in memory) is assigned to a variable by using an
ampersand in the following manner:

X=&name
The EXEC command executes the macro at the address foliowing the command. [t has the form:
EXEC address

Example: 2app = &Square_x
EXEC ADD

The first command loads the address of Square_x into ADD. The EXEC
command then execuies Square_x.

The EXEC command can be used to call out undefined macros by simply declaring a variable
and using the variable as the address.

(16008 only) The ®*WAI command pauses command execution until all previous operations are
complete. #WAI is used following SCREEN commands and commands involving routing
changes or long execution times. i has the form:

kWAL

The size of the Test Set memory is the only limit to the number of macros that can be loaded.
The ROOM command provides the available amount of memory space, in bytes.

Example: PRINT ROOM
Prinis the number of available bytes left in memory on the CRT.

Refer to 4-13 and 4-14 for 1600S specitic PROGram and MMEM commands used in executing
16008 specific macros from the Front Panel.

Refer to Section 6 for loading CSA macros into Test Set memory for Front Panel execution.



3-10 CONDITIONAL EXPRESSIONS

TMAC allows decision points to be placed inside a macro to aliow different courses of action.
For instance, If a condition is true, then one course of action is taken. If the condition is false,
then another course of action is taken. See CASE, IF, IF ELSE and IF ELIF. All conditions
have reiational operators:

Example:

Example:

Equal

Not equal

Less than

Greater than

Less than or equal

Greater than or equal
T x=6

PRINT y
ENDIF
Condition x equals 8 must be true for the next command {(PRINT y) to execute;
otherwise it is ignored and command execution passes to the command fotlowing the
ENDIF command.
IF xl=z

PRINT vy

ENDIF

Condition x i= z (x not equal to z) must be true for the next command to execute. If
it is not true, the command following the ENDIF is executed next.

Conditions may also contain logical operators AND and OR. These operators connect two
conditions. An expression with an OR is true if one or both conditions it connects are true. An
expression with an AND is true if both conditions it connects are true. There can be many
iogical operators in a condition.

Example:

Example:
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IF n=6 QR xl=z
PRINT vy
ENDIF

This condition is true if either x is equal to 6, if x is not equal to z or if both are true.
I¥ x=6 AND x!=z

PRINT y
ENDIF

This condition is true if both x is equal to 6 and x is not equal to z.



Example: IF W=3 CR U< 8 AND V=4
PRINT vy
ENDIF

This condition is true if either W is equal to 3 or both U is less than 8 and V is equal
to 4.

Mathematical operators can be used in conditions.
Example: 17 wW> 2%X¥k3

The quantity 2%X%k%3 is calculated before compared to W.
Example: IF T = U&++V

tn this example, V is incremented and bitwise AND is performed before comparison
with T is done.

Mathematical functions can also be used in conditions.
Example: IF Y = SQR{COS{(2¥Freq))

In this example, the square root of the cosine of the quantity of 2 multiplied by Freq
is calculaied before the quantity is compared to VY.

Conditional expressions can be used without IF or other decision commands. Conditional
expressions alone return a 1 if they are true and a 0 if they are false.

Example: X=W<2#3tydkk?
If W is less than 2xy?, X is set to 1. I W is greater than 2xy?, X is set to 0.
Example: X=W=ABS (W)

If W is positive, W equals ABS(W) and X is set to 1. If W is negative, W does not
equal ABS(W) and X is set to 0.
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3-11 VARIABLES AND ARRAYS IN MACROS

Variables and arrays are passed to a macro when entering the macro by entering variables and
arrays (parameters) after the name of the macro. Inside the macro, characters $1, $2, $3,....,
$9 are placeholders for the passed parameters. Parameters may be passed to macros during

execution,

Example:

Example:

Example:

#DMC "Compute",Y=51%%52;PRINT $1,"TO THE POWER OF ",$2," IS ",Y

Entering Compute 4,3 executes the macro Compute and sets $1 equal to 4 and $2
equal to 3. The CRT displays the resull: 4 TO THE POWER OF 3 IS 64.

VAR LIST{2]={1,3,5}

#DMC "Average",BEGIN

VAR SUM=(

FOR N=0 TO $1-~1

SUM=SUM + $2[N]

NEXT N

PRINT "THE AVERAGE IS8 ",SUM/$1
END

Average 3,LIST

The macro Average reads an array and finds the average of the elements of the
array. The fength and name of the array is passed upon macro execution. When
Average 3, LIST is entered, array LIST is passed using a FOR loop. The macro then
prints the average of the 3 array values.

Add=&Compute
EXEC Add,4,3

A comma is placed before the variables when a macro is executed using the EXEC
command. This example executies the macro Compute and has the same result as
the first example.

The INPUT command allows data entry during macro execution. Data is entered using the Test
Set DATA ENTRY Keypad (16008) or the RS-232 terminal keyboard (CSA). After pressing the
applicabie ENTER key, variable x is given the value entered. For the 16008, the INPUT
command causes the CRT to display a blinking cursor. The EDIT:WIDTH command limits the
width of the blinking cursor to n number of pixels. These commands have the form:

INPUT x EDIT-WIDTH n

Exampie: #%DMC "Compute™, BEGIN
EDIT:COLOR:MENU 4 // Sets Input background color to Red.
EDIT:COLOR:LETTER 11 // Bets entered data color to Cyan.
EDIT:WIDTH 32 // Sets cursor width to 32 pixels.
INPUT X // Creates blinking cursor on CRT

// and sets X to entered value.

Y=51%%EXK
PRINT $1,"TO THE POWER OQF ",X," IS ", Y
END

3-22

It Compute 5 is entered to execute the macro and 3 is entered using the
DATA ENTRY Keypad (16008), 5 TO THE POWER OF 3 IS 125 is printed.



3-12 MULTITASKING MACROS

Multitasking allows command execution to alternate between different macros prior to their
completion. This allows complex macros to be separated inte more manageable macros.
Betore a macro can share execution time with other macros, it must be dectared a task using
the TASK command and be put into the schedule queue using the ACTIVATE command.
Multitasking requires the first macro in the schedule queue 1o also be the last macroe to finish

execution.

TASK "name”

Declares the named macro a task. Macro named must be in memory. A macro must be
declared a task before it can be placed on the schedule queue.

ACTIVATE "name”

This command places the specified task on the schedule queue.

TPAUSE

This command passes command execution to the next macro or any Test Set activity in

the schedule queue.

TSTOP

This command removes the currently executing task from the schedule queue and

performs a TPAUSE.

SLEEP "name"

Takes the specified task out of the schedule queue.

WAKE "name"

Puts the specified task into the schedule queue and starts execution from point of last

executed command.

Example: %¥DMC "Main",BEGIN
ACTIVATE "First®
ACTIVATE "Second”
A=(
B=0
WHILE A=0 OR B=0

TPAUSE

WEND
END

#DMC "First",BEGIN
FOCR x = 1 to 10
PRINT "FIRST"
IF x=3
A = 1
TSTOP
ENDIF
TPAUSE
NEXT x
A = 1
END

*#DMC YSecond®,BEGIN
n=1
FOR m=1 to 10
PRINT YSECOND"
IF n=2
TPAUSE
ne(
ENDIF
n=n-+1
NEXT m
B = 1
END
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TASK "Second"
TASK "First"

Executing the macro Main places Main in the schedule queue and then loads tasks First and
Second into the schedule queue with Main. The macro Main fulfills the requirement of a macro
to continue executing with its WHILE loop. This loop assures Main executes untif First and
Second have finished execution. The foliowing sequence occurs:

@ First begins execution, x is set tc 1 and FIRST is printed. The IF command is skipped
{x # 3}, the TPAUSE command executes and command execution passes to Second.

@ Second begins execution, n and m are set to 1 and sgconp is prinfed. The IF command is
skipped (n + 2) and n is incremented to 2. Command execution loops to top of the FOR loop
and m is incremented to 2. SECOND is printed and the TPAUSE command inside the IF
command executes passing command execution to Main.

® Command execution begins again inside the WHILE loop. A and B are compared and the
TRPAUSE command is executed passing command execution to First.

@ In First, command execution loops to the top of the FOR loop and x is setto 2. FIRSTIS
printed, the IF command is skipped {x = 3) and the TPAUSE command passes command
execution to Second.

@ In Second, n is set to 0 and then incremented to 1. Command execution loops to the top of
the FOR loop and m is set to 3. SECOND is printed, the IF command is skipped {n = 2) and
nis incremented to 2. Command execution loops to the top of the FOR lcop and m is
incremented to 4. SECOND is printed and the TPAUSE command inside the FOR loop
executes passing command execution to Main.

@ Command execution begins again inside the WHILE loop. A and B are compared and the
TPAUSE command is execuied passing command execution to First.

@® In First, command execution loops to the top of the FOR loop and x is set to 3. FIRST is
printed, A is set to 1 and the TSTOP command inside the FOR loop executes taking First out
of the schedule queue. Command execution passes to Second.

#® In Second, n is set to 0 and then incremented to 1. Command execution loops to the top of
the FOR loop and m is set to 4. SECOND I8 printed, the IF command is skipped {(n # 2) and n
is incremented o 2. Command execution loops to the top of the FOR loop and m is
incremented to 5. SECOND is printed and the TPAUSE command inside the FOR loop
executes with no result. Second continues to run in this manner until the loop is finished
printing SECOND six more times. B is settc 1 and Second finishes execution returning
command execution to Main,

€ The WHILE loops conditional expression is satisfied ending the foop and the macro Main
finishes execution.
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3-13 CREATING WINDOWS AND GRAPHICS

TMAC allows creation of new screen displays and changes to CRT screen configurations.
Colors can be changed. Windows can be created and moved. Pixels, boxes, lines and figures
may be drawn and placed anywhere on the CRT screen. Audio cues can be implemented.

Some commands work in either the FM/AM-16008 or FM/AM-1600CSA. Other commands work
only with one or the other as indicated.

3-13-1 COLORS

Table 3-4 lists the 16 colors, according to selection number, available for the CRT display.

COLOR NUMBER COLOR NUMBER
Black 0 Dark Grey 8
Dark Blue 1 Biue 9
Dark Green 2 Green 10
Dark Cyan 3 Cyan 11
Dark Red 4 Red 12
Dark Magenta 5 Magenia 13
Brown 6 Yellow 14
Light Gray 7 White 15

Table 3-4 Colors and Color Seiection Numbers

COLOR commands change the color selection for the CRT screen except for Soft Function Keys
and menus which are changed by EDIT:COLOR commands (1600S only).

NOTE: Colors are entered using selection number or constant name (see Appendix A).

COLOR 1,b
Changes the foreground cofor to the color selected for f and the character conirast color
to the color selected for b.

COL.OR?
Returns the current foreground color.

BCOLOR b
Changes the background color to the color selected for b,

NOTE: EDIT commands only apply to the FM/AM-16008S.

EDIT:COLOR:MENU ¢
Changes the menu color to the color selected for c.

EDIT:COLOR:MENU?
Heturns the current menu color.

EDIT:COLOR:LETTER ¢
Changes the menu letter color to the color selected for c.

EDIT:COLOR:LETTER?
Returns the current menu leiter color.
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EDIT:COLOR:S50FT:BOX ¢
Changes the Soft Function Key background color to the color selected for c.

EDIT.:COLCR:SOFT:BOX?
Returns the current Soft Function Key background color.

EDIT:CGLOR:SOFT:LETTER ¢
Changes the Soft Function Key letter color to the color selected for c.

EDIT:COLOR:SOFT:LETTER?
Returns current Soft Function Key letter color.

EDIT:COLOR:SOFT:SELECT ¢
Changes the Soft Function Key selected color to the color selected for c.

EDIT:COLOR:SOFT:SELECT?
Returns the current selected Soft Function Key background color.

EDIT:WIDTH n
Sets the width of the blinking cursor that appears with the INPUT command to n pixels.

3-13-2 CRT DISPLAY

The display subsystem divides the CRT screen into pixeis: 640 in the horizontal direction and
350 in the vertical direction. Window and graphic commands use these pixels to determine
screen location. Screen locations are specified using a coordinate system with point 0,0
located in the top feft corner of the CRT screen. The positive horizontal component is to the
right and the positive vertical component is in the downward direction.

3-13-3 WINDOWS

Windows, used primarily for menus, can be created and moved. There can be up to 15 windows
on a screen at one time. Windows are numbered in the order they are opened and must be
closed in reverse order if overlapped. The last window opened is the selected window uniess
selection is changed by a WSEL command. Windows can be any size or color and can be
moved to any iocation on the screen. Following are the window commands:

CLS
Clears everything from entire display screen (window 0) or currently selected window
except for active readings.

SCREEN:USER (1600S) or USER (CSA)

Clears everything from active window. Displays blank user screen when active window is
the detault value of 0 (background screen). Decreases run time because of no readings
to update.

WOPEN ¢, x1, y1, x2, y2
Opens a ¢ colored window. The top left corner is located at point x7, y71 and the bottom
right corner is located at point x2, y2.

WMOVE x, y
Moves the window so the top leift corner is jocated at poini x, y.

NOTE: When a window is moved, parts of windows and graphics overlapping the moved
window are moved also.
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WCLQOSE n
Closes n window. Range of nis 1 to 16 with n=16 ciosing all open windows.

WSEL n,h

Makes window n the currently selected window. !f his set to 1, the window specified is
hidden. To show the hidden window again, it must be closed and reopened. Selecting
window 0 selects the background window,

WINDOW?
Returns the number of the last opened window (useful when closing or selecting
windows).

Print commands executed while a window is open prints inside the currently selected window.
To print outside the windows, select window 0 {background screen).

Example: VAR Winl,Win2
CLS
WOPEN 10, 100,50, 250,300
Winl=WINDCW?
WOPEN 12, 306,100, 550,250
PRINT “WIN 27
Win2=WINDOW?
WSEL Winl
PRINT "WIN 1"
WSEL 0
PRINT "THIS IS THE BACKGROUND™

These commands produce the following dispiay:

Y ~

THIS IS THE BACKGROUND

- ’ 8618010

Figure 3-1 Window Example

NOTE: The EGA control software forces the window locations and sites to the nearest multiple
of eight (byte size). Therefore, it is a good idea to determine the location values prior
to opening or moving a window.
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3-13-4 SOFT FUNCTION KEY DISPLAYS

Soft Function Key detinitions and the Soft Function Key frame at the bottom of the CRT screen
are added using the following commands.
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KEYPAD:SOFY

(16005 only) Creates a Soft Function Key frame at the bottom of the current screen

dispiayed on the CRT.

KEYPAD:LABel n,"fabel

Changes the label/ of Soft Function Key n (1 to 6) on the current screen to the specified

siring.

NOTE: KEYPAD:LABe! n,"" is equivaient to KEYPAD:ERASE n.

KEYPAD:ERASE n

{16008 only) Erases the label of Soft Function Key n {1 tc ) on the current screen.

Example: cuns

KEYPAD:SOFT

KEYPAD:LAB 3, " Test”

The following is shown on the Test Set CRT:

-

\.

v

Figure 3-2 Soft Function Key Example

8618012



3-13-5 GRAPHICS AND TEXT

Graphics-and text commands create text, pixels, lines, boxes and user defined shapes for
display on the CRT:

XY nm

Places a point lecation into memery with n being the x position (0 to 639) and m being
the y position (0 to 349). 0,0 is the upper lefi hand corner of the CRT. PIXEL, PRINT,
HPRINTY and ICON commands start at the current xy position.

PIXEL

Displays a point on the CRT at the current xy location. A point is displayed in the
current tforeground color and does not change color if the foreground color changes. The
point does not move if an XY command changes the point location in memory.

DRAW x71, y1, x2, y2, ¢
Draws a line from peint x7, y7 to point x2, y2 in the color selected for c.

BOX f, x1, y1, x2, y2, ¢

Draws a box with the top left corner at point x7, y7 and the bottom right corner at point
x2, y2. Boxis drawn in color selectied for ¢. If fis setto 0, the box is empty. If fis set
to 1, the box is created sotid.

Example: Xy 400,100
COLOR 9,0
PIXEL
DRAW 200,100 259,300, 12
BCcx G, 250,20 350,120, 10
BOX 1, 280,200, 550,280, 13

This set of commands creates the foliowing graphics displayed in Figure 3-3.

#® Biue pixel at point 400, 100 and red line from point 200, 100 to point 250,
300.

® Hollow green box with top left corner at point 250, 20 and lower right
corner at point 350, 120.

& Soiid magenta box with top left corner at point 280, 200 and lower right
corner at point 550, 280.

' ™

. s 8618011

Figure 3-3 Graphics Examples
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HEIGHT n

Changes the text height displayed on the CRT to n times the standard height
(0.175 inches). nis 1,2,3 or 4 to provide text heights of 0.175, 0.35, 0.525 or 0.7
inches, respectively.

The tollowing commands apply only to the FM/AM-1600S except as noted:

PRINT %0n!, expression,expression, ..... seéxpression,

Displays information on the CRT, starting at the current xy position. An expression may
be a variable (displayed as a value}, string or characters and spaces designated within

quotation marks. The %0n/ sets the format for numeric values {(see PRINT command in

3-18).

NOTE: For CSA operation, the PRINT command prints out the CSA RS-232 Connector.
For CSA operation the HPRINT (host print) command prints on the CRT.

ELLIPSE b,x,y,r,8,C

Draws an ellipse centered at x,y with radius r and aspect ratio a. Ellipse is drawn in
color selected for c. if bis 1, the ellipse is solid. If bis 0, the ellipse is hollow. An
aspect ratio of 0.75 creates a circle. Parameters x, y, r and a are measured in pixels.
The height and width of other ellipses are found using the foltowing equations:

a<0.75 Width = 0.2 x r Height = 24 x a
0.75<a<1 Width=2xr Height = 13.7 a2 + 16.3
az1 Width = r + (6 x a) Height = 1.25 xr

ICON b,r,name

Creates a user defined graphic displayed on the CRT. The CRT displays a predefined bit
pattern with each bit represented by a pixel. Parameter b sets how many bits perrow, r
sets how many rows and name is a data array name which contains the preset bit
pattern. The data array consists of 32 bit words. The graphics top left corner is the
current xy position.

Exampie: DATA bits={#hFFFFF3FF, #hFFCFFFEFF, $hFFFFF3FF, $hFFCFPFFF,
¥hFFFFF3FF, §hFFCFFFFF, $hFPFFPFAFF, $hFFOFFEFF,
#hCOF003C0, #h000F0O0GCF, $h00F003C0, #h000FCOOF,
#h00FC003C0, #hO00FCO0F, #h00F003C0, #h000F000F,
#h00FCO3FF, #hFCOFFFFF, #h00F003FF, #hFCOFFFFF,
#hO0QFO003FF, #hFCOFFFFF, $h00F003FF, #hFCOFFFFF,
#h00F003C0, #nh000F75800, #h00F003C0, #h000F3F00,
#hOOFO003C0O, #h0CCFOF8Q, #h00F003C0O, #n000F07ED,
#hFFFFF3C0, #nh000F01F8, #hFFFFF3C0, #h000F00FC,
¥hFFFFF3C0, #h000F002E, #nhFFFFF3C0, #h000F00LT)

XY 300,13¢
ICON 64,20,bits

- 3-30



The example creates the foliowing image:

s ™

IFR

\, v 8618006

Figure 3-4 ICON Exampie

The following commands apply only to the FM/AM-1600CSA:

CENTER element,x,y,pw
Displays given text element (string or characters and spaces designated within quotation
marks) in the center of the CRT display area defined by x,y position and pixel width, pw.

ERASE:TEXT xy,pw
Erases the CRT display area defined by the x,y position and pixei width, pw.

HPRINT %0nl, expresgsion,expression, ..... ,expression,

Displays information on the CRT, starting at current xy position. An expression may be a
variable (displays value), string or characters and spaces designated within quotation
marks. The %0n/ sets the format for numeric values {see HPRINT command in 3-18}.

LJPRINT valuve;x,y,pw
Erases the CRT display area defined by the x,y position and pixel width, pw. Displays
the entered value, lett justified, in the defined area on the CRT.

PIXLEN? value
Returns number of pixels required to display given value.

RJPRINT value,x,y,pw
Erases the CRT display area defined by the x,y position and pixel width, pw. Displays
the entered value, right justified, in the defined area on the CRT.

XYPRINT x,y,%0nl, expression,expression, ..... sexpression,

Combines the XY and HYPRINT commands. Displays information on the CRT, starting
at the selected x,y position. (see XYPRINT command in 3-18).

3-13-6 AUDIO TONES

Audio tones are generated using the SOUND command:

SOUND f,1

This command generates a tone of frequency f Hz for t ms. The tone is routed to the
Test Set Speaker. There are twoe predefined macros, Chirp_1 and Chirp_2, that produce
a short series of tones. Chirp_1 and Chirp_2 are detailed in Appendix A.
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3-14 SYSTEM COMMANDS
3-14-1 SYSTEM KEY COMMANDS (1600S Only, except as noted)

SYSTEM:KEY commands assign Front Panel Keys to command strings that can execute macros.
Command strings are limited to 80 characters. Only 16 keys can be assigned at one time.
Appendix B lists Front Panel Keys with keycodes. Appendix A lists Front Panel Keys having
predefined constants.

SYSTem:KEY:DEFine n,sequence
Assigns the specified command sequence to the key with keycode n. 1f the key is
pressed, the command sequence is executed.

SYSTem:KEY:DELete n
Cancels the assignment of a key with keycode n.

SYSTem:KEY n
Simulates pressing a Front Panel Key with keycode n.

Example: SYST:KEY:DEF 8200, Test_1 // Assigns macro Test 1 to the %
// DATA ENTRY Key.
SYST:KEY:DEL 8200 // Deletes the ¥-Test 1 assignment.
SYST:XKEY 2112 // Simulates pressing RCVR MODE Key.

SYSTem:KEY?
Returns the keycode of the last key pressed or simulated pressed. If a key has not been
pressed, -1 is returned.

KEY
initiates a function to wait and provide the keycode of the next pressed key. Used with a
PRINT, PPRINT, HPRINT or XYPRINT command.

NOTE: For CSA, the KEY command waits and provides the ANS! terminal keycode
(usually ASCII) of the next key pressed on the terminal keyboard.

Exampie: PRINT KEY
For 16003: After a Front Panel Key is pressed, the keycode is printed on the
CRT. For CSA: After a terminal key is pressed, the keycode is printed on the
terminal monitor.

KEY?
Returns a 1 if a Front Panel Key is pressed, otherwise returns a 0.

NOTE: For CSA, the KEY? query returns 1 if a terminal key is pressed or 0, otherwise.

When a macro is running, the Test Set provides keys for both macro and front panel functions.
To specify the Front Panel Keyboard input for TMAC use only, use the following commands:
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KEYPAD:CLAIM
Directs all input from the Front Panel Keyboard to the TMAC interpreter. Keyboard input
not used for INPUT and SYSTEM:KEY commands is used once the keypad is unclaimed.

KEYPAD:UNCLAIM
Releases the Front Panel Keyboard for normal use.



3-14-2 SYSTEM ERROR COMMAND
The 8YSTem:ERRor command reports system errors.

SYSTem:ERRor?

Returns the error number and description of the earliest error not yet read. Once read,
the data for the error read is removed from memory. The earliest 16 errors that have not
been read are held in memory with the rest being ignored. The 16 stored errors can be
cleared from memory using the %CLS3S command.

3-14-3 SYSTEM DEFAULTS COMMAND (16008 Only)

SYSTEM:DEFauits
Restores the Test Set to the original factory default state.

3-14-4 SYSTEM PLOT COMMANDS (1600S Only)

SYSTem:PLOT:GPIB
Selects the GPIB Connector for plotter output.

SYSTem:PLOT:SERial
Selects the RS-232 Connector for plotter output.

3-14-5 SYSTEM TIME AND DATE COMMANDS
System commands allow setting and recording the date and time.

SYSTem:DATE?
Returns date in the form: year, month, day.

SYSTem:DATE ysar, month, day
Sets calendar to the entered date.

SYSTem:TIME?
Returns 24 hour time in the form: hour, minutes, seconds and milliseconds.

NOTE: Although 0.1 milliseconds are displayed, accuracy is assured to 16.5 milliseconds.
Exampie: SYST:TIME?
13,17,32.760 (1:17:32.760 PM) returns to the Host.

SYSTem:TIME hour, minutes, seconds
Sets the clock to the entered time.
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3-14-6 SYSTEM RS-232 CONFIGURE COMMANDS

The following commands, applying only to the 16008, allow the Test Set to control another
device using serial RS-232 communication. Commands unique to the device controlled are sent
as strings. Responses are received as strings.

SYSTem:PTHRough:SERIial "string”
Passes the string through the RS8-232 Connector.

SYSTem:PTHRough:SERiatl?
Waits for and returns a string from the RS-232 Connector,

SY¥YSTem:PTHRough:SERIal:QUEue?
Returns a non-zero value if data is in the RS-232 queus, 0 if the R§-232 gueue is empty,

SYSTem:PTHRough:SERial:KEY?
Waits for and returns one character from the RS-232 Connecior.

The following commands, applying to the 16008 and CSA, edit the R$-232 parameters remotely:
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SYSTem:COMMunicate:SERIal:BAUD n
Sets the RS-232 Connector baud rate to n. Select 300, 6360, 1200, 2400, 4800, 9600 or
19200 or 38400 {(CSA).

SYSTem:COMMunicate:SERIal:PARity type
Sets the RS-232 Parity to type. Select NONE, EVEN, ODD, MARK or SPACE.

SYSTem:COMMunicate:SERIal'BITS n
Sets the number of RS-232 Data Bits to n. Select 7 or 8.

SYSTem:COMMunicate:SERiIal:SBITs n
Sets the number of RS-232 Stop Bits to n. Select 1 or 2.

SYSTem:COMMunicate:SERIial:PACE type
Sets the RS-232 Handshaking to type. Select XON {Xon/Xoff), HW {(Hardware) or NONE.

SYSTem:COMMunicate:SERial:ECHO b
Sets the RS-232 Echoonif bis 1, off if b is 0.

Example: #%»M¢ "Control®, BEGIN // Defines macro to send query to
// controlled device & receive result,
STRING Result // Defines string to hold query result.
SYST:COMM:SER:BAUD 19200 // Sets RS-232 baud rate to 19200,
S¥ST:COMM:SER:PAR KNONE // Sets RS-232 parity to none.
SYST:COMM:SER:BITS 8§ // Bets RS-232 data bits to 8.
SYST:COMM:SER:SBITS 1 // Sets R3-232 stop bits to 1.
SYST:COMM:SER:PACE XON // BSets RS-232 handshaking to XON-XOFF.
SYST:COMM:SER:ECHO 1 // Bets RS-232 echo on.
SYST:PTHR:53ER "query?" // Sends string "query?" to device.
WHILE ! (SYST:PTHR:SER:QUE?} // Loops while RS$5-232 gqueue is empty.
TPAUSE // Bllows Test Set operation while
// looping.
WEND // End of WHILE loop.
Result = SYST:PTHR:SER? // Stores received string in Result.
END // End of macro Control.



3-14-7 SYSTEM SECURITY COMMANDS (1600S Only)

SYSTem:SECurity:STATe: n
Enables the Security System if nis 1 to 255, disables if nis 0.

SYSTem:SECurily:S5TATe?
Returns the Security setting. If not zero, Security is activated.

8YSTem:FREQuency:LOCK b
Enables the Receiver, Generator and Spectrum Analyzer RF lock feature if bis 1 or
disables frequency tock feature if b is 0.

SYSTem:FREQuency:LOCK?
Returns the Security setting. If not zero, Security is activated.

SYSTem:KLOCk b

Locks the Test Set keyboard if bis 1. Unlocks the keyboard if b is 0 and System
Security is deactivated. Security System must be enabled for keyboard to be locked.
Pressing keys on the locked keyboard has no affect on the Test Set.
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3-15 GPIB OPERATION

The FM/AM-1600CSA operates as a GPIB Talker/Listener device. The FM/AM-1600S operates
as a GPIB Talker/Listener, Controller, Talk Only or Listen Only device. The GPIB Mode of
Operation is selected using commands received through the RS-232 Connector, commands from
a macro executed within the Test Set or from the Frant Panel Auxiliary Functions Menu.

Commands are received and transmitied as strings on GPIB. Convert all commands to strings
before transmitting. Precede non-printable characters with the \ character to transmit.

NOGTE: Both the CSA and 16008 can operate on the same GPIB at the same time, using different
addresses. Refer to Section 2.

3-15-1 OPERATING TEST SET USING GPIB COMMUNICATION (CSA Only)

The CSA is a GPIB Talker/Listener. The CSA Test Set address setting should not conflict with
another device. The CSA provides a user defined Status Byte to generate Service Requests.
The folliowing commands are used when operating the CSA on the GPIB:

GPIB:ADDRess a
Sets CSA Test Set address to a (0 to 31).

GPIB:MASK n
Sets SRQ interrupt mask (eight bit value). The corresponding user defined Status Byte
bit is masked unless the mask bit is active (set to 1). Range of nis 0 to 255.

GPRIB:SRG n

Sets a user defined Status Byte bit to trigger a Service Request (eight bit value). The
corresponding mask bit must be active to generate an SRQ. Range of nis 0 to 255. The
GPIB:SRQG command is used in decision loops (iF, WHEN, FOR, eic.) to trigger a Service
Request when a user defined event, such as a cellular phone message capture, occurs.

Example: GPIB:ADDR 30;MASK 32 // Set address and unmask bit 5.
FOCC:SET;CHAN 333;8TAR // Setup and monitor FOCC 233.
FOCC:CAPT:MIN "316/522-4981" // Set to capture specified MIN.

IF FOCC:CAPT?=1 GPIB:3RQ 32;ENDIF // If capiure occurs, send SRQ.

3-15-2 OPERATING TEST SET USING GPIB COMMUNICATION (16008 Only)

For the Test Set to become a GPIB Talker/Listener, Talk/Listen is selected as the GPIB Mode
and the Test Set address is set to an address that does not conflict with another device. Both
of these functions are performed remotely by executing the following command:

SYSTem:COMMunicate:GPIB:ADDRess a
Sets 16008 Test Set address to a (0 to 31) and selects Talk/Listen for GPIB Mode.

- The following suggested procedures operate the 1600S Test Set using GPIB communication.
A. Initialization of the Test Set

® Prepare Controller for adding the 1800S Test Set to the GPIB.
® Clear the 16008 Test Set.

® Send "¥ESE 1" command to Test Set. This command sets the event register of the
Standard Event Status Register to 1 to allow reading of the operation complete bit.
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B. Sending Commands to Test Set.

¢ @ ® & @

Send "#SRE 36" command to the Test Set. This command sets the Service Request
enable register to generate an RQS upon the occurrence of an OPC or Error.

Send desired command with "#OPC” command following.

Wait for RQS bit to be set (bit 6 of Status Byte} or for a time out.
Retrieve Status Byte of Test Set and store response to value variable.

if (value AND 4) is true, send error has occurred.

it (value AND 4) is false and (value AND 32) is true, command executed.

C. Sending Queries to Test Set.

Send "®*SRE 20" command to Test Set. This command sets the Service Request
enable register to report the Message Available (MAV) bit and error bit.

Send query command to Test Set.

Wait for RQS bit to be sel {bit 6 of Status Byte) or for a time out.
Retrieve Status Byte of Test Set and store response o value variable.
if (value AND 4) is true, send error has occurred.

i (value AND 4) is false and (value AND 18} is true, send read command to return
results of query.

D. Sending Macros to Test Set.

Perform the following procedure unti{ ali command lines of macro are sent to Test Set.

@
@
®

Send command line to Test Set.
Wait for CMPL {completed 1/0) or for a time out.
I time out, stop sending of macro. Restart sending of macro (see #*PMC in 3-17).

3-15-3 TEST SET OPERATING AS GPIB CONTROLLER (1600S Only)

For the Test Set to become a GPIB controlier, the address of the Test Set must be set to an
address that does not conflict with a slave device address (30 is advised) and the GPIB
Operation Mode must be set to Controller. The commands used to set these parameters are:

SYSTem:COMMunicate:GPIB:ADDRess a
Sets 1600S Test Set address to a (0 to 31) and selects Talk/Listen for GPIB Mode.

SYSTem:COMMunicate:GPIB:CONTroller
Selects Controller for the GPIB Operation Mode making the Test Set a GPIB controller.

Once the Test Set is made a GPIB Controlier, the talker/listener status is 'returned by repea-tiri'g
the SYST:COMM:GPIB:ADDR command. The following commands are used when operating the
Test Set as a GPIB Controller:

8YSTem:COMMunicate:GPIB:SLAVe a
Seis the destination of SYST:PTHR:GPIB commands to the peripheral device with
address a {0 to 31).
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SYSTem:PTHRough:GPIB address, "string”
Sends out a string through the GPIB Connector. Optional peripheral address (0 to 31)
defaults to the address set by the last SYSTem:COMMunicate: GPIB:SLAVe command.

SYSTem:PTHRough:GPIB? address
Waits for and receives a command at the GPIB Connector. Optional peripheral address
{0 to 31) defaults to address set by last $Y¥YSTem:COMMunicate:GPIB:SLAVe command.

8YSTem:COMMunicate:GPIB:DCL
issues a Device Clear message.

SYSTem:COMMunicate:GPIB:GET
Issues a Group Execute Trigger.

SYSTem:COMMunicate:GPIB:CMD "string”
Issues a command sequence through the GPIB Connector.

SYSTem:COMMunicate:GPIB:SRG?
Checks peripheral devices for a Service Request. Returns a 1 if there was a Service
Request since last check. Once read, the value is reset to 0 until next Service Request.

SYSTem:COMMunicate:GPIB:SPOLL? a
Performs a Serial Poll on the device with address a and returns the result. The 8 bit
result is device dependent, except bit 6, which is the Service Request bit.

Examples: #DMC “Control™, BEGIN // Defines a macro that seis the
SYST:COMM:GPIB:ADDR 30 // Test Sets address to 30 and
SYST:COMM:GPIB:CONT // makes the Test Set a GPFIB
END // Controller.

The macro Control establishes the Test Sel as a GPIB Controller.

#DMC "Slave™,SYST:COMM:GPIB:SLAV $1

The macro Slave sets the slave address for a peripheral device to $1.

#DMC "M1200",SYST:PTHR:GPIB 5,3TR{$1)+"\n"

The macro M1200 passes $1, as a string, through the GPIB Connector to the
peripheral device with an address of 5. The "\n" provides a line feed and

marks the end of the command passed.

*¥DMC "Read_1200",BEGIN

Control // Activates Control macro.
M12C0 "DVMACY // Sets 1200 to operate voltmeter.
WHILE SYT:PTHR:SER:QUE? =0 // While no Input from R$-232 Host

IF SYST:COMM:GPIB:3RQ? =1 // If there is a Service Request,
P=3YST:COMM:GPIB:SPOLL? 5 // Poll to see if it is from 1200.

IF P&64 = ¢ // If bit 6 is 1, SRQ is from 1200.
M1200 "DVMRM" // If SRQ is from 1200, take a
// reading.
BENDIF
ENDIF
WEND
END
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The macro Read_ 1200 assumes a FM/AM-12008/A (1200) is connected to the
GPIB Connector of the Test Set and has its address setto 5. The following
sequence occurs:

#® Makes the Test Set a controllier.

& Passes the DVMAC command to the 1200. Sets the 1200 for autoranging
voltmeter readings.

® While there is no Input from the R5-232 Host of the Test Set, continually
checks for Service Requests from the 1200.

@® Upon each 1200 Service Request, the Test Set passes the DVMRM
command to the 1200. This command returns a volimeter reading to the
Host of the Test Set,

3-15-4 TEST SET OPERATING AS TALKER ONLY (1600S Only)

When the Test Set becomes a GPIB Talk Only device, there are no address considerations.
The Test Set must be the only talking device on the GPIB bus and the remaining devices must
be compatible listeners. The following command selects Talk Only as the GPIB Mode of
Operation.

S$YSTem:COMMunlicate:GPIB:TONIy
Selects Talk Only as the GPIB Operation Mode.

To select the Talk/Listen GPIB Mode of Operation again, reset the Test Set address using the
SYST:COMM:GPIB:ADDR command.

3-15-5 TEST SET OPERATING AS LISTENER ONLY (1600S Only)

When the Test Set becomes a GPIB Listen Only device, the address is set first using the
SYST:COMM:GPIB:ADDR command. After setting the address, the following command selects
Listen Only as the GPIB Mode of Operation.

SYSTem:COMMunicaie:GPIB:LONIy
Selects Listen Only as the GFPIB Operation Mode.

To select the Talk/Listen GPIB Mode of Operation again, reset the Test Set address using the
SYST:COMM:GPIB:ADDR command.
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3-16 STATUS SUBSYSTEM (1600S Only)

TMAC provides an implementation of the Event Status register struciure as designated by
IEEE-488.2 and SCFPI| Standards. Standard Event, Operation, Operation Instrument,
Questionable, Instrument and instrument Summary Status Registers and their relationship to
one another are shown in Figure 3-6.

3-16-1 STATUS REGISTERS

Each Status Register shown in Figure 3-6 consists of a condition, event and enable register
shown in Figure 3-5. The condition register continually receives data coming into the Status
Register. When a bit is changed from 0 to 1 for the first time since being cleared, the same bit
in the event register is set to 1. The event register is only changed by the first 0 to 1
transitions that occur in the condition register. The condition or event registers are cleared
when read.

The 16 bits of the event register and the 16 bits of the enable register undergo a bitwise AND
operation. In order for an event register bit to be reported, its corresponding bit in the enable
register must be set to 1. The 16 bits resulting from this bitwise AND operation undergo an OR
operation with each other. The result is 1 if one or more bits were 1.

CONTINUOUSLY MONITORED STATUS

CONDITION REGISTER

16 BITS

EVENT REGISTER

16 BITS
16 BITS

STATUS REGISTER
OUTPUT

16 8ITs

ENABLE REGISTER

2618008

Figure 3-5 16008 Status Register Description
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Figure 3-6 16008 Status Register Configuration
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3-16-2 STATUS BYTE

The Status Byte reports an occurrence in any of the Status Registers. and is used to activate a
SRQ message and the RQS bit {bit 6 of the Status Byte) (see Figure 3-8). A Status Byie bit
determines an SRG and RQS if the corresponding Service Request enable register bit is set to
1. Bits 0 to 5 and bit 7 of the Status Byte and the same bits of the Service Request enable
register undergo a bitwise AND operation. The resuiting bits of the AND operation undergo an
OR operation. If any of the enabled Status Byte bits are 1, an 8RQ is generated and the RQS
Status Byte bit (bit 6) is set to 1.

STATUS SERVICE REQUEST

BYTE ENABLE REGISTER
o 0
1 1
ERROR-QUEUE NOT EMPTY 5 5
QUESTIONABLE STATUS 3 BITE 0-5,7 BITS6-5,7 3
MESSAGE AVAILABLE 4 4
STANDARD EVENT 5 5

6

OPERATION STATUS e v

2. SRQ GENERATION
< 8618030

Figure 3-7 16008 RQS Bit and SRQ Generation

The following commands pertain to the Status Byte and Service Request enable register:

#SRE n
Sets the Service Request enable register contents to n {(eight bit value).

®#SRE?
Returns the value of the Service Request enable register contents,

#STB?

Returns the value of the Status Byte. The Status Byie is noi cleared when read but
maintains the current value until the #CLS command is used (¥CLS command aiso
clears the condition and event registers of each Status Register).
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3-16-3 STANDARD EVENT STATUS REGISTER

The Standard Event Status Register contains an operation compiete bit, several error bits and a
power on bit. Figure 3-6 shows the Standard Event Status Register bits. The power on bit is
set to 1 foliowing power up of the Test Set. The following commands control this register:

*#ESE n
Sets the enable register of the Standard Event Status Register to n (eight bit value).

(ESE?
Returns the enable register contents of the Standard Event Status Register.

*ESR"?
Returns the event register contents of the Standard Event Status Register.

*0OPC
Sets the Operation Complete bit of the event register to 1 when all pending selected
device operations have finished.

*0OPC?
Generates an ASCIH 1 in the oulput queue when operation is complete, activating the
Message Avaitable bit in the Status Byte.

Exampm: EoMC "ERRCR_CHECK", BEGIN // Define macro named ERROR CHECK.

®ESE 61 // Enable Std Event Status Register.
IF (®ESR & 1)= 0 // Check Operation Complete bit.
IF {(#ESR? & 4)=1 // 1f Standard Event Status Register
PRINT "QUERY ERRQR"Y // reports Query Error, print message.
BLIF (¥ESR? & B8)=1 // If Btandard Event Status Registerxr

// reports Device Specific Error,
PRINT "DEVICE SPECIFIC ERROR"™ // print message.

ELIF (¥®ESR? & 186)=1 // If Std Event Status Rgtr reports
PRINT "EXECUTION ERROR" // Execution Error, print message.

ELIF (¥ESR? & 32)=1 // IEf Standard Event Status Register
PRINT "COMMAND ERRCR"™ // shows Ceommand Error, print message.

ELSE /7 If 8td Event Status Rgtr does not

PRINT "NO ERROR DETECTED" // report an error type, print msg.

3-16-4 OPERATION STATUS REGISTER

The Operation Status Register contains the Waiting For Arm, Waiting For Trigger and Instrument
Summary bits. The Operation Instrument Register sets the Instrument Summary bit (see
3-16-5). The following commands control the Operation Status Register:

STATus:OPERatlon:CONDIition?
Returns the condition registers contents of the Operation Status Register.

STATus:OPERation:ENABie n
Sets the enable register contents of the Operation Status Register to n (16 bit value).

STATus:OPERation:ENABIle?
Returns the enable registers contents of the Operation Status Register.

STATus:OPERatlon:EVENt?
Returns the event registers contents of the Operation Status Register.
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3-16-5 OPERATION INSTRUMENT REGISTER

The Operation Insitrument Register is used with the INiTiate and FETCh commands. Once an
INITiate command is completed and the meter is ready to be read, the appropriate meter ready
bitis set to 1. This indicates the meter is ready for the FETCh command. The following
STATUS commands control the Operation Instrument Register:

STATus:OPERation:INSTRument:CONDIition?
Returns the condition register contents of the Operation Instrument Status Register.

STATus:OPERatlon:INSTRument:ENABle n
Sets enable register contents of Operation Instrument Status Register to n (16 bit value).

STATus:OPERalion:INSTRument:ENABIe?
Returns the enable register contents of the Operation Instrument Status Register.

STATus:CPERation:INSTRument:EVENE?
Returns the event register contents of the Operation Instrument Status Register.

3-16-6 QUESTIONABLE STATUS REGISTER

The Questionable Status Register reports events that could bring Test Set results into question.
The Instrument Status Register provides the input. Figure 3-6 shows events reported by both
registers. The following STATUS commands control the Questionable Status Register:

STATus:QUEStionable:CONDition?
Returns the condition register contents of the Questionable Status Register.

STATus:QUEStionable:ENABLe n
Sets the enable register contents of the Questionable Status Register to n {16 bit value).

STATus:QUEStionable:FNABLe?
Returns the enable register contents of the Questionable Status Register.

STATus:QUEStionable: EVENE?
Returns the event register contents of the Questionable Status Register.

3-16-7 INSTRUMENT STATUS REGISTER

The Instrument Status Register reporis meter readings exceeding the upper and lower limit of
the AF, RF Power, FM Deviation, AM Modulation and Distortion Meters. The results of the
Instrument Summary Status Register (an extension of the Instrument Status Register) are also
reported. The following 8TATUS commands control the Instrument Status Register.

STATus:QUEStionable:INSTRument: CONDition?
Returns the condition register contents of the Instrument Status Register.

STATus:QUESticnzble:INSTRumeni:ENABLe n
Sets the enable register contents of the Instrument Status Register to n (16 bit value).

STATus:QUEStionable:INSTRument:ENABLe?
Returns the enable register contents of the Instrument Status Register.

STATus:QUEStionable!INSTRument:EVENt?
Returns the event register contents of the Instrument Status Register.
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3-16-8 INSTRUMENT SUMMARY STATUS REGISTER

The Instrument Summary Status Register acts as an extension of the Instrument Status
Register. The Instrument Summary Status Register reports the exceeding of the upper and
tower limit of the SINAD and Phase Meter and Digital Multimeter. Following are STATUS
commands contrelling the Instrument Summary Status Register.

STATus:QUEStionable:INSTRument: iSUMmary:CONDition?
Returns the condition registers contents of the Instrument Summary Status Register.

STATus:QUEStionable:INSTRument:ISUMmary:ENABLe n
Sets the enable register contents of the Instrument Summary Status Register to n (16 bit
value).

STATus:QUEStionable:INSTRument:iISUMmary:ENABLe?
Returns the enable registers contents of the Instrument Summary Status Register.

STATus:QUEStionable:INSTRument:iISUMmary:EVENE?
Returns the event registers contents of the Instrument Summary Status Register.

The following example performs a DMM reading and checks the Status Byte for the reporting of
the DMM Upper or Lower Limit being exceeded. The enable registers of the Instrument
Summary, Instrument and Questionable Status Registers are sel to pass the information to the
Status Byte.

Exampie: #DpMC "DMM READ",BEGIN // Define macro named DMM READ.
STAT:QUES:INSTR:ISUM:ENABLE 12 // Set enable register to read DMM
// Upper and Lower Limit exceeded.
STAT:QUES:INSTR:ENABLE 2 // Set enable register tc pass the

// Instrument Summary Status
// Register result.

STAT:QUES:ENABLE 8192 // Set enable register to pass the
// Instrument Status Register result.
#®CLS // Clear all condition and event
// registers.
SCREEN : DMM // Display DMM Operation Screan.
PPRINT M DMM? // Print DMM reading to Host.
IF (%STB? & 8) = 0 // If Status Byte reports
// Questionable Status bit as 1,
PPRINT "limit exceeded” // print limit exceeded to Host.
ELSE // 1f Status Byte reports
// Questionable Status bit as 0,
PPRINT "limit not exceeded® // print limit not exceeded to Host.
ENDIF // End IF statement.
END // Bnd macro DMM_READ.
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3-17 IEEE 488.2 COMPLIANCE COMMANDS

TMAC contains the following IEEE 488.2 mandated commands (1600S only except as noted):

3-48

#CLS
(CSA also) Clear Status command. Sets all Status Registers including the Status Byte to
zero.

*DDT

Define Device Trigger command. Defines what commands are executed by the GET
(Group Execute Trigger) command received at the GPIB Connector or the *TRG
command.

Exampie: #¥DDT SCOPE:TRIGGER:ONE; SCOPE: ARM

These commands are executed when a GET (Group Execute Trigger)
command is received at the GPIB Connector or 2 #TRG command is executed.

#DMC
(CSA also) Define Macro command. Assigns commands to a macro label (see 3-9).

*EMC b
Enable Macro command, Disables macros when b is set to 0, enables macros when b is
set to 1. Used to execute commands which have the same name as a macro.

*#EMC?
Enable Macro Query. Returns the Enable Macro command status. 0 is returned if
macros are disabled, 1 is returned if macros are enabled.

#ESE n
Standard Event Status Enable command. Sets Standard Event Status Enable Register to
value specified by n (see 3-16-3).

*ESE?
Standard Event Status Enable Query. Returns the contents of the Standard Event Status
Enable Register {see 3-16-3).

*ESR?
Standard Event Status Register Query. Returns the contents of the Standard Event
Gtatus Register (see 3-16-3).

®IDN?
(CSA also) ldentification Query. Returns device Identification. Manufacturer, model,
serial number and version of device is returned.

=LMC?
List Macro Query. Returns the currently defined macros (see 3-9).

*OPC
Operation Complete command. Causes the device to activate the operation complete bit
in the Standard Event Status Register when operation is finished (see 3-16-3).

*0PC?
Operation Complete Query. Puts an ASCII 1 into the device output queue when
operation is finished {see 3-16-3).



®PMC
(CSA also) Purge Macro command. Deletes all macros and declared variables from
memory {see 3-9).

#RCL n
Recall command. Restores device to the environment (routings and settings) stored in
local memory location n. Range of nis 0 tc 9.

*RST
Reset command. Resets device to preset condition.

#SAV n
Save command. Saves current environment (routings and settings) in local memory
location n. Range of nis 1 to 9.

%SRE n
Service Request Enable command. Sets Service Request enable register to value
specified by n {(see 3-16-2).

*SRE?
Service Request Enable Query. Returns contents of Service Request enable register
(see 3-16-2).

%*STB?
Read Status Byte Query. Returns Status Byte contents {see 3-16-2).

*TRG
Trigger command. Executes trigger command as defined by the %DDT command See
SCOPe:TRIGger:SOURce (4-9) command.

®TST?
Selt-Test Query. Performs Self Test and returns 0 if passed, 1 if failed.

*WAI
Wait To Continue command. Stops device command execution until *OPC? is true.
Used following Screen commands to allow the Screen to mature before readings are
taken.

3-18 FM/AM-1600S and FM/AM-1600CSA GENERAL TMAC COMMANDS

The following pages contain General TMAC commands; listing syntax, use and action.
Examples are also provided to aid in the understanding of the commands. Cross references to
relating commands are also included. Commands are in alphabetical order.
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#DMC

*DMC

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES
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To define macros and functions.

#DMC "name”, command; .... ; command

Defines a macro or function with the name specified and containing the
commands listed. After a macro or function is defined, entering the macros
or functions name executes it (and all the commands contained within it).
Macros utilize several lines using the BEGIN and END commands. A function
is @ macro with a RETURN command used to return values. The RETURN
command returns results directly through the active interface connector.

VARIABLE DESCRIPTION

name Name of the macro or function defined. The first
character of the name is a letter while the remaining
characters can be letters, digits and the underscore.
The length of the name can be from 2 to 31 characters.

command Commands performed when macro or function is executed.
Macros (3-9}, BEGIN, END, RETURN, %LMC, FORGET, %PMC
#DMC "Sq",SCREEN:USER; : INPUT X;Y=X#%¥2;PPRINT X," squared is ",Y

The above *DMC command defines these commands as a macro named Sq.
Upcn entering Sq, the INPUT command is executed, Y is set to X%, and the
PPRINT command is executed.

*DMC "Square”,BEGIN
SCREEN:USER

INPUT X

T=X%%k2

PPRINT X,"™ squared is %, Y
END

The macro Square accomplishes the same as the Sqg macro. The BEGIN and
END command allows the macro to be written over several lines.

#DMC "SQ",RETURN{S1%%2) // Defines a function named S0.
PRINT 3¢ 11 // Prints the result of the funection
// named S¢ {(121).

¥DMC "Av",RETURN ( ($1+52+63)/4) // Defines a function named Av.
¥=Ave 13,14,17 // Executes the function Awv.
// Returns 11.

¥DMC "Sph_Sec Surface",RETURN (3.1415%$1/2% (4%52+53))
PRINT Sph Sec Surface 4.4, 2.12, 6.7

The %*DMC command defined the function (3.1415%$1/2%(4%$24+$3)) with the
name Sph_Sec_Surface. 104.9135 is printed on the CRT.



WAL

*IDN?

USE To return Test Set Identification.

SYNTAX #IDN?

ACTION Returns the identification parameters of the Test Set. Includes the
manufacturer, model, serial number and various firmware versions.

EXAMPLE EIDN?
An example return from a query to an FM/AM-1600S is as follows:
IFR SYSTEMS,FM/AM-16005,1583,3.02/C-03.018/F-03.025/M-02.008
The serial number is 1583. The system firmware version is 3.02. The
Counter firmware version is 3.01S. The Function Generator firmware version
is 3.028. The Monitor firmware version is 2.008.

*kPMC

USE To delete ail macros and declared variables.

SYNTAX xPMC

ACTION Deletes all macros and declared variables except the predefined macros
listed in Appendix A.

SEE ALSO Macros {3-9), FORGET

*WAI (16008 Only)

UsSE
SYNTAX

ACTION

SEE ALSO

EXAMPLE

To pause command execution until previous operations are complete.
HWA]
Stops command execution until all operations are complete. ®WAI is used

after SCREEN and SETUP commands and other commands involving routing
changes or lengthy measurement times.

DELAY
SCREEN:REC // Displays the Receiver Sc¢reen.
HWAT // Stops command execution until
// the screen matures.
RECEIVE:INPUT:TR // Selects T/R Connector for Receiver Input.
WAL // 8tops command execution until

// the routing change is completed.
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ECTIVATE

ACTIVATE

USE To place a task on the schedule queue so the fask can be multitasked.

SYNTAX ACTIVATE "name”

ACTION A macro must be declared a task using the TASK command before it can be
put in the schedule queue using the ACTIVATE command. This must be
done to each macro betore it can be multitasked. Once execution of the
macro begins, execution starts from the beginning of the macro.
VARIABLE DESCRIPTION
name Name of the task to be foaded into the schedule queue.

SEE ALSO Multitasking Macros (3-12), TASK, TPAUSE, TSTOP

EXAMPLES See Muititasking examples (3-12).

BEGIN

USE To allow macros to contain multiple lines.

SYNTAX #DMC "name"”, BEGIN

sequence
END

ACTION Combines with the END command to define the command lines in multipte line
macros. The BEGIN command is not used with single line macros.
VARIABLE DESCRIPTION
name Name of the macro being defined.
sequence Command sequence performed inside the macro.

SEE ALSOQ Macros (3-9), #DMC, END

EXAMPLES ¥DMC OMPt ™, VAR Mid;Mid=(Freql+Freqg2)/2;NVSAV Mid, 60;PRINT Mid
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The above macro can be entered as:

VAR Mid

®DMC "MPL",BEGIN
Mid=(Freql+Freql) /2
NVSAV Mid, 60

PRINT Mid

END



BOX

BOX
USE To create 2 user defined box on the CRT.
SYNTAX BOX f, x1, y1, x2, y2, ¢
ACTION Creates a box using the points specified as the top left and bottom right
corners. The box can be created hollow or solid. Text can not be printed in
boxes as it can in windows.
VARIABLE DESCRIPTION
f Creates the box solid or hollow. fis 1 for a solid box.
fis 0 for the box to appear hollow.
x1, yi Point signifying the top left corner of the box.
x2, y2 Point signifying the bottom right corner of the box.
c Number specifying the color of the box. &ee Table 3-4
for the available colors and their numbers.
SEE ALSO Graphics (3-13-5)
EXAMPLES BOX 1,150,50,200,250,7

The above command displays a light gray box on the CRT as follows:

r

L bbbt

~

Figure 3-8 Box Example

8618021
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CALCULATE

CALCULATE
USE To calculate a function and return the result to the Host.
SYNTAX CALCulate? expression
ACTION The expression is calculated and returned through the active interface
connector. This command cannot be used inside a macro.
VARIABLE DESCRIPTION
expression Mathematical expression or formula calculated.
SEE ALSO Mathematical Functions (3-7)
EXAMPLES ¥=4,Y=3 // Initializes variables.
CALC? X%v#k%3 // Calculates the mathematical

// expression and returns the result
// to the Host. 108 is returned.

CASE OF OTHERWISE ENDCASE

USE

SYNTAX

ACTION

SEE ALSO
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To provide a predetermined decision point inside a macro.

CASE variable
OF valuel: command
OF valueZ2: command

OTHERWISE: command
ENDCASE

There is no limit to the number of OF statements and the OTHERWISE
statement is optional. The OF values are compared to the CASE variable.
The command sequence following the OF value that equals the CASE
variable is executed. If no OF value equals the CASE variable, the
OTHERWISE command is executed if present, and macro execution passes
to the command following the ENDCASE command.

VARIABLE DESCRIPTION

variable Expression compared with the values to decide which OF
: command to perform.

value Expression compared with variable. Hf equal to variable,
the command following value is performed.

command Command performed if value is equal to variable.

Conditional Expressions (3-10), IF, IF ELSE, IF ELIF



EXAMPLES

CASE OF OTHERWISE ENDCASE

#DMC *val®
SCREEN:USER
CASE X
OF 1: PRINT "X=1"
QF 2: PRINT "X=2"
CF B: PRINT #"X=4"
CTHERWISE:PRINT "X unknown"®
ENDCASE

X is compared to the OF values 1, 2 and 5. If X is equal to one of the OF
values, the commands following that GF value are executed. For example: if
X=2, the PRINT "X=2" command is executed, if X=6, the PRINT

"X unknown® command is executed.

% "Menu®,REGIN
SCREEN:USER
VAR Choice
PRINT "“Press & DATA ENTRY Key to select a Test"”
PRINT " and press the ENTER Key."
PRINT "1. Test 1™
PRINT "2Z. Test 2%
PRINT "3. Test 37
PRINT "Any other selection other than the ones listed®
PRINT ¥ displays the Receiver Operation Screen.”
XY 100,250
INPUT Choice
CASE Choice
QF 1: PRINT "Test 1 is zruaning”
DELAY 3000
CLS
Test 1
OF 2Z: PRINT" Test_2 is running”
DELAY 30400
CLS
Test 2
OF 2: PRINT" Test_3 is running”
DELAY 3000

CI.S
Test 3
OTHERWISE: PRINT "No Test Performed”
ENDCASE
SCREEN:REC
H#WAT
END

The macro Menu displays a user created menu allowing the selection of one
of three tests. These tests are actually macros Test_1, Test_2 and Test_3.
which are executed if 1, 2 or 3 is entered in response to the INPUT
command. |f the entered data is not 1, 2 or 3, the Otherwise command is
performed and Nc Test Performed is printed. After a Test is executed or
the PRINT command is performed, command execution resumes beneath the
ENDCASE command.
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CLS

CLS
USE To erase the contents of a window or the CRT.
SYNTAX CLS
ACTION Clears the currently selected window. To clear the entire CRT, select
window © (the background) using the WSEL command.
SEE ALSO WSEL
CONST
USE To define constants.
SYNTAX CONST name, expression, name, expression,.... ,name, expression
ACTION Declares constants and their values. Constants are global and can not be
declared inside a macro. String data cannot be assigned to a constant.
Constant values can only be changed using another CONST command.
VARIABLE DESCRIPTION
name Name of the constant defined. The first character of the
name is a letter while the remaining characters can be
ietters, digits and the underscore. The iength of name
can be from 2 to 31 characters.
expression Value the constant is defined as. The expression does
not have to be in its simplest form.
SEE ALSOC Constants and Data Arrays (3-4), DATA
EXAMPLES CONST P1,3.1415,Wid,X/4.3 // Defines PI as a constant and
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// gives it a value of 3.1415.

// Defines Wid as a constant,

// evaluates X/4.3 and assigns this
// value to Wid.



DATA

DBATA

USE
SYNTAX

ACTION

SEE ALSOQ

EXAMPLES

To define constant data arrays.
DATA name={expression, expression, ...,expression}

Declares data arrays and their values. A data array is an array of constants.
Data arrays are global and can not be declared inside a macro. String data
cannot be assigned to a data array. Data arrays values can only be changed
using another DATA command. Data array values are specified by including
the order of occurrence in brackets following the name. This order begins
with 0 so that Stat[3] returns the fourth constant in the data array Stat.

VARIABLE DESCRIFTION

name Name of the constant defined. The first character of the
name is a letter while the remaining characters can be
letters, digits and the underscore. The length of the
name can be from 2 to 31 characters.

expression Value the constant is defined as. The expression does
not have to be in its simplest form. The first expression
is assigned to the first index {namei0]} and so on.

Constants and Data Arrays (3-4), CONST, ICON

DATA STAT={2,34.7,2.874836593,336/4}
X=STAT[1]
Y=STAT[4]
Z=STAT[O}

The value of X is set to 24.7. The y=sTaT[4] command does not execute

and an error is produced because STAT[4] is not defined. The value of Z is
set to 2.

3-55



DELAY

DELAY

USE To delay command execution.

SYNTAX DELAY ¢

ACTION Delays provide a time delay before the next command is executed. Delays
are used to allow physical changes enough time to occur before command
execution continues. Such changes could be: code generation, routing
changes and displaying Operation Screens.
VARIABLE DESCRIPTION
t The length of time delayed in ms.

SEE ALSO Macros (3-9), ®*WAI

EXAMPLES SCREEN: GEN
HWAT
GEN:DCS:INV 311
DELAY 2000
GEN:DCS:STOP
The DELAY command delays for 2 seconds to allow time for the DCS Code
generation.

DO URNTIL

USE To perform a set of commands repeatedly until a specified condition occurs
(becomes true).

SYNTAX Do

sequence

UNTIL condition

ACTION The DO loop repeatedly executes a command sequence until a condition
is true. if condition is true when first evaluated, the command sequence is
executed once. If the condition does not eventually become true, the DO
foop continues to loop until power is cycled.
VARIABLE DESCRIPTION
condition Conditional expression evaluated. |If true, command

execution loops to the top of the DO loop.
sequence Command sequence performed at least once, then
performed repeatedly until condition is true.
SEE ALSO FOR, WHILE
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EXAMPLES

EDMC "Count®,BEGIN
Nea=(}
DO
N = N + 1
PRINT N
UNTIL N=2

END

i/
'
I/
!
/i
//
i
/7

DO UNTIL

Defines a macro named Zount.
Sets N to 0.

Starts the DO loop.
Increments N by 1.

Prints current value of N,
Loops N to the DO command
until N equals 2.

Ends macro Count.

N is set to 0 and the DO command is executed, initiating the following

sequence:

® 1 is added to N and N is printed (1).

@ & e e

execution continues on.

N is compared to its ending value {1 compared to 2).
1 is added to N and N is printed (2)
N is compared to its ending value (2 compared to 2).

The command following the UNTIL command is executed as command

#¥DMC "Compute", RETURN (FLOOR (50-$1) /4+50)

#DMC "Compute x",BEGIN

X = 6
Do
X = Compute X

PRINT X
UNTIL %X=50

END

r
/7

Defines a function named Compute.
Defines & macro named Compute .

// Sets X to 6,

// Starts the DO loop.

// Sets X to the result of the
// function Compute with the old
// value of X as the input.

// Prints X.

// Loops X to the DC command

// until X equals 50.

// Ends the macro Compute x,

After setting X to € and executing the DO command, the following sequence

ocours:

@ The Compute function is calculated and sefs X equal to 61, X is printed.

& The conditional expression (X = 50) is evaluated and, it not true,
command execution loops up to the DO loop.

@ The Compute function is calculated and sets X equal to 48. X is printed.

& The conditional expression (X = 50) is evaluated and, if not true,
coemmand execution loops up to the DO loop.

@ The Compute function is calculated and sets X equal to 50. X is printed.

& The conditional expression (X = 50) is evaluated and, if true, command
execution centinues below the UNTIL command.
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DO UNTIL

The conditional expression does not have to involve a variable manipulated
inside the loop.

DO
commands
UNTIL SYSTEM;;KEY? > 0

This DO loop continues looping untit a Front Panel Key is pressed (for
SYSTEM Commands, see 3-14).

 _DRAW

USE To create a user defined line on the CRT.

SYNTAX DRAW x71, yv1, x2, y2, c

ACTION Creates a line from one point to the another point in a specified color.
VARIABLE DESCRIPTION
x1, y1 Point gignifying the first end of the line.
x2, y2 FPoint signifying the second end of the line.
¢ Number specifying color of the line. See Table 3-4 for

colors and their numbers.
SEE ALSO Graphics (3-13-5)
EXAMPLES See Graphic examples (3-13-5).
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EXEC

END
USE To allow macros to contain multiple lines.
SYNTAX #*BMC "name”, BEGIN
seguence
END
ACTION The END command defines the end of a multiple line macro.
VARIABLE DESCRIPTION
name Name of macro being defined.
sequence Command sequence performed inside the macro.
SEE ALSO Macros (3-9), *DMC, BEGIN
EXAMPLES ® "Print =",BEGIN // Defines a macro named Print =z.
INPUT X // Receives a wvalue from the
// keybeoard.
PRINT X // Prints the received wvalue.
END // End of the macro Print =,
EXEC
USE To execute a macro at a specified address.
SYNTAX EXEC address or EXEC &name
ACTION Executes the macro located at the address specified. An & with the name of
the macro as shown is equivalent to the address of the macro. Macros
requiring variables to be passed when the macros name is entered cannot be
executed using the EXEC command. Unpredictable results occur when using
an invalid address.
VARIABLE DESCRIPTION
address Address of macro to be executed.
name Name of the macro to be executed.
SEE ALSO Macros (3-9)
EXAMPLES ADD=gFirst // The address of the macro First
// is loaded into the variable ADD,
EXEC ADD // The macro located at the address
// loaded in the wvariable ADD is executed.
EXEC &First // Macro First is executed.
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FLUSH

FLUSH

USE To return pending responses.

SYNTAX FLUSH

ACTION Returning data from the queries in a macro is collected in the output queue
of the Test Set. The contents of the cutput queue is returned at the end of
any loops present, at the end of the macro or when the queue becomes full
(the output queue is 2 kilobytes in sire). The FLUSH command returns all
pending return data upon execution.

SEE ALSO Macros (3-9)

EXAMPLES #DMC "Without FLUSH",BEGIN // Defines & macro named
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// Without FLUSH.

SCREEN:REC // Displays the Receiver Operation
// Screen.

WAL // Waits for the Receiver Operation
// Screen to ke completely displayed.

REC:FREQ? // Queries the Receiver Fregquency.

M RF? // Queries the Frequency Error Meterx
// reading.

M PWR? // Queries the Power Meter reading.

END // Ends macrce Without FLUSH.

The returned data in this macro without using the FLUSH command appears
as follows:

100320,100318,62

KDMC "With FLUSH",BEGIN // Defines a macro named With FLUSH.

SCREEN:REC // Displays the Recelver Operation
// Screen.

HWAT // Waits for the Receiver Operation
// Screen to be completely displaved.

REC:FREQ? // Queries the Receiver Fregquency.

FLUSH // Returns impending responses,

M RF? // Queries the Frequency Error Meter
// reading.

FLUSH // Returns impending responses.

M PWR? // Queries the Power Meter reading.

END // Bnds macro With FLUSH.

The returned data in this macro with the FLUSH commands appears as
follows:

100320
100318
62



FOR NEXT

FOR NEXT

USE

SYNTAX

ACTION

SEE ALSO

To perform a set of commands in g loop a given number of times within a
macro.

FOR variable= initial TO ending STEP step
sequence
NEXT variable

The FOR command sets variabfe equal to initial, executes commands untii
the NEXT command, increments variable by the step value and starts
command execution again just below the FOR command. The sequence
between the FOR and NEXT command is executed repeatedly until variable
is equal to ending. When variable equals ending, the sequence is execuied
once again before command execution proceeds below the NEXT command.

The values, initial, ending and step, can be negative. [f optional STEP and
step are left off, the default step is +1 even when iniftial and/or ending are
negative. If step is set so variable will not equal ending exactly, the looping
stops when variable comes the closest while not crossing the ending value.
it step is given the opposite sign needed to increment variable towards the
ending value or if step is larger than ending minus initial, the command
sequence is executed once and no looping takes place.

Do not set step equal to 0 as this loops indefinitely and requires cycling
power of the Test Set to stop execution of the ioop.

VARIABLE DESCRIPTION

variable variable used to siep through the looping process.

initial Starting value of variable.

ending Ending value of variable. When variable reaches this
value, looping is stopped and the command sequence is

executed once more.

step Amount variable is incremented for each pass through
the loop.

sequence Command sequence is executed once and then repeatedly
until variable equals ending.

DO, WHILE
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FOR NEXT

EXAMPLES FOR N=1 TO 3 STEP 1
commandl

NEXT N

command?

The foliowing sequence occurs:
N is set equal io 1.
Command1 is executed.
N is incremented by 1 (N=2) and compared {o ending (3).
Command1 is executed.

N is incremented by 1 (N=3) and compared to ending (3).

Command1t is executed.

¢ & & & @ & #

Command2 is executed and macro execution proceeds after command2.
FOCR A=10 TO 4 STEP -3
PRINT A
NEXT A
PRINT 2%A
The foliowing seguence cccurs:
A is set equal to 10.
A is printed (10).
-3 is added to A (A = 7) and A is compared to ending {4).
A is printed (7).
-3 is added 1o A (A = 4) and A is compared to ending (4}.

A is printed (4).

2% A is printed (8} as command execution proceeds below the NEXT
command.

FOR MM = -1 TO -6 STEP -2
FRINT MM
NEXT MM

-1, -3 and -5 is printed. Since MM=-7 is beyond the ending value, the last
loop occurs when MM is equal to -5.
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FORGET

FOR N=1 TO 4 STEP -1
PRINT N
NEXT N

N is set equal to 1 and printed once and command execution proceeds below
the NEXT command. No looping takes place because step does not have the
sign needed to proceed the variable value toward the ending value.

FORGET

USE To delete a macro from memory.

SYNTAX FORGET "name”

ACTION Deletes the macro specified. All macros and variables declared after the
specified macro was declared are also deleted.
VARIABLE DESCHRIPTION
name Name of macro to be deleted.

SEE ALSO = PAMC

EXAMPLES #¥DMC "FIRST",BEGIN

PRINT "first macro®
END
#FDMC "SECOND",BEGIN
PRINT "second macro®
END
VAR TOMBEMERASED

FORGET "SECCND"
Upon execution of the FORGET command, the macro SECOND and the

varizble TO_BE_ERASED are deleted from memory. The macro FIRST is
still contained in memory.
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FORMat

FORMat
USE To specify the form of the returned data for queries.
SYNTAX FORMat BlNary
FORMat OCTal
FORMat HEXadecimal
FORMat ASCil (168003 Only)
FORMat DECimal (CSA Oniy)
ACTION Specities form of the returned data for queries. The four forms are Binary
(base 2), Octal (base 8), Hexadecimal (base 16) and ASCII (16008) or
Decimal (CSA) {base 10). Default is base 10. For the 16008, all returned
data not in ASCII format is preceded with a prefix signifying the format: #B
for Binary, #Q for Octal and #H for Hexadecimal. Data in scientific notation
is not affected by these commands.
SEE ALSO Numeric Form (3-5-2)
EXAMPLES REC:FREQ 103.7 MHZ // Sets Receiver Frequency to 103.7 MHz.
FORM BIN // Selects binary format for the
// returned data.
REC:FREQ? // Queries the Receiver Frequency.
// #B110010103100010100 is returned.
FORM HEX // Selects Hexadecimal format for
// the returned data.
REC:FREQ? // Queries the Receiver Freguency.
// #H19514 is returned.
HEIGHT
USE To change height of text printed on CRT.
SYNTAX HEIGHT n
ACTION The height of text printed on the CRT after this command is changed to n
times the standard height (0.175 inches). Text can be printed in four
heights: 0.175, 0.35, 0.525 or 0.7 inches.
VYARIABLE DESCRIPTION
n Height parameter setting height n x the standard height.
nis an integer from 1 to 4.
SEE ALSO Graphics (3-13-5), PRINT, ROTATE
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HFLUSH (CSA Only)

EXAMPLES HEIGHT 1 // Sets the text height to 0.175" 7.
PRINT "standard® // PRINT command.
PRINT // Bach PRINT command moves the xy
PRINT // position down a line the current
PRINT // height set by the HEIGHT command

// tcurrently 0.17577).

HEIGHT 4 // Sets the text height to 0.777.
PRINT "large™ // PRINT command.
HEIGHT 2 // Sets the text height to 0.3577.
PRINT "double standard® // PRINT command.
HEIGHT 1 // Returns the HEIGHT setting to 1.

The following is printed on the CRT: standard in 0.175 inch high text,
large in 0.7 inch high texi and double standard in 0.35 inch high text.

Each PRINT command without an ending comma moves the xy position to the
beginning of the next line using the height setting for the height of the line.
The first four PRINT commands move the xy position down 0.7 (0.175" for
each PRINT command). The PRINT "large" command moves the xy position
down 0.7. The PRINT "double standard"™ command moves the xy position
down 0.35"".

NOTE: The HEIGHT setting should be returned to 1 because all printing on
the CRT uses this setling.

HFLUSH (CSA Only)

USE To quickly send HOST commands through the SCSI1 Bus.
SYNTAX HFLUSH
ACTION Gives previous HOST commands priority by flushing all commands currently in

the task queue out the SCSI at that time. (Normally, to avoid time consuming
SCSI traffic, HOST commands are held in the task queue. When the task
queue becomes full, commands are sent across the SC31 Bus to the 1600S5.)

EXAMPLES host "fgen:genl:modl 5;shape:sin®
host "fgen:genl:freqg 1000;mod:fm
hflush
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HPRINT (CSA Only)

HPRINT (CSA Only)

USE To print on the CRT screen.
SYNTAX HPRINT %0nl, expression, ..... sexpression, of
HPRINT expression, ..... % 0nl, expression,
ACTION The HPRINT command (HOST PRINT command) prints numerical and string

values at the current xy location on the CRT. Several values are printed on
the same line by separating them with commas. If the optional ending
comma is used, the next HPRINT command continues on the same line,
otherwise a new line is started. If an expression is a variable, the value of
the variabie is printed. Mathematical expressions are calculated before
printing.

The %0n/is the format settings for numeric expressions and can be placed
anywhere in the HPRINT command. There can be several format settings in
each HPRINT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.

VARIABLE DESCRIPTION

o Zero signifies leading zeros are added to fill the field widih.
The 0is omitted for no leading zeros. Applies only to
numeric expressions,

n Specifies field width. nis the minimum number of digit
spaces {decimal point counts as one). Applies only to
numeric expressions. If /is D, n can be in the form of b.a,
where b designates minimum number of total digit spaces
(decimal point counts as one) and a designates the
maximum number of digits after the decimal point.

/ Specifies the numeric base the data is printed in. Applies
' only to numeric expressions. Omit for a default of Signed
Decimal or enter one of the following:

Binary

OCctal
Hexadecimal
Unsigned decimal
Signed decimal

CCIOW

expression Expression to be printed. Can be a mathematical
expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the results are printed.

SEE ALSO PRINT, XYPRINT, PPRINT, PSCREEN, XY
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EXAMPLES

ICON (1660S Only)

HPRINT "CELLULAR PHONE TEST"

This HPRINT command prints the string text, between the guotation marks,
on the CRT, starting at the current xy location.

HPRINT "The Receiver Freguency is ",%3.0,H08T "REC:FREQ?"

No leading zeros and a field width of 3 is specified after the string text is
printed. The Receiver frequency setting is printed with the field width of 3,
rounded to the nearest kHz because no digits are printed after the decimal
point.

ICON (1600S Only)

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES

To create a user defined graphic on the CRT.
ICON b, r, name

A graphic is created by detining an area of pixels and a data array specifying
which pixels to appear and which not to appear (1's to appear, 0’'s not to
appear). The top left corner of the defined area is placed at the current XY
setting. The data array must contain 32 bit words.

VARIABLE DESCRIPTION

b Number of bits per row in the icon to be generated.

r Number of rows in the icon to be generated.

name Name of data array containing the bit pattern used for
the icon.

Graphics (3-13-5), XY, DATA

See Graphic examples {3-13-5).

3-67



IF ENDIF

iF ENDIF
USE To provide a decision point inside a macro.
SYNTAX IF condition sequence; ENDIF
or
IF condition
sequence
ENDIF
ACTION The condition must be true for sequence to execute. If the condition is
not true the sequence is not executed and execution flow passes to the next
command after the ENDIF command. Every IF command must have an
ENDIF. IF commands can be put inside other IF commands if the ENDIF to
the inner IF command is also inside the outer IF command.
VARIABLE DESCRIPTION
condition Conditional expression evaluated to determine which
command sequence is executed.
sequence Command sequence performed if the condition is true.
SEE ALSO IF ELSE, IF ELIF, CASE
EXAMPLES IF Mod>20 Flags=1;ENDIF

3-68

This set of commands sets Flag equal to 0 if Mod is greater than 20. If Mod
is not greater than 20, this set of commands has no effect, as the Flag=0
command is not performed.

IF Dev > 3
IF Freg Err < 1000
Freg=200000
ENDIF
ENDIF

The Inner IF-ENDIF commands are executed if Dev is greater than 3. The
Freq=200000 command is executed if Freq_Err is less than 1000 and Dev is
greater than 3.



[F ELIF ELSE ENDIF

IF ELIF ELSE ENDIF

USE

SYNTAX

ACTION

SEE ALSO

EXAMPLES

To provide a decision point inside a macro.

iF condition
sequence

ELIF condition
sequence

ELIF condition
sequence

ELSE
sequence
ENDIF

IF ELIF command allows several conditions to be checked instead of one or
two. Each ELIF {(Else If) part allows the checking of a condition. If the
condition is true, the following sequence is executed. The optional ELSE
sequence is executed if no ELIF condition is true. An ENDIF command must
be included at the end of a IF ELIF group of commands. If two ELSE IF
commands are true, only the sequence foliowing the first one is executed.

VARIABLE DESCRIPTION
condition Conditional expression
sequence Command sequence (set of commands) performed if

previous conditional expression is true.
IF, IF ELSE, IF ELIF, CASE

IF X=3
PRINT "X=3"
ELIF X=4
PRINT "X=4"
ELIF X=5
PRINT "X=5"
ENDIF

Executes the PRINT command that follows a true condition if there is one
and ignores all other PRINT commands.
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IF ELSE ENDIF

IF ELSE ENDIF

USE

SYNTAX

ACTION

SEE ALSO

EXAMPLES
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To provide a decision point inside a macro.

IF condition sequencel
ELSE sequence?
ENDIF

ar

IF condition
sequencel

ELSE
sequence?

ENDIF

iF ELSE command allows one of two command sequences to be executed
depending on the validity of the condition. If the condition is true,
sequencel is executed. If the condition is false, sequence2 is executed.
Every IF ELSE command must have an ENDIF.

VARIABLE DESCRIPTION

condition Conditional expression that determines which command
sequence is executed,

sequencel First command sequence. sequencel is executed if
condition is true.

sequence2 Second command sequence. sequenceZ2 is execuied if
condition is not true.

iF, IF ELIF, CASE

IF >4 PRINT "D HIGH"
ELSE PRINT "D LOW"
ENDIF

Example prints D HIGH if D is greater than 4; otherwise D LOW is printed.

IF =3
T=T+1

ELSE
T=F~1

ENDIF

1 is added to T if T is equal to 3. If T is not equal to 3, 1 is subtracted.



IF ELSE (Shorthand)

iF ELSE (Shorthand)

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES

As an abbreviated version of the [F ELSE command.
command {condition? true:falsej

The shorthand version of the IF ELSE command allows one of two arguments
to be performed with the same command. If the condition is true, the first
argument {(frue) is performed. |f the condition is false, the second argument
(false) is pertormed. No ENDIF is used with this command.

VARIABLE DESCRIPTION

command incomplete command which is performed with one of the
arguments.

condition Conditional expression that determines which argument

is performed with the command.
true Argument command performs if condition is true.
false Argument command performs if condition is false.
iF, IF ELSE, IF ELIF, CASE
PRINT (D»47? "D HIGH":"D LOW")
The conditional expression {(D>47} is evaluated, and if true, the command
PRINT "D HIGH" is execuied. If the conditional expressicn is faise, the
command PRINT "D LOW?" is executed.
T= (T=3? T+1:T-1)
The conditional expression {T=37) is evaluated, and if true, the command

T=T+1 is executed. If the conditional expression is false, the command
T=T-1 is executed.
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INPUT

INPUT

USE To enter data during macro execution.

SYNTAX INPUT variable

ACTION Stops execution of the macro until data is input. The value of the data
entered is assigned to the variable specified in the command and command
execution continues. For the 16008, the CRT displays a blinking cursor with
a width set using the EDIT:WIDTH command. Data is entered using the
DATA ENTRY Keys and pressing the ENTER Key. For the CSA, there is no
blinking cursor and the data is entered using the remote controller keyboard.
VARIABLE DESCRIPTION
variable Variable given the value entered.

SEE ALSO Varigbles and Arrays in Macros {3-11), Colors {3-13-1)

EXAMPLES #DMC "GET X"
EDIT:WIDTH 30
INBUT X
PRINT X
END
Upon execution of the macro GET_X, a blinking cursor appears on the CRT
{16008 only). The cursor is set to a width of 30 pixels by the EDIT:WIDTH
command. If 6, 5, « and 3 DATA ENTRY Keys are pressed, variable X is
assigned the value of 65.3 and 65.3 is printed on the CRT.

INTERP

USE To execute commands that may not be known when the macro containing the
commands is defined.

SYNTAX INTERP “string;string;.. ;string”

ACTION The INTERP command executes each string as a command and is limited to
one line. The INTERP command is not required to be inside a macro.
VARIABLE DESCRIPTION
string String variables, literal strings and string functions.

EXAMPLES *DMC "Run_tests",BEGIN
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INPUT §
INTERP "PRINT $; TEST"+3TR({S$1l)
END

Entering Run_tests 4 executes this macro. f Test Working is entered at the
INPUT prompt, Test Working is printed and the macro Testd is executed. If
the INTERP command is not used, the Run_tests macro can not be defined

because the § in the PRINT command and TEST4 are not yet defined.



KEYPAD:ERASE (1600S Only)

KEYPAD:ERASE (16005 Only)

USE

SYMNTAX

ACTION

SEE ALSO

EXAMPLES

To erase Soft Function Key definitions,
KEYPAD:ERASE n
Erases definition for n Soft Function Key.

VARIABLE DESCRIPTION

n Number of the Soff Function Key affected. The range of
nisfrom 1 to 6.

Soft Function Key Displays (3-13-4), KEYPAD:LABEL, KEYPAD:SOFT

KEYPAD:ERASE 4 // Erases definition for Soft
// Function Key F4.

™ 'S \

J 8618022

-~
=

Before KEYPAD:ERASE command After KEYPAD:ERASE command

is executied is executed

Figure 3-¢ KEYPAD:ERASE Example
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KEYPAD:LABEL

KEYPAD:LABEL
USE To create Soft Functien Key definitions.
SYNTAX KEYPAD:LABEL n, "label”
ACTION Creates a definition for the specified Soft Function Key.
VARIABLE DESCRIPTION
n Number of the Soft Function Key. Range of nis from
1 to 6.
tabel Definition for the specified Soft Funclion Key. Executing
without a tabel between the quotation marks ("") is the
same as inftiating the KEYPAD:ERASE command.
SEE ALSO Soft Function Key Displays (3-13-4), KEYPAD:ERASE, KEYPAD:SOFT
EXAMPLES KEYPAD:LABEL 4, "Menu™
£ ™ 'd ™)

\. J 8618023

#
\,

Before KEYPAD:LABEL command After KEYPAD:LABEL command
is executed is executed

Figure 3-10 KEYPAD:LABEL Example
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KEYPAD:SOFT (1600S Oniy)

KEYPAD:SOFT (1600S Only)

USE

SYNTAX
ACTION
SEE ALSO

EXAMPLES

To create the Soft Function Key frame locaied at the bottom of the current
screen.

KEYPAD:SOFT
Creates the Soft Function Key frame at the bottem of the current screen.
Soft Function Key Displays (3-13-4), KEYPAD:ERASE, KEYPAD:LABEL

KEYPAD: SQFT

’

P T P T ]
. s 8618024 \, 4
Before KEYPAD:SOFT command After KEYPAD:BOFT command
is executed is executed

Figure 3-11 KEYPAD:SOFT Example
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NVRCL (16005 Only)

NVRCL (16008 Only)

USE To recall a variable or array stored in non-volatile memory.
SYNTAX NVRCL name, location
ACTION Recalls global variables and arrays saved in nonvolatile memory
VARIABLE DESCRIPTION
name Name given to recalled variable or array.
focation Location of the variable or first element of the array.
SEE ALSO Saving Variables and Arrays {3-3-2), NVSAV
EXAMPLE See NVRCL examples (3-3-2).

NVSAV (1600S Only)

USE To save variables and arrays in non-volatile memory.
SYNTAX NVSAV name, location
ACTION Saves global variables or arrays in non-volatile memory. Global variabies and

arrays are not saved when Test Set is turned off and need to be saved in
non-volatile memory,

VARIABLE DESCRIPTION
name Name of variable or array to be saved.
focation Memory location to store variable or first element of

array. There are 111 memory locations available. Arrays
take a memory location for each element.

SEE ALSO Saving Variables and Arrays (3-3-2), NVRCL

EXAMPLE See NVSAV examples {3-3-2).
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PIXEL

PIXEL

USE To create a user defined dot on the CRT.

SYNTAX PIXEL

ACTION Creates a dot in the current foregroeund color at the current xy location set
by the X¥ command. If the foreground color or xy location is changed, the
dot does not change.

SEE ALSO Graphics (3-13-5), XY

EXAMPLES XY 300,130

COLOR 6
PIXEL

A brown dot appears at the xy location of 300, 150.
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PPRINT (1600S Only)

PPRINT (16008 Only)

USE To print responses out the RS-232 Connector.
SYNTAX PPRINT %0n/, expression, ... ,expression, "\ccc”
ACTION Sends all responses that would normalily be printed on the CRT {o the device

connected to the R5-232 Connector. (xy location has no affect on the
PPRINT command.)

VARIABLES DESCRIPTION

a Zero signifies leading zeros are added o fill the field width,
The 0 is omitted for no leading zeros. Applies only to
numeric expressions.

n Specifies the field width. nis the number of digit spaces
(decimal point counts as one). Applies only to numeric
expressions.

/ Specifies the numeric base the data is printed in. Applies
onily to numeric expressions. Omit for a default of Signed
Decimal or enter one of the following:

Binary

Octal
Hexadecimal
Unsigned decimal
Signed decimal

OCCITOow

expression Expression to be printed. Can be a mathematical
expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the results are printed.

cee Non-printable characters in octal form used to specify the
output. Select characters specified by the devise being
printed to or as follows:

norl Specifies a line feed character.
r Specifies a carriage return.
SEE ALSO PRINT, PSCREEN
EXAMPLES PPRINT "Ring\Q07\n"

Prints Ring on the R8-232 device. The \007 causes the devices bell to
sound (if device has a bell). The \n provides a iine feed to the device.
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PRINT

PRINT

USE To print on the CRT screen (16008) or to print responses out the
RS-232 Connector (CSA).

SYNTAX PRINT %0nl, expression, ... ,expression, or
PRINT expression, ..... % 0nl, expression,

ACTION Prints numerical and string values at the current xy location on the CRT.
Several values are printed on the same line by separating them with
commas. If the optlional ending comma is used, the next PRINT command
continues on the same line, otherwise a new line is started. If an expression
is a variable, the value of the variable is printed. Mathematical expressions
are calculated before printing.

The %0n/ is the format settings for numeric expressions and can be placed

anywhere in the PRINT command. There can be several format settings in

each PRENT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.

VARIABLE DESCRIPTION

0 Zero signifies leading zeros are added to fili the field
width. The 0 is omitted for no leading zeros. Applies
only to numeric expressions.

n Specifies field width. 1 is the minimum number of digit
spaces (decimal point counts as one). Applies only to
numeric expressions. For C8A, if fis D, n can be in the
form of b.a, where b designates minimum number of digits
before the decimal point and a designates the maximum
number of digits after the decimal point.

/ Specifies the numeric base the data is printed in.

Applies only to numeric expressions., Omit for a default
of Signed Decimal or enter one of the following:

B Binary

Q Octal

H Hexadecimal

u Unsigned decimal

D Signed decimal

expression Expression to be printed. Can be a mathematical
expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the results are printed.

SEE ALSO HPRINT, XYPRINT, PPRINT, PSCREEN, XY
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PRINT

EXAMPLES

=44
¥=37.83
="Ztring"”

PRINT %04,X," ",5

This PRINT command contains a format setting specifying leading zeros and
a width ot 4 characters. Signed decimal is the numeric base by default.
0044 string is printed.

PRINT X,%3," ", ¥

No leading zeros and a field width of 3 is specified after X is printed.
44 37.83 is printed with the field width of 3 being expanded to fit Y.

PRINT %4B,X

No leading zeros, a field width of 4 and the Binary numeric base is specified.
101100 is printed. The field width is enlarged to accommodate X.

PRINT %7,8%,Y

No leading zeros and a field width of 7 is specified. string 37.831is
printed with the 3 blank character spaces provided by the field width of 7.

PRINT %03Q,X,$,%6,Y

Leading zeros, a field width of 3 and the Octal number base is specified by
the first format setting printing 054string. No leading zeros, a field width
of 6 and the Signed Decimal number base (by default) is specified by the
second format setting printing 37.83. Each % changes the format for the
expressions that follow. The complete printed statement is

0548tring 37.83.

PSCREEN (1600S Only)

USE
SYNTAX

ACTION

SEE ALSO
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To print the CRT Screen.
PSCREEN

Prints the CRT display using the device connected to the RS-232 Connector.
RS-232 parameters must be configured for printing (see 6-2 of FM/AM-1600S
or FM/AM-1600CSA Operation Manual). Command is entered through GPIB
Connector or placed in a macro since printer is connected to RS-232
Connector.

PRINT, PPRINT



RETURN

RETURN

UsSe To return a value from a function or to return macro execution to the
previous macro.

SYNTAX RETURN

ACTION Stops command execution of the macro it is contained in. If the macro was
called from another macro, command execution resumes in the previous
macro. If a variable is specified with the RETURN command, the variables
value is returned.

EXAMPLE #DoMC “"Even",BEGIN

IF 51 % 2 = 0
PRINT $1," IS EVEN"
ELSE
RETURN
ENDIF
END

#DMC "Test®,BEGIN

Y= $1%ES2

PRINT $1,"TO THE POWER OF *",$2," IS ",¥
Even Y

PRINT "TEST I3 DONWNE"

END

If passed variable is odd, $1 % 2 equals 1 and the RETURN command
returns command execution back to the macro Test at the PRINT "TEST I8
DONE" command.

#DMC "Maximum®,BEGIN

VAR Max=0

EDIT:WIDTH 45

FOR X=1 TOC 10

INPUT Y

IF ¥Y>Max
Maxn=Y

ENDI®

NEXT X

RETURN Max

END

The RETURN command returns the value of Max. The function Maximum
cannot be executed by simply entering it's name. Functions are executed by
assigning them to a variable or using them in a PRINT command.
Z=Maximum

Function Maximum is executed and the result is assigned to Z.

PPRINT Maximum

Function Maximum is executed and the result is printed on the Host Terminal.
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ACGOM

ROOM

USE Finds the amount of memory size available.

SYNTAX ROOM

ACTION Returns the available memory size, in bytes, when printed.
SEE ALSO Macros (3-9)

EXAMPLES PRINT ROCM

130944 is printed on the CRT (1600S) or RS-232 Host device {CSA).

ROTATE (16008 Only)

USE Hotates text character by character.
SYNTAX ROTATE n
ACTION Rotates the font of tex! printed on the CRT. Font rotates clockwise character
by character in 90° intervals.
VARIABLE DESCRIPTION
n Degrees the character is rotated. Table 3-5 shows the
amount of clockwise rotation for values of n.
n ROTATION
0to 89 o
Wio179 ac”
180 to 269 180°
270 fo 359 270°

Table 3-5 Character Rotation for 17 Values
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SOUND

SLEEP
USE To temporarily stop multitasking a macro.
SYNTAX SLEEP "name"
ACTION Removes the specified task from the schedule queue. The task can be put
back on the schedule queue using the WAKE command.
VARIABLE DESCRIPTION
name Name of the macro to take off the schedule queue.
SEE ALSO Multitasking Macros {3-12), WAKE
EXAMPLES See Muliitasking examples {3-12}).
SOUND
USE To create audio tones.
SYNTAX SOUND f, t
ACTION Generates a tone of frequency f for a length of time t and routes the tone to
the Test Set Speaker.
VARIABLE DESCRIPTION
f Frequency of tone (in Hz) generated.
t Length of time {in ms)} tone is generated.
EXAMPLES SCUND 600,1000 // Creates a 600 Hz tone for 1 sec.
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STOP

STOP

USE For Multitasking.

SYNTAX STOP

ACTION Stops command execution of all macros regardless of where the STOP
command is located.

EXAMPLES #DMC "Test",BEGIN

= S1dWS2

IF 82 < 0

STCP

ENDIF
PRINT $1,"TO THE POWER OF ",$2," IS ",Y
PRINT "TEST IS8 DONE"
END

If the passed variable is negative, the STOP command is executed and all
macro command execution stops.

SEE ALSO Multitasking Macros (3-12)

STRING

USE To declare string variables and arrays.

SYNTAX STRING name, .... ,name
STRING namefindex], .... ,namefindex]

ACTION String variables and arrays are either local or global. Local string variables
are declared inside a macro and have no meaning outside that macro. Global
string variabies are declared outside macros and are used inside or outside
any macro. String variables and arrays cannot be initialized when declared.
VARIABLE DESCRIPTION
name Name of the string declared. The first character of the

name is a letter while the remaining characters can be
letters, digits and the underscore. The length of the name
can be from 2 to 31 characters.
[index] Number .of array elements minus one.
SEE ALSO String Variables and Functions (3-8)
EXAMPLES STRING Mess_1,Mess 2 // Declares string variables named
// Mess_1 and Mess 2.
Mess_1l="Test " // Assigns "Test " to variable Mess 1.
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Mess 2=Mess l+"complete” // Assigns "Test complete™ to the
// string variable Mess 2.



TSTOP

TASK

USE For Multitasking.

SYNTAX TASK "name”

ACTION Declares the specified macro as a task. A macro must be declared a task
before it can be placed on the scheduie queue for multitasking. The macro
must already be loaded in memory.

VARIABLE DESCRIPTION
name Name of the macro to be declared a task.

SEE ALSO Muititasking Macros (3-12), ACTIVATE

EXAMPLES See Muititasking example {3-12}).

TPAUSE

USE For Multitasking and sharing execution time with other Test Set activities.

SYNTAX TPAUSE

ACTION While multitasking, stops command execution and passes command
execution to the next task in the schedule queue.

SEE ALSO Multitasking Macros {3-12), TSTOP

EXAMPLES See Multitasking example {3-12)

TSTOP

USE For Multitasking.

SYNTAX TSTOP

ACTION While multitasking, stops command execution and removes the currently
running task from the schedule queue and performs a TPAUSE. Command
execution passes to the next task in the schedule queue. ' :

SEE ALSO Multitasking Macros (3-12), TPAUSE

EXAMPLES See Multitasking example (3-12}.

3-85



VAR

VAR

USE To declare variables and arrays.

SYNTAX VAR name, .... ,name
VAR namefindex], .... ,namefindex]

ACTION Variables are declared with a name. Arrays are declared with a name and an
index. Variables and arrays are either local or global. Local variables and
arrays are declared inside a macro and have no meaning outside that macro.
Global variables and arrays are declared outside macros and are used inside
or outside any macro. Variables and arrays can be initialized when declared
using an = character. Using a variable name already used to declare another
variable, voids the previous variable.

VARIABLE DESCRIPTION
name Name of variable or array declared. The first character
of the name is a letter while the remaining characters can
be letters, digits or the underscore. The length of the
name can be from 2 to 31 characters.
[index] Index of an array. identifies the elemenis of the array
by specifying the order of occurrence. The count of
elements starts with 0.
SEE ALSO Variables and Arrays (3-3)
EXAMPLES VAR Flag=0,35et Squ=.9 // Variables Flag and Set Sgu are
/7 declared and initialized to §
// and 0.9.
VAR Dat[2]={3.2,3.4,3.6} // Array Data is declared with
// 3 elements and each element iss
// initialized to a value.

WAKE

USE For Multitasking.

SYNTAX WAKE "name”

ACTION Reenters a task (taken off the schedule queue by a SLEEP command) into the
schedule queue,

VARIABLE DESCRIPTION

name Name of the task put back on the schedule queue.
SEE ALSO Multitasking macros (3-12), SLEEP
EXAMPLES See Multitasking examples (3-12}.
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WHILE WEND

WCLOSE
USE To erase a generated window on the CRT.
SYNTAX WCLOSE n
ACTION Ciloses (deletes) the window specified by n.
VARIABLE DESCRIPTION
n Number of the window to close. Windows are numbered
in the order they are created. Overlapping windows must
be closed in the reverse order they are opened.
SEE ALSO Windows (3-13-3), WOPEN, WINDOW?
EXAMPLES See Window examples (3-13-3).

WHILE WEND

USE

'SYNTAX

ACTION

EXAMPLES

To perform a set of commands repetitiously while a conditional expression is
true.

WHILE condition
sequence
WEND

The WHILE loop repeatediy executes a command seqguence until a condition
is false. If condition is false when first evaluated, the command seqguence is
not executed once like the DO loop since the condition is tested before the
command sequernce.

VARIABLE DESCRIPTION

condition Conditional expression evaluated. If true the command
: sequence is performed and command execution is looped up
to the WHILE command until condition is talse.
sequence Command sequence performed as long as condition is true.
N=0
WHILE Niw=2
N=N+1
WEND

N is equated to 0 and the WHILE command is executed initiating the
following sequence:

@ N is compared to 2 (N=0).

® 1 is added to N.
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WHILE

N is compared te 2 (N now equals 1).
1 is added {o N.

N is compared to 2 (N now equais 2).

e & @& @&

N skips over commands inside loop and these commands are not
executed. Macro execution continues after WEND command.

VAR FF

WHILE FF<=LN({2%3)
FF=FF<<2
PRINT FF

WEND

The value of FF is shifted left 2 bits and printed until it is greater than
LN(2%S).

WHILE SYSTEM:KEY? != 32896
command
WEND

This WHILE loop continues looping until the Front Panel Key with a keycode
of 32896 is pressed.

WINDOW?

USE To return the window currently selected.

SYNTAX WINDOW?

ACTION Returns the number of the currently selected window. The selected window is
the window affected by the WMOVE and WCLOSE commands. The last
opened window is the selected window unless a WSEL command has
selected another window.

SEE ALSO Windows (3-13-3), WSEL, WMOVE, WCLOSE

EXAMPLES See Window examples (3-13-3).
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WOPEN

WMOVE
USE To move windows.
SYNTAX WMOVE x, ¥
ACTION Moves the currently selected window so that the top left corner of the window
is located at the specified point. Moving a window that overlaps another
window disrupts the window overlapped.
VARIABLE DESCRIPTION
X, ¥ New coordinates on the CRT of the top left corner of the
window to be moved. Window size and shape are not
affected.
SEE ALSO Windows (3-13-3), WSEL, WINDOW?
EXAMPLES See Window examples (3-13-3).
WOPEN
USE To create windows.
SYNTAX WOPEN ¢, x1, y1, x2, y2
ACTION Creates a window on the CRT of color ¢ with a top ieft point of x7, y7 and a
bottom right corner of x2, y2. Height and width of window are forced to
16 pixel increments.
NOTE: A lack of available memory can cause a window not fo open.
VARIABLE DESCRIPTION
¢ Number of the color selected for the window.
x1, y1 CRT coordinates of the top left corner of the window
being opened.
x2, y2 CRT coordinates of the bottom right corner of the window
being opened.
SEE ALSO Windows (3-13- 3}, WCLQSE
EXAMPLES See Windows examples {3-13-3}).
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WSEL

WSEL

USE To change which window is currentiy selected.

SYNTAX WSEL n, h

ACTION Makes the specified window the currently selected window and hides the
window if his setto 1. The selected window is the window affected by the

WMOVE and WCLOSE command.

VARIABLE DESCRIPTION

n Number of the window to become the currently selected
window. Windows are numbered in the order they are
opened.

b Specities if window should be hidden (his 1 for window
to be hidden, 0 for window to show). A hidden window
does not appear on the CRT and must be ¢losed and
opened again to reappear.

SEE ALSO Windows (3-13-3), WINDOW?, WMOVE, WCLOSE

EXAMPLES See Window examples (3-13-3).

XY

USE To specify a point on the CRT for other display commands to use.
SYNTAX XY n, m

ACTION Specifies a point (one pixel) on the CRT to be used by the PRINT, PIXEL,

HPHRINT and iCON commands. The point 0,0 is the top left corner of the

CRT, with positive m in the downward direction and positive n in the right

direction. The PRINT command moves the xy position to a new line using

the current HEIGHT setting for the height of the new line.

VARIABLE DESCRIPTION

n The x coordinate {horizontal position) of the xy location.
Range is the number of pixels across the CRT (left to right
side) (0 to 639).

m The y coordinate (vertical position) of the xy location.
Range is the number of pixels across the CRT (top to
bottom] {0 to 348).

SEE ALSO CRT Display (3-13-2), Graphics (3-13-5)
EXAMPLES See Graphics example (3-13-5).
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XYPRINT (CSA Only)

XYPRINT (CSA Only)

USE

SYNTAX

ACTION

To print on the CRT screen.

XYPRINT x,y, %0nl, expression, ..... sexpression, or
XYPRINT x,y, expression, ..... e Onl, expression,

Combines the XY and HPRINT commands. Prints numerical and string
values at the selected x,y location on the CRT. Several values are printed
on the same line by separating them with commas. If an expression is a
variable, the value of the variable is printed. Mathematical expressions are
caiculated before printing.

The %0n!is the format settings for numeric expressions and can be placed
anywhere in the XYPRINT command. There can be several format settings in
each XYPRINT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Fermat
settings do not affect the printing of strings.

VARIABLE DESCRIPTION

X The x coordinate (horizontal position) of the xy location.
Range is the number of pixels across the CRT (left to right
side} (0 to 639).

¥ The y coordinate {vertical position) of the xy location.
Range is the number of pixels across the CRT (top to
bottom} (0 to 349).

0 Zero signifies leading zeros are added to fill the field width.
The 0 is omitted for no leading zeros. Applies only to
numeric expressions.

n Specifies field width. n is the minimum number of digit
spaces (decimal point counts as one). Applies only to
numeric expressions. If /is D, n can be in the form of b.a,
where b designates minimum number of digits before the
decimal point and a designates the maximum number of
digits after the decimal point.

/ Specifies the numeric base the data is printed in. Applies
only to numeric expressions. Omit for a default of Signed
Decimal or enter one of the foliowing:

B Binary
Q Octal
H Hexadecimal
U Unsigned decimal
D Signed decimal
expression Expression to be printed. Can be a mathematical

expression, a literal string or the contenis of variabies.
Mathematical expressions are calculated and string
functions are performed before the results are printed.
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XYPRINT (CSA Only)

SEE ALSO

EXAMPLES

3-92

PRINT, PPRINT, PSCREEN

U=44

T=37.83

STRING NOT

NOT="MOBILE PHONE DOES NOT RESPONDT™

XYPRINT 5,5,%04,U," ",NOT

This XYPRINT command contains a format setting specifying leading zeros
and a width of four characters. Signed decimal is the numeric base by
defaull. The command prints 0044 MOBILE PEONE DOES NOT RESPOND
starting at point 5, 5 location on the CRT.

XYPRINT 319,174,U,%3," =, T

No leading zeros and a field width of 3 is specified after U is printed.
The CRT displays 44 37.83 starting in the middle of the screen. The field
width of 3 was expanded to fit T.

XYPRINT 0,0,%4B,X

No leading zeros, a field width of 4 and the Binary numeric base is specified.
101100 is printed in the upper left corner of the screen. The field width is
enlarged to accommodate U.

XYPRINT 30,55,%7,8%,Y

No leading zeros and a field width of 7 is specified. Starting at xy location
(30, 50), MORILE PHOKE DOES NOT RESPOND 37.83 is printed. The three
blank character spaces are provided by the field width of 7.

XYPRINT 319,174,%3.%1,7

No leading zeros and a minimum field width of 3 with a maximum of 1 digit
after the decimal point is specified. The CRT displays 37.8 starting in the
middie of the screen. The field width of 3 was expanded to fit T, counting

the decimatl point.



SECTION 4 - 1600S SPECIFIC TMAC
COMMANDS

This Section lists FM/AM-1600S specific commands by Operation Mode. Many commands do not
operate unless Test Set routing is configured for the operation mode of that command. SETUP
commands establish routings for selected operation modes {see 4-2). SCREEN commands
establish routings and display the operation screen for the selected operation mode (see 4-3).

4-1 GENERAL

Commands affect the Test Set when executed,; however changes do not appear on the
Operation Screens until the Screen is renewed using a SCREEN command.

The short form of the command is shown in uppercase tetters and the long form is finished in
lower case. When entering commands, it is not necessary to use a particular letter case. The
TMAC compiler/interpreter is not case sensitive. Brackets ([]) indicate optional command items.

4-2 SETUP COMMARNDS

SETUP commands establish the routings for various Operation Modes without displaying the
Operation Screens on the CRT.

SETUP:

AF
Configures Test Set routing for AF Meter Operation.

ANLZ
Configures Test Set routing for Spectrum Analyzer Operation.

DiSTortion
Configures Test Set routing for Distortion Meter Operation.

BUPlex
Configures Test Set routing for Duplex Operation.

DUPRX
Configures Test Set routing for Duplex Receiver Operation.

DUPTX
Configures Test Set routing for Duplex Transmitter Operation.

FUNC
Configures Test Set routing for AF Generator Operation.

GENerator
Configures Test Set routing for RF Generator Operation.

MONitor
Configures Test Set routing for Generator/Monitor Operation.

RECeiver :
Configures Test Set routing for Receiver Operation.

SCOPe
Configures Test Set routing for Oscilloscope Operation.

SINAD
Configures Test Set routing for SINAD Meter Operation.
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4-3 SCREEN COMMANDS

SCREEN commands renew and display Mode Operation Screen on the CRT. Many commands
do not operate correctly uniess the CRT displays the applicable Mode Operation Screen.

SCREEN:

AF
Displays Audio Frequency Meter Operation Screen.

ANLZ
Displays Spectrum Analyzer Operation Screen.

BER
Displays Bit Error Rate Meter Operation Screen.

CELL
Displays Forward Control Channel Screen of the AMPS Cell Site Monitor (AMPS option
instalied).

DEViation
Dispilays Deviation Meter (Peak) Operation Screen.

DiSTortion
Displays Distortion Meter Operation Screen.

DMM
Displays Digital Multimeter Operation Screen.

DRMS
Displays Deviation Meter (RMS) Operation Screen.

DUPlex
Displays Duplex Operation Screen.

DUPRX
Displays Duplex Receiver Operation Screen.

DUPTX
Displays Duplex Transmitter Operation Screen.

FREGuency
Displays Frequency Error Meter Operation Screen.

FUNC
Disptays AF Generator Operation Screen.

GENCELLular
Displays Main Menu of AMPS Mobile Simulater {(AMPS option installed).

GENerator
Displays RF Generator Operation Screen.

GENRECC

Displays Reverse Control Channel Simulation Screen of AMPS Mobile Simulator (AMPS
option instalied).
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SCREEN:

GENRVC
Displays Reverse Voice Channel Simulation Screen of AMPS Mobile Simulator (AMPS option
installed).

MODulation
Displays Modulation Meter Operation Screen.

PM
Displays Phase Meter Operation Screen.

PMRMS
Displays Phase Meter (RMS) Operation Screen.

POWer
Displays Power Meter Operation Screen.

RECelver
Displays Receiver Operation Screen.

SCOPe
Dispiays Oscilloscope Operation Screen.

SiGnal
Displays Signal Strength Meter Operation Screen,

SINAD
Displays SINAD Meter Operation Screen.

USER

Displays blank User Screen without changing routing. User Screen has no readings to
update, decreasing run time when inside a macro. Following this command with other
graphic, window and keypad commands creates customized menu screens (see 3-13).

4-4 AUXILIARY TEST SET COMMANDS

Auxiliary Test Set commands are used {o communicate with an attached Auxiliary Test Set
through the SCSI! Connector. The Auxiliary Test Set holds certain options available with the
FM/AM-1600S and may or may not be installed. Because of the vast command possibilities, the
FM/AM-16008 does not check the Auxiliary Test Set command for correct string syntax.

AHIT?
Returns a 1 if there is input waiting from the Auxiliary Test Set.

AUX “string”
Issues commands, as strings, to the Auxiliary Test Set.

Exampie: aUX "DELAY 200" // The DELAY 200 command is passed to and
// executed by the Auxiliary Test Set.

AUX? "string?"
Issues queries, as strings, to the Auxiliary Test Set.

Example: AUX? "PEEK? 12507 // The PEEK? 1250 guery is passed to the

// Ruxiliary Test Set., The Auxiliary Test
// Set exzecutes the query and returns the result.
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4-5 RF GENERATOR
4-5-1 RF GENERATOR COMMANDS

GENerator:

4-4

AF
Displays AF Level Meter on the RF Generator Operation Screen when followed by
SCREEN:GENerator command.

CHANnel n
Sets Frequency to celiular channel n (1 to 1023) in the format selected using the

GEN:CHAN:FORM command. RF Generator Operation Screen displays selected cellular
channel when RF Generator is in Channel Mode (GEN:MODE CHAN command).

CHANnRel:
FORMat:
AMPS:

FORward
Selects AMPS Forward channels.

REVerse
Selects AMPS Reverse channels.

ETACS:

FORward
Selects ETACS Forward channels.

REVerse
Selects ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channels.

REVerse
Selects NAMPS Reverse channels.

NT400:

FORward
Selects NT400 Forward channels.

REVerse :
Selects NT400 Reverse channels.

FORMat?

Returns channel format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS:FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NT400:REVERSE).



GENerator:
BCS:
INVert nnn

Generates the three digit octal Digital Coded Squeich {DCS) code in inverted mode.
Range of annis 000 to 777,

NORMal nnn

Generates the three digit octal DCS code. Range of nnnis 000 to 777. See 4-5-1G.

STOP

Stops generating the continuous DCS code.

Exampie: GEN:DCS:NCRM 411 // Generates a continucus DC3 code of £11.
DELAY 200 // Waits for 200 ms before next command.
GEN:DCS:STOP // Stops generating the BCS code.

DIAL "sequence”
Generates sequence with a maximum of 16 digits (0 through 9 allowed) as 2805 Pulse code.

See 4-5-11.
DIAL:

FREQuency f
Sets 2805 Tone frequency to f Hz. Range of fis 0.0 to 40000.0.

FREQuency?

Returns the current 2805 Tone frequency in Hz.

Example: GEN:DIAL:FREQ 3000 // Sets 2805 Tone freguency to 3000 Hz.
GEN:DIAL:FREQ? // Returns 2805 Tone freguency setting.
GEN:DIAL "5552424" // Generates a 2803 Tone frequency message

// of 5552424.

DiSTortion
Displays Distortion Meter on the RF Generator Operation Screen after the screen is updated
by a SCREEN:GENerator command.

DMM
Displays Digital Multimeter on the RF Generator Operation Screen after the screen is
updated by a SCREEN:GENerator command.

DSAT n
(NAMPS option installed) Generates the Digital Supervisory Audio Tone (DSAT) code

specified by n. Range of nis 0 to 6.

DSAT:STOP
(NAMPS option instalied) Stops generating the continuous DSAT code.

DST n
(NAMPS option installed) Generates the Digital Signal Tone (DST) code specified by .
Range of nis 0 to 6.

DST:STOP
(NAMPS option installed) Stops generating the continuous DST code.
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GENerator:

4-6

DTMF "sequence” mark,space

Generates a DTMF coded sequence. seqguence has a maximum of 16 digits. Range of
optional mark and space time is from 25 to 9999 ms. Defauit for mark time is 74 ms.
Defautt for space time is 67 ms. See 4-5-1D.

FREQuency n [units]
Sets RF Generator Frequency. Range of nis 250.0 kHz to 999.9999 MHz. Select HZ, KHZ
MHZ for units. Default for optional units is KHZ.

FREQuency?

Returns RF Generator Frequency in kHz (250.0 to $89969.9).

Example: GEN:FREQ 100 MHZ // Set RF Generator Freguency to 100 MHz,
GEN:FREQ? // Query the RF Generator Freguency.

// 100000 is returned (100000 kHz) .

EIMTS “"sequence”
Generates sequence as a DCS IMTS code. sequence has a maximum of 16 digits
{0 through ¢ allowed).

LEVel nJunits]

Sets RF Generator Level. Range of nis -137.0 to 0.0 dBm or 0.031 uV to 0.224 V. Setect
DBm, V, MV {mV) or UV (V) for units. units is optional with the default being the current
units. Specifying units does not change unit selection of Test Set.

LEVel:UNIT?
Returns the current units for the RF Generator Level.
LEVe{?
Returns the RF Generator Level in the current units.
Exampie: GEN:LEV -65 DB // Sets RF Generator Level to -65 dBm.
GEN:LEV:UNIT? // Queries the units for the RF Generator
// Level. DBM is returned,
GEN:LEV? // Queries the RF Generator Level. -65
// is returned.
GEN:LEV -30 // Sets RF Generator Level to ~30 dBm {unitsg

// default to dBm, the current unitsg) .

MODE type
Selects the RF Generator Mode (DiRect [Direct Mode] or CHANnNel [Channel Mode]).
Channel Mode displays celiular channel frequency according to GEN:CHAN commands.

MTS "sequence”
Generates sequence as a DCS MTS code. sequence has a maximum of 16 digits
(0 through 9 allowed).

OUTput:
AUDio b

Routes AF Generator Qutput to the AUDIO OUT Connector if bis 1. Disconnects the
AUDIO OUT Connector if b is 0.



GENerator:
CUTput:

DEMOD b
Routes AF Generator Output to the DEMOD OUT Connector if bis 1. Disconnects the
DEMOD OUT Connector if b is 0.

POCSAG:
ALPHA:

LOWer capcode
Generates a lower case Alpha message for the capcode specified. Range of the
capcode is O to 2097151,

NUMeric capcode
Generates an Alphanumeric message for the capcode specified. Range of the
capcode is 0 to 2087151.

Example:
GEN:POCSAG:NUMeric 4000 // Generates an Alphanumeric¢ message at a
// capcode of 4000 at the current rate.

SPECial capcode
Generates an Alpha special message for the capcode specified.

UPPer capcode
Generates an upper case Alpha message for the capcode specified. Range of the
capcode is 0 to 2097151, See 4-5-1H.

BEEP n, capcode
Generates n Tone Beep POCSAG message for capcode specified. Select 1, 2, 3or 4
for n. Range of the capcode is 0 to 2097151,

NUMeric capcode
Generates Numeric message for the capcode specified. Range of capcode is 0 to
2097151,

HATe
Sets POCSAG rate to high if bis 1, low if bis 0.

RATe?
Returns 1 if POCSAG rate is high, returns 0 if rate is low.

Example: #%DMC "POCSAG",BEGIN // Defines a macro named POCSAG.
GEN:POCSAG:RATE 1 // Sets POCSAG rate to High.
FOR X=1 TO 5 // Starts FOR loop of X to loop 5 times.
GEN:POCSAG:BEEP 2,X+5030 // Generates a POCSAG Tone - 2 heeps
// message
// using the capcode specified by X.

DELAY 3000 // Delavs 3 seconds (for POCSAG generation).
EWAT // Wait for the last command to be executed.
NEXT X // Loops X to the top of the loop until X=35.
GEN:POCSAG:RATE? // OQueries the POCSAG rate. 1 is returned
END // Ends the macro named POCSAG.
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GENerator:

RCL n _
Recalls RF Generator environment (routings and settings) stored in memory location n.
Hange of nis 1 to 9.

SINAD
Displays SINAD Meter on the RF Generator Operation Screen when followed by a
SCREEN:GENerator command.

SPEAKer:SOURce type

Selects Test Set Speaker Input. Select OFF, FGEN (Function Generator), SINAD
(SINAD/BER IN Connector) or EXTMOD (EXT MOD IN Connector) for type. This command
takes effect when the RF Generator Operation Screen is updated.

Example: GEN:SPEAK:SOUR EXTMOD // Routes EXT MOD IN Connector to the
// Test Set Speaker.

STORe n
Stores current RF Generator environment (routings and settings) in memory location n.
Range of nis 1 to 9.

TONE "sequence”

Generates given sequence once the Audio code is selected using the
GENerator:TONE:TYPE command. If selected Audio code is USER, characters contained in
the sequence must be previously defined using the GENerator:TONE:USER:DEFIne
command. Valid seguence characters are the digits 0 through 9 and characters A, G, R and
- (to signify a gap). Valid sequence characters for the USER code are the digits 0 through 9
and characters A through T.

TONE:
TYPE code
Selects the Audio code to generate. Enter one of the following for code:
CCIR EEA EIA {(U.S).
ZVEI DDZVE! DZVE!
NATEL EURO TONES6
CCIRH CCIRH4 USER

See 4-5-1E and F.

USER:DEFIne "id" freq,duration

The id character is assigned a freq in Hz and a duration in ms. Range of freg is 0.0 to
9999.9. Range of duration is 20.0 to 9998.9. Valid characters for the id are the digits 0
through 9 and characters A through T. See 4-5-1E and 4-5-1F.

Example: GEN:TONE:TYPE CCOIRH // Selects CCIRH as RF Generator Audio Code.
GEN:TONE "5553434" // Generates 5552424 as CCIRH Audio Signal.
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GENerator:

TREMote
Generates the Tone-remote sequence for the specified function tone frequency given by fin

Hz. Seilect one of the following:

2050 1950 1850
1750 1650 1550
1450 1350 1250
1150 1050

TREMote:STOP
Stops the Tone remote Guard Tone generated by a previous GENerator:TREMote command.

Examplie: GEN:TREM 1350 // Generates a Tone Remote 1350 message.

GEN:TREM:STOP // Stops the generating of the Tone Remote
// Guard Tone.
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4-5-2 REMOTE RF GENERATOR EXAMPLES
A. GENERATING FM MODULATED RF SIGNALS

The following command sequence generates a 1 MHz RF signal FM modulated {5 kHz
deviation) with a 1 kHz sine wave and routes the signal to the DEMOD OUT Connector:

SCREEN:GEN
GEN:FREQ 1000000
GEN:LEVEL O DB
GEN:QUTPUT:DEMOD 1

FGEN:GEN1:STATE 1
FGEN:GENL:FREQ 10C0
FGEN:GEN1 :MODULATION:FM
FGEN:GENL1 :MODL 5
FGEN:GEN] :SHAPE:SIN

//
’/
/7
/7
/Y
/
//
//
/7
/7

Displays RF Generator Operation Screen.
Ssets RF Generator Freguency to 1 MH=z.
Sets the RF Generator Lasvel to O dBm.
Routes the RF Generator output to the
DEMOD OUT Connector.

Bctivates SCOURCE 1 {AF Generator 1}.
Sets SOURCE 1 Fregquency to 1000 Hz.

Sets SOURCE 1 Modulation to FM.

Sets SOURCE 1 Deviaticon to 5 kHz.

Sets SOURCE 1 Wave Shape to a sine wave.

B. GENERATING AM MODULATED RF SIGNALS

The following command sequence generates a 10 MHz RF signal, AM modulated (80%
modulation), with a 2.5 kHz sine wave and routes the signal to the AUDIO OUT

Connector:

SCREEN: GEN
GEN:FREQ 10 MHZ
GEN:LEVEL 0 DB
GEN:QUTPUT:AUDIO 1

FGEN:GEN1:STATE 1
FGEN:GENL:FREQ 2500
FGEN:GEN1 :MODULATION:AM
FGEN:GEN1:MODL 890
FGEN:GENl:SHAPE:SIN

/7
/7
/7
r/
I
/o
/Y
/7
i
7/

Displays RF Generator Operation Screen.
Sets RF Generator Freguency to 10 MHz.
Sets the RF Generator Level to 0.0 dBm.
Routes the RF Generator output to the
AYDIO OUT Connector.

Activates SCURCE 1 (AF Generator 1).
Sets SQURCE 1 Frequency to 2300 Hz.

Sets SOURCE 1 Modulation to AM,

Sets SCURCE 1 Modulation to 80%.

Sets SOURCE 1 Wave Shape to a sine wave.

C. GENERATING EXTERNALLY MODULATED RF SIGNALS

The foliowing command sequence generates a RF 15 MHz signal, AM modulated (80%
modulation), with an external signal appiied to the EXT MOB IN Connector and sends the

signal to the AUDIO QUT Connector:

SCREEN:GEN
GEN:FREQ 15000
GEN:LEV -20
GEWN:0UT:AUD 1

FGEN:BEXT:STATE 1

FGEN:EXT:MOD:AM
FGEN:EXT:MODL 80
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/7
4
/7
7/
i
/7
r
//

Displays RF Generator Operation Screen.
Sets RF Generator Frequency to 15 MHz.
Sets the RF Generator Level to -20 dBm.
Routes the RF Generator Output to the
AUDIO OUT Connector.

Activates SOURCE EXT (for external
modulation) .

Sets SOURCE EXT Modulation to AM,

Sets SOURCE EXT Modulation Level to 80%.



D. GENERATING A DTMF CODED SIGNAL

The following command sequence generates a 450 MHz signal FM modulated with a
DTMF Code. The modulation level is 4 kHz and the RF OQutput Level is -60 dBm.

SCREEN: GEN /7
*WAT //
GEN:FREQ 450 MHZ /7
GEN:LEV -60 DB /Y
FGEN:GEN3 :ENCODE DTMF /Y
SCREEN: GEN /7
BWAT /7
FGEN:GEN3:MOD:FM /7
FGEN:GEN3:MODL 4 /7
GEN:DTMF "55523%#7,80,70 /7

/7

Displays RF Generator Operation Screen.
Waits for previous commands to execute.
Sets RF Generatcr Frequency toc 450 MH=z.
Sets the RF Generator Level to =60 dBm.
Selects DTMF 2s5 the signaling format.
Renews RF Generator Operation Screen,
Waits for previocus commands to execute.
S8ets SOURCE 3 Modulation to FM.

Sets SOURCE 3 Mcdulation Level to 4 kHz.
Generates 55523%# DTMF coded signal with
8¢ ms mark time and a 70 ms space tinme.

GENERATING AUDIO TWO TONE CODING

The following command sequence generates a 150 MHz signal FM modulated with an

Audio Two Tone Code. The modulation

SCREEN:GEN //
%WAI //
GEN:FREQ 150 MHZ /7
GEN:LEV G DB /7
FGEN:GEN3I :ENCODE TONE /7
SCREEN: GEN /7
FWAT /7
FGEN:GEN3:MOD:FM /7
FOGEN:GEN3 :MODL 4 /7
GEN:TONE:TYPE USER /7
GEN:TONE:USER:DEF "0,0,100" /7
GEN:TONE:USER:DEF "1,880,500" //
GEN:TONE:USER:DEF "2,2200,500"//
GEN:TORE 102 i

/i

tevel is 4 kHz and the RF Ouiput Level is 0 dBm.

Displays RF Generator Operation Screen.
Waits for previous commands to execute.
Sets RF Generator Freguency to 150 MH=z.
Sets the RF Generator Level to 0 dBm.
Selects Audio as the signaling format.
Renews RF Generator Operation Screen.
Waits for previous commands to execute.
Sets SOURCE 3 Modulation to FM.

Sets SOURCE 3 Modulation Level to 4 kHz.
Selects User Defined for the Audic Code.
Defines 0 Tone as 0 Hz, 100 ms.

befines 1 Tone as 880 Hz, 500 m=s.
Defines 2 Tone as 2200 Hz, 500 ms.
Generates the User Defined Audio Code
defined in the 3 previcus commands.
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GENERATING A 5/6 AUDIO TONE SEQUENCE

The following command sequence generates a 162 MHz signal FM modulated with an

Audio 5/6 Tone Code.

SCREEN: GEN
HWAT

GEN:FREQ 162 MHZ

GEN:LEV G DB

The modulation level is 4 kHz and the RF Output Level is 0 dBm.

FGEN:GEN2:ENCODE TONE

SCREEN:GEN
#WAT
FGEN:GEN3 :MCD:

FM

FGEN:GEN3 :MODL 4

GEN:TONE . TYPE
GEN:TONE:USER:
GEN:TONE:USER:
GEN:TONE:USER:
GEN:TONE:USER:
GEN:TONE:USER:
GEN:TONE:USER:

USER
DEF
DEF
LEF
DEF
DEF
DEF

GEN:TONE 0OA1234

0,200,150
1,1100,80
2,1200,80
3,1300,80
4,1400,80
A,0,40

GENERATING DCS CODE

i
s
v
;Y
//
4
’l/
’l/
'
4
/
i/
4
/7
/7
/7
/7
/7

Displays RF Generator Operation Screen,.
Waits for previcus commands to execute.
Sets RF Generator Freguency to 16Z MH=z.
Sets the RF Generator Lewvel to O dBm.
Selects Audioc as the signaling format.
Renews RF Generator Operation Screen.
Waits for previocus commands to execute.
Sets SOURCE 3 Modulation to FM,

Sets SOURCE 3 Modulation Level to 4 kEz.
Selects User Defined for the Audic Code.

Defines 0 Tone at 900 Hz and 150 ms.
Defines 1 Tone at 1190 Hz and 80 ms.
Defines 2 Tone at 1200 Hz and 80 ms.
Defines 3 Tone at 1300 Hz and 80 ms.
Defines 4 Tone at 1400 Hz and 80 ms.

Defines A Tone at 0 Hz and 40 ms.
Generates the User Defined Audio Code.
defined in the 6 previous commands.

The following command sequence generates a 162.450 MHz signal FM modulated with a
DCS Code of 456. The modulation level is 1 kHz and the RF Gutput Level is 0 dBm.

SCREEN:GEN
EWATL

GEN:FREQ 162450

GEN:LEV 0 DB

FGEN:GEN3:ENCODE DIG

SCREEN:GEN
WWAL
FGEN:GEN3 :MOD:

FM

FGEN:GEN3:MODL 1
GEN:DCS:NORM 456

GEN:DCS:3TOP

r
/7
v
/7
!/
/7
’/
/7
//
//
’/

Displays RF Generator Operation Screen.
Waits for previous commands to execute.
Sets 162.450 MHz RF Generator Frequency.
Sets the RF Generator Level to { dBm.
Selects Digital as the signaling format.
Renews RF Generator Operation Screen.
Waits for previous commands to execute.
Sets SCOURCE 3 Modulation to FM.

Sets SOURCE 3 Modulation Level to 1 kH=z.
Generates a 456 DCS Code.

Stops the generating of the DCS Code.



GENERATING POCSAG CODE

The tollowing command sequence generates a 930 MHz signal FM modulated with a
POCSAG Code. The modulation level is 4 kHz and the RF Output Level is 0 dBm.

SCREEN:GEN /7
¥WAT ¥
GEN:FREQ 450 MHZ i/
GEN:LEV 0 DB 7/
FGEN:GEN3:ENCODE DIG /7
SCREEN:GEN 7/
BWAT /7
FGEN:GEN3 :MOD:FM /7
FGEN:GEN3:MODL 4 //
GEN:POCSAG:RATE O 7
FOR ¥Y=1 TO 5 /7

GEN:PCCSAG:ALPHA:UPPER Y+5130

DELAY 3000 /7
FWAT /7
NEXT Y 7/

GENERATING 2805 CODE

Displays RF Generator Operation Screen.
Waits for previcus commands to execube.
Sets RF Generator Fregquency to 450 MHz,
Sets the RF Generatocr Level to 0 dBm,
Selects Digital as the signaling format.
Renews RF Generator Operation Screen.
Waits for previocus commands to execute.
Sets SOURCE 3 Modulation to FM.

Sets SOURCE 3 Modulation Level to 4 kHz.
Sets POCSAG rate to Low.

Starts loop. Y to be looped 5 times.

// Generates an Alpha upper POCSAG

// message using the specified capcocde.
Delays 3 seconds {(for POCSAG generation) .
Wait for the last command to be executed.
Loops to top of the loop until ¥ is 5.

The following command sequence generates a 155 MHz signal FM modulated with a 2805

Tone {(with frequency reset to 1500 Hz).

Output Level is -60 dBm.

SCREEN: GEN //
EWAT 7/
GEN:FREQ 155 MH2Z //
GEN:LEV -60 DB 7/
FGEN:GEN3:ENCODE RCC /7
SCREEN:GEN /f
EWAT //
FGEN:GEN3 :MOD :FiM 7/
FOEN:GEN3 :MODL 4 /7
GEN:DIAL:FREQ 1500 //
GEN:DIAL 5551234 /7

The modulation level is 4 kHz and the RF

Displays RF Generator Qperation Screen.
Waits for previous commands to execute.
Sets RF Generator Frequency to 155 "MHz.
Jets the RF Generator Level toc ~60.0 dBm.
Selects RCC as the signaling format.
Renews RF Generator Operation Screen.
Waits for previous commands to execute.
Sets SQURCE 3 Modulation to FM.

Sets SOURCE 3 Modulation Level to 4 kHz.
Sets 2805 Tone Freguency to 1500 Hz.
Generates a 5551234 2805 Tone signal.
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RECEIVER
RECEIVER COMMANDS

RECeive:

AGC:

AUTO
Sets Automatic Gain Control to automatic setting.

MANual n
Sets Automatic Gain Contrcl to manual setting and sets level to n. Range of nis 0 to 255,

Example: REC:AGC:MAN 130 // Sets BAGC setting to Manual and sets
// Manual AGC setting to 130.

USER:xxx

Sets Automatic Gain Control to User. Select cne of the following for xxx: MEASure,
SPeech, DATA, HIGH, TYPE1, TYPE2 or TYPEZ3.

Example: REC:AGC:USER:HIGH // Sets AGC setting to User Defined High.

CHANRe! n

Sets Receive Frequency to celiular channel n (1 to 1023) in the format selected using the
REC:CHAN:FCRM command. The Receiver Operation Screen displays selected celluiar
channel when Receiver is in Channel Mode (REC:MODE CHAN command).

CHANnDel:

4-14

FORMat:

AMPS:

FORwardg
Selects AMPS Forward channels.

REVerse
Selects AMPS Reverse channels.

ETACS:

FORward
Selects ETACS Forward channeis.

REVerse
Selects ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channeis,

REVerse
Selects NAMPS Reverse channels.



RECeive:
CHANnRel:
FORMat:
NT4006:

FORward
Selecis NT400 Forward channels.

REVerse
Selects NT400 Reverse channels.

FORMat?

Returns channel format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS:FORWARD,
ETACS:REVERSE, NAMPS.FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NT400:REVERSE).

DCS:

INVert?
Returns the three octal digits in inverted mode, decoded from the Digital Coded Squelch
(DCS) code. Returns -1 if none available or if invalid for inverted DCS.

NORMal?
Returns the three octal digits decoded from the DCS code. Returns -1 if none available
or if invalid for normal DCS. See 4-8-1F,

STATe b

Enables DCS decoding if b is 1, disables if bis 0. RECeive:DECode DiGital and
RECelve:DiGital DCS (or DCSINV) commands must be initiated prior to enabling DCS
decoding. DCS decoding must be disabled after decoding is finished.

Example: REC:DEC DIG // Sets Receiver for decoding digital data.
REC:DIG DCS // Prepares Receiver for decoding DCS.
REC:DCS:STAT 1 // Enables DCS decoding.

REC:DCS:NORM? // Returns decoded Normal DCS digits.
REC:DCS:STAT O // Disables DCS decoding.

DECode type
Sets Receiver for decoding type. The setting for type is DTMF, TONE or DiGital.

DEVRms
Disptays Deviation Meter (RMS) reading on Receiver Operation Screen when followed by
SCREEN:RECeive command.

DIGitat type
Sets digital type. Used with the RECeive:DECode DIGital command to prepare the
Receiver for decoding. The setting for type is DCS, DCSINV, POCSAG, DSAT or DST.

DiSTortion
Displays Distortion Meter reading on Receiver Operation Screen when followed by
SCREEN:RECeive command.
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RECeive:

DMM

Displays Digital Multimeter reading on Receiver Operation Screen when followed by
SCREEN:RECeive command.

DSAT:

STATe b

(NAMPS option installed) Enables DSAT Decoding Function if bis 1, disables if bis 0.
RECelve:DECode DIGHtal and RECeive:DiGItal DSAT commands must be initiated prior
to enabling DSAT decoding. DSAT decoding must be disabled after decoding is finished.

DSAT?
{NAMPS option instalied) Returns DSAT reading. Returns -1 if none available or invalid for
normal transmission.

DST:

STATe b

(NAMPS option instalied) Enables DST Decoding Function if bis 1, disables if bis 0.
RECeive:DECode DIGital and RECeive:DIGI{al DST commands must be initiated prior to
enabling DST decoding. DSTY decoding must be disabled after decoding is finished.

D8T?
(NAMPS option installed) Returns DST reading. Returns -1 if none available or invalid for
normal transmission.

DTMF:
STATe b
Enables DTMF Decoding Function if bis 1, disables if b is 0. See 4-6-1D.

DTMF?

Returns string of decoded digits or -1 if nething decoded.

Example: SCREEN:REC // Displays Receiver Operation Screen.
REC:DEC DTMF // Sets Receiver for decoding DTMF signals.
REC:DTMF:S8TAT 1 // Enables DTMF decoding.

REC :DTMF? // Returns decoded DTMF digits.
REC:DTMF:STAT ¢ // Disables DTMF decoding.
FIND:
FREGQuency?

Returns frequency of first signal with amplitude larger than Find reference level. Returns
0 if no signal is found.

REFerence n
Sets Find reference level to 7 dBm (-110 to -5).

REFerence?
Returns Find reference flevel in dBm (-110 fo -5).
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RECeive:

Example: REC:FIND:REF =65 // Sets Find Reference Level to -~65 dBm.
REC:FIND:FREQ? // Returns the firzst frequency (in kHz}
// containing a signal greater than -65 dBm.
REC:FIND:REF? // Queries the current Find Reference Level
// {in dBm). Returns =—-65.

FREQuency n [units]
Sets Receiver Frequency. Range of nis 250.0 kHz to 999.9999 MHz. Setect HZ, KHZ or
MHZ tor units. units is optional with a default of KHZ.

FREQuency?

Returns Receiver Frequency in kHz (250.0 to 999999.8).

Example: REC:FREQ 100 MHZ // Sets Receiver Frequency to 100 MHz.
REC:FREQ? // Queries the Receiver Freguency.

// Retwuwrns 100000 (100000 kHz).
INPut:

ANTenna
Selects ANTENNA IN Connector as the Receiver Input Source. Displays Signal Strength
Meter reading on the Receiver Operation Screen,

ATTenuation n
Sets input Attenuation to n dB. Select 0, 20 or 40.

TR
Selects T/R Connector as the Receiver input Source. Displays Power Meter reading on
the Receiver Operation Screen.

MODE type
Selects Receiver Mode (DIRect, CHANnel or SCAN [Frequency Scan}}. Channel Mode
dispiays the cellular channel frequency according to REC:CHAN commands.

Example: REC:INP:TR // Selects TR Connector for Receiver Inputl.
REC:INP:ATT 20 // Sets Receiver Input Attenuation to 20 4B.
REC:MODE CHAN // Selects Receiver Channel Mode.

MODMeter

Displays Modulation Meter reading on the Receiver Operation Screen when followed by a
SCREEN:RECeive command and AM is selecied moduiation.

MQODulation:

AMn
Selects Amplitude Modulation. Select 1 or 2 for n.

BFO
Selects Beat Frequency Oscillation.

FMn
Selects Frequency Modulation. Select 1, 2, 3 or 4 for n.

Example: REC:MOD:FM4 // Selects FM4 as Receiver Medulation.



RECeive:
MODulation:

LS5B
Selects Lower Sideband Modulation.

PM
Selects Phase Modulation.

uss
Selects Upper Sideband Modulation.

USER:

FiLTer f
Sets User Defined Modulation IF Filter to f kHz. Select 3, 30 or 300 for 1.

MODulation:type
Selects User Defined Modulation type (FM, AM, USB, LSB, BFO, PM or DATA [FM]).

POST:

APASs
Selects All Pass Post Detection Filter for User Defined Modulation.

BPASs fi,fth

Selects Bandpass Post Detection Filter for the User Defined Modulation. Lower
cutoff frequency is set to f/ kHz with a range of 0.5 to 20. Higher cutoff frequency
is set io i kHz with a range of 0.1 to 30.

CWEIight
Selects C-Weighted Post Detection Filter (C-message noise weighting curve
response) for the User Defined Modulation. Refer to MIL-STD-188-200.

HPASSs f
Selects High-Pass Post Detection Filter for the User Defined Modulation. Cutoff
frequency is set to f kHz with a range of 0.5 to 20.

LPASs f
Selects Low-Pass Post Detection Filter for the User Defined Modulation. Cutoff
frequency is set to fkHz with a range of 0.1 to 30.

Exampie:

REC:MOD:USER:FILT 30 // Selects the 30 kHz IF Filter.

REC:MOD:USER:MOD:DATA // Selects User Defined FM DATA for Receiver
// Modulation,.

REC:MOD:USER:POST:BPAS 10,20 // Selects a Bandpass Post Detection
// Filter with 10 kHz lower cutoff and 20 kHz
// higher cutoff frequencies.

REC:MCD? // Queries the Receiver Modulation. USER is
// returned.

MODulation?
Returns Receiver Modulation (FM, AM, USB, LSB, BFC, PM, DATA or USER}).



RECeive:
OUTput:

AUDIo b
Routes Demodulated Audio to the AUDIO CUT Connector if b is 1. Disconnects the
AUDIO QUT Connector if b is 0.

DEMOD b
Routes Demodulated Audio to the DEMOD OUT Connector if bis 1. Disconnects the
DEMOCD OUT Connector if b is 0.

SPEAKer b
Routes Demodulated Audio fo the Speaker if bis 1. Disconnects Speakerif bis 0.

PMRmMs
Displays Phase Meter (RMS) reading when followed by a SCREEN:RECeive command.

POCSAG:

CAPcode?
Returns the received capcode or -1 if a capcode is not received.

MESSage?
Returns message from the decoded POCSAG signal or -1 if none available.

RATe b
Seis POCSAG rate to high if bis 1, lowif bis 0.

RATe?
Returns 1 if POCSAG rate is high, 0 if rate is low.

STATe b

Enables POCSAG decoding if b is 1, disables if bis 0. RECeive:DECode DiGital and
RECeive:DIGital POCSAG commands must be initiated prior to enabling POCSAG
decoding. POCSAG decoding must be disabled after decoding is finished.

NOTE: Do not change screens with POCSAG enabled or Test Set may lock up.

TYPE?
Returns POCSAG Function Type. One of the following is returned:
TONE 1 BEEP TONE 2 BEEPS TONE 3 BEEPS
TONE 4 BEEPS NUMERIC ALPHANUMERIC
NO MESSAGE
Example: REC:DEC DIG // Sets Receiver for decoding digital data.
REC:DIG POCSAG // Prepares Receiver for decoding POCSAG.
REC:POCSAG:STAT 1 // Enables POCSAG decoding.
REC:POCSAG:RATE 1 // Selects High rate to decode.
REC:POCSAG:MESS? // Queries for the decoded message,
REC:POCSAG:CAP? // Queries for the decoded capcode.
REC:POCSAG:TYPE? // Queries for the decoded message type.
REC:POCSAG:RATE? // Queries for the current rate setting.
// 1 is returned {for High) .
REC:POCSAG:STAT 0 // Disables POUSAG decoding.
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BECelve:

RCL n
Recalls Receiver environment (routings and settings) stored in memory location n. Range of
nis 1 to 9.

SCAN:

ABORt
Stops Receiver Scan Function.

CONTIinue
Starts or if paused, continues Scan Function.

FREGuency?
Returns frequency currently being scanned in kHz.

INCrement f
Sets Receiver Scan increment to f kHz. Range of fis 0.0 to 999999.9.

PAUSe t

Sets Receiver Pause rate to t sec. Range of tis 0.0 to 99.9. Receiver Scan pause time
is length of time Scan Function pauses at frequency with broken squeich. Scan Function
stops permanently on squelch broken frequency if pause set to 0.

PAUSe?
Returns 1 if Scan Function is paused, 0 if not paused.

RATe t
Setis Recsiver Scan rate to t sec. Range of tis 0.00 to 99.99. Receiver Scan rate is the
time each frequency is scanned with squelch unbroken.

STAHL f
Sets Receiver Scan starting frequency to f kHz. Range of fis 250.0 to 999999.9.
STOP ¢
Sets Receiver Scan stopping frequency to f kHz. Range of fis 250.0 to 999999.9.
Example: REC:35CAN:STAR 1000 // Sets Receiver Scan starting frequency to
// 1 MH=z
REC:S3CAN:STOP 100000 // Sets Receiver Scan stopping frequency to
// 100 MH=z
REC:SCAN:INC 250 // Sets Receiver Scan increment to 250 kHz.
REC:SCAN:RAT 1.5 // Sets Receiver Scan rate to 1.5 sec.
REC:SCAN:PAUS 10 // Sets Receiver Scan pause time to 10 sec.
REC:SCAN:CONT // Starts Receiver Scan.
REC: 8CAN:ABOR // Stops Receiver Scan.
SINAD

Displays SINAD Meter reading when foliowed by a SCREEN:RECeive command.

SQUelch n
Sets squelch to n. Range of nis 0.0 to 1.0.
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RECeive:

S8QUelch?
Returns squelch level (0.0 to 1.0).
Example: sQu .3 // Sets Squeleh level to 3/10C of total
// ailowable setting.
SQU7? // Queries Sguelch level. .3 is returned.
STORe n

Stores current Receiver environment (routings and settings) in memory location n. Range of
nis 1to 9.

TONE:

STATe b

Enables Audio Tone decoding if bis 1, disables if b is 0. RECeive:DECode TONE
command must be initiated prior to enabling Audio Tone decoding. Audio Tone decoding
must be disabled after decoding is finished.

TYPE xxx

Selects Audio Tone to be decoded. Choose one of the following for xxx:
CCIR EEA EIA
ZVEI DbZVEI DZVE!
NATEL EURO TONESE
CCIRH CCIRH4 USER

See 4-6-1F and G.

TONE?

Returns the decoded Audio Tone sequence or -1 if not available.

Example: REC:DEC TONE // Sets Receiver for decoding Audio Tones.
REC:TONE:STAT 1 // Bnables Audio Tone decoding.
REC:TONE:TYPE CCIR // Selects CCIR as the Audioc Tone type.
REC: TONE? // Returns the decocded Audioc Tone sequence.
REC:TONE:STAT 0 // Disables Audio Tone decoding.

VOLume n

Sets volume to n. Range of nis 0.0 to 1.0,

VOLume?

Returns the volume level (0.0 to 1.0}.

VOLume:

AUTO b

Enables Automatic Volume Control if bis 1, disables if bis 0.

AUTO?
Returns Automatic Volume Control state. 1 is returned if enabled, 0 if disabled.

CALibration:FMZ n

Zeros FM Deviation Meter. Displays the Receiver Operation Screen and selects FMn
Modutation. Range of nis from 1 to 4.
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4-6-2

A.

4-22

REMOTE RECEIVER EXAMPLES

REGEIVING FM SIGNALS

The foltowing command sequence receives a 96 MHz FM signal through the ANTENNA IN
Connector and outputs the audio signal

#DMC "REC FM",BEGIN
SCREEN: REC

REC:FREQ 96000
REC:MODULATION:FM1
REC:INPUT :ANTENNA

REC:INPUT:ATTENUATION O

N=1,X=0
WHILE X=0

REC:S5QU N

DELAY 25

N=N~0,02

X=:MEAS:3QU?
WEND
REC:QUTPUT:SPEAKER 1
END

RECEIVING AM SIGNALS

/7
/7
7
4
4
v
/
’/
’/
7/
I
’r
!/
4
/
/7
r
//
/Y
v

through the Test Set Speaker.

Define a macro named REC FM,

Display the Receiver Operation Screen.
Set Receiver Freguency to %6 MHz.

Select FM1 for Receiver Modulation.
Select the ANTENNA IN Connector for
Receiver Input.

Select 0 dB for the Receiver Input
Attenuation Level.

Set wvariables to initial values.

Start WHILE loop to loop as long as
squelch is not broken.

Set squelch (.02 lower than last setting.
Allow time for squelch to settle.
Decrement wariable N {(use to set sguelch).
Set ¥ to 1 when squelch breaks {see 4-15}.
Erd of WHILE lowp. ¥ loops to the top as
long as X=0 (squelch unbrcken) .

Routes Receiver Output to the Test Set
Speaker.

End of macro REC _FM,

The following command sequence receives a 1240 kHz AM signal through the ANTENNA
IN Connector and outputs the audio signal through the DEMOD OUT Connector.

#DMC "REC_AM", BEGIN
SCREEN:RECD

REC:FREQ 1240

REC :MODULATION : AM1
REC:INPUT: ANTENNA

REC:INPUT:ATTENUATION 0

N=1, X={
WHILE X=0

REC:8QU N

DELAY 25

N=N~0.02

X=:1MEAS:5QU?
WEND

i

REC:QUTPUT:DEMCD 1

END

/S
r7
r
/7
/7
/
r
/Y
/7
//
Y
/i
s
i/
!/
7/
/7
’
’
/i

Define a macro named REC_AM.

Display the Receiver Operation Screen.
Set Recelver Frequency to 96 MHz.

Select AM1 for Receiver Modulation.
Select the ANTENNA IN Connector for
Receiver Input.

Select 0 dB for the Receiver Input
Attenuation Level.

Set variables initially.

Start WHILE loop to loop as long as
squelch is net broken.,

Set squelch 0.02 lower than last setting.
Allow time for squelch to settle.
Decrement variable N (use to set sguelch).
Set X to 1 when squelch breaks (see 4-15).
End of WHILE loop. X loops to the top as
long as X=0 {(squelch unbroken).

Route Receiver Output to the DEMOD QUT
Connector.

End of macro REC_AM.



RECEIVING SSB SIGNALS

The following command sequence receives a 14 MHz £8B signal through the T/R
Connector and routes the demodulated signal to the AUDIO OUT Connector.

®DOMC "REC SSBY, BEGIN // Define a macro named REC 33B.
SCREEN:REC // Display the Recelver Operation Screen.
REC:FREQ 14000 // 8Set Receiver Frequency to 14 MH=z,
REC:MODULATION:LSB // Select LSB for Receiver Modulation.
REC:INPUT: TR // Select the T/R Connector for Receiver
// Input.
REC:INPUT:ATTENUATICN O // Select 0 dB for the Receiver Input
// Bttenuvation Level.
Ne=1 , X=0 // Set wvariables initially.
WHILE X=0 // Start WHILE locp to loop as long as
// saguelch 1s not broken.
REC:3QU N // 8et sguelch 0.02 lower than last setting.
DELAY 25 // Allow time for squelch to settle.
N=N-0,02 // Decrement N (use to set squelch).
¥=1MEAS:3QU? // Set X to 1 when sgquelch breaks (zee 4~15).
WEND // End of WHILE lcop. X loops to the top as
// long as X=0 (squelch unbroken).
REC:QUTPUT:AUDIO 1 // Routes Recelver Output to the AUDIO OUT
// Connector.
END // End of macro REC_S8B.

DECODING DTMF CODED SIGNALS

The following command sequence receives a 450 MHz FM moduiated DTMF signal and
routes the demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

#DMC “"REC DTMF",BEGIN // Define a macro named REC DIMF.
SCREEN:REC // Display Receiver Operation Screen.
REC:FREQ 450000 // Set Receiver Freguency to 450 MHz.
REC:MODULATION: FM1 // Select FM1 for Receiver Modulation.
REC:INPUT:TR // Select T/R Connector for Receiwver Input.
REC:INPUT:ATTENUATION 0 // Select 0 dB for Receiver Input
// Attenuation Level.
N=1, X=0 // Set wvariables initially.
WHILE X=0 // Start WHILE loop to loop as long as
// squelch is not broken.
REC:SQU N // Set squelch 0.02 lower than last setting.
DELAY 25 // Allow time for squelch to settle.
N=Rr-0.02 // Decrement N (use to set squelch).
X=MEAS:8QU? // Set ¥ to 1 when sgquelch breaks {see 4-15).
WEND // End ¢of WHILE locp. X loops to the top as
// long as X=0 (sgquelch unbroken).
REC:QUTRPUT:AUDIO 1 // Route the demodulated signal to the
// RAUDIC OUT Connector.
REC:QUTPUT: SFEAKER 1 // Route Receiver Output to the Test Set
// Speaker.
REC:DEC DTMF // Set Receiver for decocding DTMF signals.
REC:DTMF:STAT 1 // Enable DTMF deccding.
REC:DTMF? // Return DTMF decoded digits.
END // End of macro REC_DTMF,
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DECODING CCIR CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated Audio signal and
routes the demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

*DMC "REC CCIRY,BEGIN // Define a macro named REC CCIR.
SCREEN: REC // Pisplay the Receiver Operation Screen.
REC:FREQ 450000 // Set Recelver Fregquency to 450 MHz.
REC:MODULATION:FM1 // Select FPM1 for Receiver Modulation.
REC:INPUT:ANT // Select the ANTENNA IN Connector for the
// Regceiver Input.
REC:INPUT:ATTENUATION 0 // Select 0 dB for the Receiver Input
// Attenuation Level.
N=1,X=0 // Set variables initially.
WHILE X=0 // Start WHILE loop to lcop as long as
// squelch is not broken.
REC:S5QU N /{ Set squelch §.02 lower than last setting.
DELAY 25 // Allow time for squelch to settle.
N=N-0.02 // Decrement N (use to set squelch) .
X=:MEAS: SQU? // Set ¥ to 1 when sqguelch breaks (see 4-15).
WEND // End of WHILE loop. X loops to the top as
// long as X=0 {(squelch unbroken).
REC:QUTPUT:AUDIO 1 // Routes the demodulated signal to the
// RUDIO OUT Connector.
REC:OUTPUT: SPEAKER 1 // Routes Receiver Cutput to the Test Set
// Speaker,
REC:TONE:TYPE CCIR // Selects CCIR for the Audioc Code Type.
REC:DEC TONE // BSets Receiver for decoding Audic Tones.
REC:TONE:STAT 1 // Enables Audio decoding.
REC:TONE? // Returns the decoded Audio Tcne seqguence.
REC:TONE:STAT 0 // Disables Audio deccding.
END // End of macro REC_CCIR.



DECODING DCS CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated DCS signal and
decodes the signal until Soft Function key F1 is pressed. The decoded DCS digits are
printed to the Host.

®DMC "REC DCS", BEGIN // Define a macrc named REC DCS.
VAR CODE // Defines variable to hold decoded DCS.
SCREEN: REC // Displays the Receiver Operation Screen.
REC:FREQ 450000 // Sets Receiver Freguency to 450 MHz.
REC:MODULATION: FM1 // Selects FM1l for Receiver Modulation.
REC: INPUT:ANT // Selects the ANTENNA IN Connector for the
// Receiver Input.
REC: INPUT::ATTENUATION 0 // Selects 0 dB for the Receiver Input
// Attenuation Level.
N=1, ¥=0 // Set wariables initialiy.
WHILE X=0 // Start WHILE loop to loop as long as
// sguelch is not broken.
REC:8QU N // Set squelch 0.02 lower than last setting.
DELAY 25 // Allows time for squelch to settle.
N=N-0.02 // Decrement N (used to set sqguelch).
=1 MEAS:SQU? // Set ® to 1 when sguelch breaks {(see 4-15).
WEND // End of WHILE loop. X loops to the top as
// long as X=0 (squelch unbroken).
KEYPAD:CLAIM // Directs all Keyboard Input to TMAC so
// Operation Screen is not changed.
REC:DEC DIG // Sets Receiver for decoding digital data.
REC:DIG DCS // Prepares Receiver for decoding DCS.
REC:DBCS:8TAT 1 // Enable DCS decoding.
WHILE (SYSTEM:XBY? != FLl) // Loop until Fl1 Key is pressed.
TPAUSE // Allow TMAC to¢ share processor time with
// Test Set {see 3-12).
CODE=REC:DCS; NCRM?) // Decode a Normal DCS digits, if received.
IF (CODE != ¥"-1%) // Tf DC3 digits are decoded,
PPRINT CODE // print them to the Host.
ENDIF // BEnd of IF statement.
WEND // Bnd of While loop.
REC:DCS:STAT O // Disable DCS decoding.
KEYPAD:UNCLAIM // Release Kevboard for normal use.
END // End of macro REC_DCS.
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DECODING AUDIO USER DEFINED CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated Audio signal,
decodes the signal using the RF Generator Audio User Defined Tones and routes the
demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

koMC

SCREEN:GEN

GEN:
GEN:
GEN
GEN:
GEN
GEN
GEN

TONE:
TONE:

I TONE:

TONE:

I TONE:
cTONE:
:TONE:

TYPE:
USER:
USER:
USER:
USER:
USER:
USER:

SCREEN:REC
REC:FREQ 4500CC

REC:MODULATION : FM1
REC:INPUT :ANT

USER
DEF
DEF
DEF
DEF
DEF
DEF

"REC_AUDIO USER"

0,200,150
1,11090,890
2,1200,890
3,1300,80
4,1400,80
A,0,40

REC!INPUT:ATTENUATICN O

N=] ,

=0

WHILE X=0

REC:3QU N
DELAY 25
N=N—-0.02

WEND

=:MEAS:35QU?

REC:QUTPUT:AUDIO 1

REC:OUTPUT: SPEAKER 1

REC:

REC
REC
REC
REC
END

TONE:TYPE USER

:DEC TONE
:TONE:STAT 1
:TONE?
TONE:STAT O

//

/Y

Define a macro named REC _AUDIC USER.
DEFINE THE TONES TO RBRE DECODED

Displays RF Generator Operation Screen.
Selects User Defined for the Audio Code.

Defineg {0 Tone at 900 Hz and 1530 ms.
Defines 1 Torne at 1100 Hz and 80 ms.
Pefines Z Tonre at 1200 Hz and 80 ms.
Defines 3 Tone at 1300 Hz and 80 ms.
Defines 4 Tone at 1400 Hz and 80 ms.
Defines A Tone at 0 Hz and 40 ms.

DECCDE THE DEFINED TONES

Displays the Receiver Operation Screen.
Sets Receiver Freguency to 450 MHz.
Selects FM1 for Receiver Modulation.
Selects the ANTENNA IN Connector for the
Receiver Input.

Selects 0 dB for the Receiver Input
Attenuation Level.

Set wvariables initially.

Start WHILE loop to loop as long as
sqgquelch is not broken.

Set squelch 0.02 lower than last setting.
Allows time for squelch to settle.
Decrement variable N (used to set
sguelch) .

Set X to 1 when squelch breaks (see 4-15).
End of WHILE loop. X loops to the top as
long as X=0 {squelch unbroken).

Routes the demcdulated signal to the
AUDIO 0OUT Connector.

Routes Receiver Output toe the Test Set
Speaker.

Selects Usexr Defined for the Audio Code
Type.

Sets Receiver for decoding Audioc Tones.
Enables Audio decoding.

Returns the decoded Audioc Tone seguence,
Disables Audio decoding.

End of macro REC _AUDIO USER,.



DECODING POCSAG CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated POCSAG signal,
decodes the signal and prints the POCSAG messages to the Host untii Soft Function Key

F1is pressed.

FDMC "REC POCSAG™,BEGIN /7
STRING CODE //
'

SCREEN:REC ’/
REC:FREQ 450000 /7
REC :MODULATION: FM1 /7
REC:INPUT:ANT /7
7/

REC:INPUT:ATTENUATION G /l/
/Y

N==1, X=0 //
WHILE ¥X=0 //
/Y

REC:SQU N /
DELAY 25 /7
N=N~(0.02 7/

//

X=:MEAS:SQU? /7
WEND /7
I

REC:0UTPUT: SPEAKER 1 /7
/Y

REC:POCSAG:RAT 1 /7
KEYPAD:CLAIM //
/7

REC:DEC DIG //
REC:DIG POCSAG /
REC:POCSAG: STAT 1 7/
WHILE (SYSTEM:KEY? != F1) /7
TPAUSE /7
//

CODE=STR{REC:POCSAG:MESS?} /7
IF (CODE != "-1W) //
PPRINT CODE //
ENDIF //
WEND /7
REC:POCSAG: STAT ¢ /7
KEYPAD :UNCLAIM /7
END 7/

Define a macro named REC POCSAG.

Define a string wvariable f£o hold decoded
POCSAG message.

Displays the Receiver Operation Sc¢reen.
Sets Receiver Fregquency to 450 MHz.
Selects FMI for the Receiver Modulation.
Selects the ANTENNA IN Connector for the
Receiver Iaput.

Selects 0 dB for the Receiver Input
Attenuation Level,

Set variables initially.

Start WHILE locop to loop as long as
sgguelch is not broken.

Set sguelch 0.02 lower than last setting.
Allows time for sguelch to settle.
Decrement variable N {used to set
sguelch) .

Set ¥ tc 1 when squelch breaks (see 4-15).
End of WHILE loop. X loops to the top as
long as X=0 (sguelch unbroken).

Routes Receiver QOutput to the Test Set
Speaker.

Sets PCCSAG rate to be decoded to High.
Directs all Keyboard Input to TMAC so
Cperation Screen is not changed.

Sets Receiver for decoding digital data.
Frepares Receiver for decoding POCSAG.
Enable POCSAG decoding.

Loop until Fl Key is pressed.

Allow TMAC to share processor time with
Test Set {see 3-12).

Decode a POCSAG message, if received.

If a POCSAG message was decoded,

print message to the Host.

End of IF statement.

End of While loop.

Digsable POCSAG decoding.

Release Keyboard for normal use.

End of macro REC_POCSAG.
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RECEIVER SETUP FOR CELLULAR OPERATION

The following command sequence configures the Receiver Mode for receiving Cellular
signals through the ANTENNA IN Connector.

SCREEN:REC // Displays the Receiver Operation Screen.
REC :MOD:USER:MOD:DATA // Selects User Defined FM Data for the
// Receiver Modulation.
REC:MOD:USER:FILT 30 // Selects the 30 kHz IF Filter.
REC:MOD:USER:POST:LPAS 15 // Selects Low-FPass Post Detection Filter
// with a cutoff fregquency of 15 kHz.
REC:AGC:USER:HIGH // Selects User Defined High Speed feor the
// AGC setting.
REC:INPUT:ANTENNA // Selects the Antenna for Receilver Input.
M_DEV:RANG:UPP 10 // Sets Deviation Meter Range to 10 kHz,.
M AF:RES 1 // Sets AF Meter Gate Time to .1 sec (1 Hz).



4-7 DUPLEX
4-7-1 DUPLEX GENERAL COMMANDS
DUPlex:

METER:

DisTortion
Displays Distortion Meter on Dupiex Operation Screen.

MODMeter
Displays Modutlation Meter on Duplex Operation Screen.

OFF
Disables Modulation, Distortion and SINAD Meters.

SINAD
Displays SINAD Meter on Duplex Operation Screen.

SPEAKer:S0OURce fype

Selects Test Set Speaker tnput. Select OFF, FGEN (Function .Generator), SINAD
(SINAD/BER IN Connector) or EXTMOD (EXT MOD IN Connector) for type. Command takes
effect when RF Generator Operation Screen is updated.

STOKRe n

Stores current Duplex environment (routings and settings) in memory location n. Range of n
is1to9.

BCL n

Recalls Duplex environment (routings and settings) stored in memory location n. Range of n
is 1 to 9.

4-7-2 DUPLEX TRANSMITTER COMMANDS
DUPlex:
iNPut:
AGC:

AUTO
Sets Automatic Gain Control to autamatic setting.

MANual n

Sets Automatic Gain Control to manual setting and sets level to n. Range of nis
0 to 255.

USER: XXX

Sets Automatic Gain Control to User setting. Select one of the following for XXX:
MEASure, SPeech, DATA, HIGH, TYPE1, TYPE2 or TYPES3.

Example! DUP:INP:AGC:USER:DATA // Sets AGC setting to User Defined Data.
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DUPlex:

INPut:

4-30

ANTenna
Selects ANTENNA IN Connector as Transmitter Input Source. Displays Signal Strength
Meter reading on the Duplex Transmitter Operation Screen.

ATTenuation n
Sets input Attenuation to n dB. Select 0, 20 or 40.

CHANnel n
Sets Duplex Transmitter Frequency to cellular channel n (1 to 1023) in the format
selected using the DUPlex:INPut:CHANRel:FORMat command. The Duplex Transmitter
Operation Screen displays selected cellular channel when Duplex Transmitter is in
Channel Mode (DUPlex:INPut:MODE CHAN command).
CHANRel:

FORMat:

AMPS:

FORward
Selects AMPS Forward channels.

REVerse
Selects AMPS Reverse channels.

ETACS

FCORward
Selects ETACS Forward channels.

REVerse
Selecis ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channeis.

REVerse
Selecis NAMPS Reverse channels.

NT400:

FORward
Selects NT400 Forward channels.

REVerse
Selects NT400 Reverse channels.



BUPlex:
INPut:
CHANnel:FORMat?
Returns channel format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS - BEVERSE, NT400:FORWARD or
NT400:REVERSE).
FIND:

FREQuency?
Returns frequency of first signal with amplitude larger than the Find reference level.

REFerence n
Sets Find reference level to n dB.

REFerance?
Returns Find reference level in dB.

Example:
DUP:INP:FIND:REF -55 // Sets Find Reference Level to ~-55 dPBm.
DUP:INP:FIND:FREQ? // Returns the lowest frequency (in kHz)
// containing a signal greater than ~55 dBm.
DUP:INP:FIND:REF? // Queries the current Find Reference Level
// {in dBm) . -55 is returned.

FREQuenecy n [units]
Sets Duplex Transmitter Frequency. Range of nis 250.0 kHz to 999.9999 MHz. Select
HZ, KHZ, MHZ for units. units is optional with a default of KHZ.

FREQuency?
Returns RF Generator Frequency in kHz.

Exampie: DUP:INP:FREQ 145 MHZ // Set RF Generator Frequency to 145 MHz.
DUP:INP :FREQ? // Query the RF Generator Frequency.
// 145000 is returned (145000 kHz).

METER:

DEVRms
Displays Deviation Meter {RMS) when followed by a SCREEN:DUPlex command.

DiSTortion
Displays Distortion Meter when followed by a SCREEN:DUPIlex command.

MODMeter
Displays Modulation Meter when foliowed by a SCREEN:DUPlex command.

PMRms
Displays Phase Meter (RMS) when followed by a SCREEN:DUPlex command.

SINAD
Disptays SINAD Meter when followed by a SCREEN:DUPlex command.
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DUPlex:

iINPut:

MODE type
Setects the Duplex Transmitter Mode (DIRect or CHANnel). Channel Mode displays
cellular channel frequency according to RDUPINP:CHAN commands.

MODulation:

4-32

AMn
Selects Amplitude Modulation. Select 1 or 2 for n.

Example: DUP:INP:MOD:AML // Selects AM1 for Duplex Transmitter
// Modulation.

BFO
Selects Beat Frequency Oscillation.

FiMn
Selecis Frequency Modulation. Select 1, 2, 3 or 4 for n.

1.SB
Selects Lower Side Band Moduiation.

PM
Selecis Phase Modulation.

uss
Selects Upper Side Band Modulation.

USER:

FiLTer f
Sets User Defined Modulation IF Filier to f kHz. Select 3, 30 or 300 for f.

MODulation:type
Selecis User Defined Modulation. Enter one of the following for type: FM, AM,
USB, LSB, BFO, PM or DATA (FM DATA).

POST:

APASs
Selects All Pass Post Detection Fiiter for User Defined Modulation.

BPASs fl.fh

Selects Bandpass Post Detection Filter for User Defined Modulation. Lower
cutoff frequency is set to fl kHz with range of 0.5 to 20. Higher cutof{
frequency is set to fh kHz with a range of 0.1 to 30,

CWEight
Selects C-Weighted Post Detection Filter {C-message noise weighting curve
response) for the User Defined Modulation. Refer to MIL-STD-188-200.



DUPlex:

IiNPut:

MODulation:

USER:

HPASs f
Selects High-Pass Post Detection Filter for User Defined Modulation. Cutoft
frequency is set to fkMz with a range of 0.5 to 20.0.

LPASs |
Selects Low-Pass Post Detection Filter for User Defined Modulation. Cutoff
frequency is set to f kHz with a range of 0.1 to 30.0.

MODulation? .
Returns the current Duplex Transmitter Modulation (FM, AM, USB, LSB, BFO, PM, DATA

or USER).

Example: DUP :INP:MOD:USER:FILT 3 // Selects the 3 kHz IF Filter.

DUP:INP:MOD:USER:IFM // Selects User Defined FM for the
// Duplex Transmitter Modulation.
DUP: INP:MOD:USER:POST:LPAS 15 // Selects a Low—-Pass Post Detection
// Filter with 15 kHz cutoff
// frequency.
DUP : INP:MOD:USER:MOD? // Queries the Duplex Transmitter
// Modulation. User is returned.

TO:

TR

AUDlo b
Routes demodulated Receiver Input to the AUDIO OUT Connector if bis 1.
Disconnects the AUDIO OUT Connector if b is 0.

DEMOD b
Routes demodulated Receiver input to the DEMOD OUT Connector if b is 1.
Disconnects the DEMOD OUT Connector if b is 0.

SPEAKer b
Routes demodulated Receiver Input to the Test Set Speaker if b is 1. Disconnects
the Test Set Speaker if b is 0.

Selects T/R Connector as Duplex Transmitter input Source. Displays Power Meter on the
Duplex Transmitter Operation Screen.

VOLume:

AUTO b
Enables Automatic Volume Control if bis 1, disables if bis 0.

AUTO?
Beturns Automatic Volume Control state. 1 is returned if enabled, 0 if disabled.

4-33



4-7-3 DUPLEX RECEIVER COMMANDS
DUPiex:

4-34

QuUTput:

AUDIe b

Routes AF Generator Qutput to the AUDIO OUT Connector if bis 1. Disconnects the
AUDIO OUT Connector if bis 0.

CHANnel n

Sets Duplex Receiver Frequency to cellular channe! n (1 to 1023) in the format selected
using the DUPlex:QUTut:CHANRel:FORMat command. The Duplex Receiver Operation
Screen displays selected cellular channe! when Duplex Receiver is in Channel Mode
{(DUPlex:OUTput:MODE CHAN command).

CHANnRel:
FORMat:
AMPS:

FORward
Selects AMPS Forward channels.

REVerse
Selecis AMPS Reverse channeis.

ETACS

FORward
Selects ETACS Forward channels.

REVerse
Selects ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channels.

REVerse
Selects NAMPS Reverse channels.

NT400;

FORward
Selects NT400 Forward channels.

REVerse
Selects NT400 Reversse channels.



DuUPlex:
CUTput:

CHANRel:FORMat?

Returns channel! format setting (AMPS . FORWARD, AMPS:REVERSE, ETACS:FORWARD,
ETACS.REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400.FORWARD or
NT400:REVERSE}.

DEMOD b
Routes AF Generator Output to the DEMOD OUT Connector if &is 1. Disconnects the
DEMOD QUT Connector if b is 0.

DUPlex
Routes RF Generator Output to the DUPLEX OUT Connector and disconnects the T/R
Gonnector.

FREQueney n [units]
Sets Duplex Receiver Frequency. Range of nis 250.0 kHz 1o 999.9999 MHz. Select HZ,
KHZ, MHZ for units. units is optional with a default of KHZ.

FREQuency?

Returns Duplex Receiver Frequency in kHz.

Example: DUP:OUT:FREQ 900 // Set RF Generator Freguency to 900 kHz.
DUP :QUTFREQ? // Query the RF Generator Freguency.

// 900 is returned (900 kHz).
i.EVel:

DBm n -
Sets RF Level to n dBm. Range of nis 0.0 to -137.0

DBm?
Returns RF Level in dBm.

Example:pUP:OUT:LEV:DB -40 // Sets Duplex Receiver Qutput Level to
// =40 dBm.

DUP:QUT:DR? // Queries Duplex Recelilvexr Output Level.
// -40 is returned.
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DUPlex:

OUTput:
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METER:

NOTE: DUPlex:METER commands were created to avoid meter operation and display
conflicts due to measurement signal routings and overlapping applications.

AF
Displays AF Meter on the Duplex Receiver Operation Screen.

DISTortion
Disptays Distortion Meter on the Duplex Receiver Operation Screen.

DMM
Displays Digital Multimeter on the Duplex Receiver Operation Screen.

SINAD
Displays SINAD Meter on the Duplex Receiver Operation Screen.

MODE type

Selects the Duplex Receiver Mode (DiRect [Direct Mode] or CHANnRel {Channel Mode]).
Channel Mode displays celiular channel frequency according to DUP:OUT:CHAN
commands.

QOFFSet f
Sets Offset Frequency to fkHz. Range of fis -999749.9 to 999749.9.

QFFSet?
Returns Offset Freguency in kHz.

TR
Routes Duplex Receiver Cutiput to the T/R Connector and disconnecis DUPLEX QUT
Connector.



4-7-4 REMOTE DUPLEX EXAMPLES

A. GENERATING AND RECEIVING FM SIGNALS

The following sequence of commands generates a 160 MHz FM modulated signal routed
to the DUPLEX OUT Connector and receives a 165 MHz FM modulated signal through the
ANTENNA IN Connector:

SCREEN:DUPLEX // Displays the Duplex Operation Screen
DUP:QUT:FREQ 160000 // Sets 160 MHz Duplex Receiver Frequency.
DUP:QUT:DUP // Routes the DUPLEX OUT Connector for
// the Duplex Receiver Output.
DUP;QUT:LEV:DB -30 // Sets Duplex Receiver Output Level to
// =30 dBm.
FGEN:GEN1:8TATE 1 // Activates SQURCE 1 (AF Generator 1}.
FGEN:GEN1:FREQ 2000 // Sets SOQURCE 1 AF frequency to 2000 Hz.
FGEN:GEN1 :MCD:FM // Sets SOURCE 1 Modulation to FM,.
FGEN:GEN1:MODL 5 // Sets SOURCE 1 Modulation Level to 5 kHz.
FGEN:GEN1:SHAPE:SIN // Sets SOURCE 1 Wave Shape to a sine wave,
DUP:INP:FREQ 165000 // Sets Duplex Transmitter Fregquency to
// 165 MHz.
DUP :INP :ANT // Selects ANTENNA IN Connector foxr Duplex
// Transmitter Input.
DUP:INP:ATT 0O // BSets Duplex Transmitter Input Attenuation
// Level to 0 dB.
DUP : INP :MOD : FM1 // Belects FM1l for the Duplex Transmitter

// Modulation type.
B. GENERATING AND RECEIVING AM SIGNALS

The following sequence of commands generates a 1.4 MHz AM signal (50% modulation)
modulated with Input from the MIC/ACC IN/OUT Connector and receives a 1 MHz AM
modulated signal through the ANTENNA IN Connector:

SCREEN:DUPLEX // Displays the Duplex Operation Screen
DUP:0UT:FREQ 140000 // Sets 140 MHz Duplex Receiver Freguency.
DUP :OUT:DUP // Selects the DUPLEX OUT Connector for
// the Duplex Receiver Output.
DUP:OUT:LEV:DB -30 // Bets Duplex Receiver Output Level to
// -30 dBm.
FGEN:MIC:STATE 1 // Activates SOURCE 1 (AF Generator 1).
FGEN:MIC:MOD: AMI // B8ets SCOURCE 1 Modulation to AML.
FGEN:MIC:MODL 50 // Sets SOURCE 1 Modulation Level to 50%.
PTT:STATE 1 // Enables MIC/ACC Connector.
DUP:INP:FREQ 1 MHZ // Sets Duplex Transmitter Freguency to
// 1 MHz.
DUP : INP :ANT // Selects ANTENNA IN Connector for Duplex
// Transmitter Input.
DUP:INP:ATT © // Sets Duplex Transmitter Input Attenuaticn
// Level to 0 dB.
DUP : INP :MOD : AM1 // Selects AM1l for the Duplex Transmitter

// Modulation type.
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4-8
4-8-1
FGEN:

AF GENERATOR
AF GENERATOR COMMANDS

DATA:
(Data Generator is used for BER Meter tests.)

MODulation:type
Sets Data Generator Modulation to type. Select OFF, AM, FM or PM.

MODulation?
Returns Data Generator Modulation.

MODL n
Sets Data Generator to n Modulation level. Range of n for AM is 0.0 to 100.0 (%), FM is
0.0 to 25.0 (kHz) and PM is 0.0 to 10.0 (radians).

MODL?

Returns Data Modulation level setting.

ETATe b

Sets Data Modulation on if bis 1 or off if b is 0.

Example: FGEN:DATA:MOD:FM // Sets Data Generator Mcdulation to FM.
FGEN:DATA:MODL 4 // Sets Data Generator Modulation Level to

// 4 kBHz.

FGEN:DATA:STAT 1 // Enables Data Generator.
FGEN:DATA :MOD? // Returns Data Generator Modulation (FM) .
FGEN:DATA :MODL? // Returns Data Generator Modulation Level.

// 4 (kHz) is returned.

EXT:
{External modulation is input through EXT MOD IN Connector.)
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LEVel n

Sets External Modulation Proportional output level to n%. Range of nis 0 to 100.
Sources are adjusted so that proportional output levels of sources combine to equal
Function Generator Qutput Level. Command has no effect if Proportional Mode off.

LEVel?
Returns External Modulation Proportional output level setting in %.

MODL n
Sets External Modulation level to n. Range of n for AM is 0 to 100 (%}, FMis 0.0 to
10.0 (kHz) and PM is 0.0 to 10.0 (radians).

MODL?
Returns External Modulation fevel setting.

MCDulation: type
Sets External Modulation to type. Select OFF, AM, FM or PM.

NOTE: Do not set different AF Generators to FM and PM simultanecusly because
hardware limitations may cause ambiguous readings.



FGEN:

EXT:
MGCDulation?
Returns External Modulation type (OFF, AM, FM or PM).
STATe b
Sets External Modulation on if bis 1 or off if bis 0.
Example: FGEN:®XT:MOD:AM // Sets External (EXT MOD}) Modulation Type
// to BM.
FGEN:EXT:MODL 50 // Sets Ezternal Modulation Level to 50%.
GEN:PROP 1 // Selects Preoportional Mode for the AF
// Generator.
FGEN:EXT:LEV 30 /7 Sets EBxternal Output Level to 30%.
FGEN:EXT:STAT 1 // Enables External (EXT MOD) Mcdulation.
FGEN: BEXT:MOD? // Queries External {(EXT MCD) Modulation
// Tvpe. BAM is returned.
FGEN:EXT:MODL? // Queries External (EXT MOD) Modulation
// Level. 50% is returned.
FGEN:BXT:LEV? // Queries External {(EXT MOD) Qutput Level.

/7 30 is returned.

Commands for Generator 1 and Generator 2 are identical and are listed as FGEN:GENX,
Parameter x is specified as 1 or 2 when the command is entered.

GENx:

FREQuency f
Seis AF Generator to f Hz. Range of fis 0.0 to 40000.0.

FREQuency?
Returns AF Generator in Hz.

LEVel n

Sets Proportional output level of AF Generator to n%. Range of nis 0 to 100. Sources
are adjusted so that proportional output levels of sources combine to equal Function
Generator Output Level. Command has no effect if Proportional Mode off.

LEVel?
Returns Proportional output level setting of AF Generator in %.

MODL n
Sets Modulation level to n. Range of n for AM is 0 to 100 (%), FM is 0.0 to 100.0 (kHz)
and PM is 0.0 to 10.0 (radians).

MODL?
Returns AF Generator Modulation level setting.

MODulation:type
Sets AF Generator Modulation to type. Select OFF, AM, FM or PM for type.

NOTE: Do not set different AF Generators to FM and PM simultaneously because
hardware limitations may cause ambiguous readings.

4-38



FGEN:

GENX:

4-40

MODulation?

Returns AF Generator Modulation Type.

SHAPE:type
Sets AF Generator wave shape to type. Select from SIN {Sine), 8QU (Square Wave),
RAMP or TRI (Triangle}.

SHAPE:

BC n

Sets wave shape to DC at n level. Select -1, 0 or 1 for n.

PULse:DCYCLe 50
Sets AF Generator wave shape to Pulse with 50% duty cycle.

8TATe b

AF Generator is enabled if bis 1, disabled if bis 0.

Example:

Example:

FGEN:GEN1:FREQ 1000
FGEN:GEN1:MOD:FM

FGEN:GEN1:MODI 5
FGEN:GENL :SHAPE:SIN
FGEN:GEN1:STAT 1
FGEN:GENZ:FREQ 2500
FGEN:GENZ :MOD : AM
FGEN:GEN2 :MODL 25
FGEN:GENZ:SHAPE :SIN
FGEN:GENZ2:STAT 1
FGEN:GENL1:FREQ 1000
FGEN:CUT:PROP 1
FGEN:GEN1:LEV 50
FGEN:GEN]1 :SHAPE:SIN
FGEN:GEN1:STAT 1
FGEN:GEN2:FREQ 2500
FGEN:GENZ:LEV 100

FGEN:GEN2:SHAPE:SIN

FGEN:GENZ:STAT 1

AF Generator setup as RF Generator
Modulation Source (AF Generator 1 and 2).
Sets AF Generator 1 frequency to 1000 Hz.
Selects FM for AF¥ Generator 1 Modulation
Type.

Sets AF Generator 1 Modulation Level to

5 kHz.

Selects a sine wave for AF Generator 1
Wave Form.

Enables AF Generator 1.

Sets AF Generator 2 freguency to 2500 Hz,
Selects AM for AF Generator 2 Modulation
Type.

Sets AF Generator 2 Modulation Level to
25%

Selects a sine wave for AF Generator 2
Wave Form.

Enables AF Generator 2.

AF Generator setup as AF Signal Generator
Sets AF Generator 1 frequency to 1000 Hz.
Enables AF Generator Proportional Mode.
Sets AF Generator 1 Proportion Level to
50%.

Selects a sine wave for AF Generator 1
Wave Form.

Enables AF Generator 1.

Sete AF Generator 2 frequency to 2500 Hz.
Sets AF Generator 2 Proportion Level to
100%.

Selects a sine wave for AF Generator 2
Wave Form.

Enables AF Generator 2,



FGEN:

GEN3:

DiGital type
Sets digital type. Used with the FGEN:ENCode D!Gital command to prepare Generator 3
encoding. The setting for type is DCS, DCSINV, POCSAG, DSAT or DST.

EMCode type
Selects a signalling format to encode. Select DTMF, TONE, DIGital or RCC for type.
Must be followed with a SETUP:GEN or SCREEN:GEN command.

MODL n

Sets AF Generator 3 Modulation level. Range of n for AM is 0 to 100.0 {%}, PM is 0.0 1o
10.0 (radians), FM is 0.0 to 100.0 (kHz}-Tone or RCC signalling format, FM is 0.0 to
10.0 (kHz)-DTMF signalling format or FM is 0.0 to 25.0 (kHz)-Digital signalling format.

MODL?
Returns AF Generator 3 Modulation level setting.

MODulation:type
Sets AF Generator 3 Modulation to fype. Select OFF, AM, FM or PM.

NOTE: Do not set different AF Generators to FM and PM simultaneously because
hardware limitations may cause ambiguous readings.

MODulation?
Returns AF Generator 3 Modulation type.

Example: FGEN:GEN3:MOD:FM // Selects FM for AF Generator 3 Modulation type.
FEEN:GEN3:MODL 4 // Sets AF Generator 3 Modulation Level to 4 kHz.
FGEN:GEN3:STAT 1 // Enables AF Generator 3.

MIC:

{Ex

ternal audio modulation is input through MIC/ACC Connectior.)

LEVel n

Sets Proportional output tevel of MIG/ACC Connector input to n%. Range of nis 0 to
100. Sources are adjusted so that proportional output levels of sources combine to
equal Function Generator Output Level. Command has no effect if Proportional Mode off.

LEVei?
Returns Proportional output level setting for MIC/ACC Connector input.

MODL n
Sets MIC/ACC Connector input Modulation level to n. Range of nfor AM is 0 to 100 (%),
FM is 0.0 to 25.0 {kHz) and PM is 0.0 to 10.0 (radians).

MODL?
Returns MIC/ACC Connector input Modulation level setting.

MODulatlen:type
Sets MIC/ACC Connector input Modulation to type. Select OFF, AM, FM or PM.

NQTE: Do not set different AF Generators to FM and PM simultaneously because
hardware limitations may cause ambiguous readings.
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FGEN:
MIC:

MODulation?
Returns MIC/ACC Connector input Modutation type.

STATe b
Enables external modulation through MIC/ACC Connector if b is 1, disables if bis 0.

PTT:5TATe b
Sets the push to talk pin on the MIC/ACC Connector high (keys the mic) if bis 1, sets the push
to talk pin low if bis 0.

Example: FGEN:MIC:MOD:AM // Bets Bxternal (MIC/ACC) Modulation Type

// to BM.

FGEN:MIC:MODL 25 // Sets External (MIC/ACC) Modulation Level
// to 25%.

FGEN:OUT:PRCP 1 // Selects Proportional Mode for the AF
// Generator.

FGEN:MIC:LEV 50 // Sets External (MIC/ACC) OQutput Level
// to 50%

FGEN:MIC:S8TAT 1 // Ensbleg External (MIC/ACC) Modulation.

FGEN:MIC:MOD? // Queries External (MIC/ACC) Modulation
// Tyvpe. AM is returned.

FGEN:MIC:MODL? // Queries Bxternal (MIC/ACC) Modulation
// Level. 25% is returned.

FGEN:MIC:LEV? // Queries External (MIC/ACC) Output Level.

// B0 is returned.
FGEN:
OUTput:

AUDle b
Routes AF Generator Qutput to the AUDIO OUT Connector if b is 1, disconnects AUDIO
OUT Connector from Output if b is 0.

AUDIo?
Returns 1 if AF Generator Qutput is routed to the AUDIO OUT Connector, 0 if AUDIO
OUT Connector is disconnected.

DEMOD b
Routes AF Generator Output to DEMOD OUT Connector if b is 1, disconnects DEMOD
OUT Connector from Output if b is 0.

DEMOD?
Returns 1 if AF Generator Output is routed to DEMOD OUT Connector, 0 if DEMOD OUT
Connecior is disconnected.

LEVel v
Sets AF Generator output level to v volts. Range for vis 0.0000 to 3.1000.

4-42



FGEN:
OUTput:

LEVel?
Returns AF Generator output level in volts,

SPEAKer b
Routes AF Generator to Speaker if bis 1, disconnecis Speaker from Output if b is 0.

SPEAKer?
Returns 1 if AF Generator Output is routed to Speaker, 0 if Speaker is disconnected.

PROPortional b
Selects Proporiionai mode for AF Generator if bis 1. Takes AF Generator out of
Proportional mode if bis 0.

PROPoriional?
Returns 1 if AF Generator is in Proportional mode; 0 otherwise.

Example: FGEN:GENI1:FREQ 500 // Sets AF Generator 1 frequency to 500 Hz.
FGEN:OUT:FROP 1 // Enables Proportional Mode of AF Generator.
FGEN:GEN1:LEV 100 // Sets AF Generator 1 Proportion Level to

// 100%.

FGEN:GENI :SHAPE:RAMP // Selects ramp for the AF Generator 1
// Wave Form.

FGEN:GENL:85TAT 1 // EBnables AF Generator 1.

FGEN:GENZ2:FREQ 2000 // Sets AF Generator 2 frequency te 2000 Hz.

FGEN:GEN2:LEV 100 // Sets AF Generator 2 Proportion Level to
// 100%.

FGEN:GENZ : SHAPE :SIN // Selects a sine wave for AF Generator 2
// Wave Form,

FGEN:GENZ:STAT 1 // Enables AF Generator 2.
FGEN:QUT:LEV 1.5 // 8Bets AF Generator Qutput Level to 1.5 V.
FGEN;QUT:AUDIO 1 // Routes AF Cenerator Output to AUDIO OUT

// Connector.

RCL n
Recalis AF Generator environment (routings and settings) stored in memory location n.
Range of nis 1 o 9.

STOHe n

Stores current AF Generator environment {routings and settings) in memory location n.
Range of nis 1 to 8.
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4-8-2 REMOTE AF GENERATOR EXAMPLES

The tollowing command sequence generates a 1 kHz sine wave, with 1 V level, and routes the
Cutput to the DEMOD OUT Connectlor:

SCREEN: PUNC // Displays the AF Generator Qperation Screen.

FGEN:GEN>1:5TATE 1 // Enables AF Generator L.

FGEN:GENL:FREQ 1000 // Sets AF Generator 1 fregquency to 1000 Hz.

FGEN:GENL:3HAPE:SIN // Selects a sine wave for the AF Generator 1
// wave form.

FGEN:LEVEL 1 // Sets RF Generator 1 Output Level to 1 V.

FGEN:QUTFPUT:DEMOD 1 // Routes AF Generator OQutput to the DEMOD QUT

// Connector.

The following command sequence generates the sum of a 1 kHz and 2.5 kHz sine wave in equal
proportions and routes this Output to the AUDIO OUT Connector:

SCREEN: FUNC // Displays the AF Generator Operation Screen.,
FGEN:PROPGRTIONAL 1 // Selects Proportional Mode for the AF Generator.
FGEN:QUTPUT:LEVEL 1 // Sets AF Generator 1 Output Level to 1 V.
FGEN:GEN1:STATE 1 // Enables AF Generator 1.
FGEN:GENL1:FREQ 1000 // Sets AF Generator 1 fregquency to 1000 Hz.
FGEN:GEN1 :SHAPE:SIN // Selects a sine wave for the AF Generator 1

// wave form.
FGEN:GEN1:LEVEL 100 // Sets AF Generator 1 Proportional Level to 100%.
FGEN:GEN2:STATE 1 // Enables AF Generator 2.
FGEN:GENZ2:FREQ 2500 // Sets AF Generator 2 frequency to 2500 Hz,
FGEN:GENZ:SHAPE:SIN // Selects a sine wave for the AF Senerator 2

// wave form.
GEN:GENZ:LEVEL 100 // Sets AF Generator 2 Proportional Level to 100%.
FGEN:OUTPUT:AUDIC 1 // Routes AF Generatoxr Output to the AUDIO OUT

// Connector.
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4-9 OSCILLOSCOPE

4-9-1  OSCILLOSCOPE COMMANDS
SCOPe:

ARM
Arms Oscilloscope. Sets Oscilloscope for one sweep. Command ignored uniess Trigger is
set to One Shot (see SCOPe:TRIGger commands).

AVErage n
Selects Oscilloscope Average Mode using n samples. Range of nis 1 to 100 (default is 100).

COMPare n

Selects Compare Mode for Oscilloscope. Trace stored at n memory location is compared to
the current Live Trace. If nis not specified, the lowest numbered memory location with a
stored Trace is used.

Example: scop:CcoMP 2 // Displays the Trace stored in memory location 2 on
// the CRT with the current live Trace. All
// Oscilloscope settings affect the live Trace only.

COUPling type
Selecis type for External coupling. Select AC, DC or GROund,

FULL
Selects a full size Oscilloscope display for the RF Generator, Receiver and Duplex
Operation Screens.

HORIZontal n
Sets Horizontai Time Offset to nm major divisions. nis an integer from -12 to 12. -12 to -1
are major divisions before the trigger. 1 to 12 are major divisions after the trigger.
INPut:

FiLTer:

CWEIight:STATe b
Enables Internal C-Weight filter if bis 1, disables if b is 0.

HPASs:

FREQuency f
Sets Internal High-Pass frequency to fkHz. Range of fis 0.2 to 100.

STATe b
Enables internal High-Pass filter if bis 1, disables if bis 0.

LPASs:

FREQuency f
Sets internal Low-Pass frequency to f kHz. Range of fis 0.2 to 50.

STATe b
Enables Internal Low-Pass filter if b is 1, disables if b is 0.
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SCOPe:
INPut:
FiL.Ter:
NOTch:

FREQuency f
Sets Notch center frequency to f kHz. Range of fis 0.5 to 1.5,

STATe b
Enables Internal Notch Filter if bis 1, disables if b is 0.

Example:

SCOP:INPI;FILT:NCT:FREQ 1.5 // Sets Oscilloscope Input Notch Filter
// center freguency to 1.5 kHz.

SCOP:INP:FILT:NOT:STAT 1 // Bnables Internal Notch Filter.

iNTernal type
Selects type as Internal Oscilloscope Input. Select from:

IF (Revr IF) GDEMOD (Demod Audio) POWer {RF Pwr Lvl)
SINAD (SINAD/BER) FUNCGCtion (Func Gen) XAUDIO (Ext Mod)

LEVel n
Sets Trigger level to n. Range of nis 0 to 255 with 0 corresponding to the bottom of the
Oscilloscope Display and 255 corresponding to the top.

LivVe b
Selects Live Trace Mode for the Oscilloscope. If bis 1, a SCREEN:SCOPE command is
performed. Iif bis 0, no SCREEN:SCOPE command is performed. Default of optional b is 1.

MAHRKer:

AOFF
Disables both Markers.

DELTA:

AMPLitude?
Returns voltage difference of the Trace Marker 1 and Trace Marker 2 crossings in
voits. Valid only for Oscilloscope Inpuis AC, DC and GND.

POINI?
Returns the difference of Marker positions in graticules with 100 graticules equal to
the Oscilloscope display width,

TIME?
Returns the difference of the two Marker positions in ms.

TRACK b

Enables Marker Tracking if b is 1, disables Marker Tracking if b is 0. Tracking feature
keeps Markers a constant distance apart,
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Commands for Marker 1 and Marker 2 are identical and are listed as SCOPe:. MARKERx
commands. Parameter x is specified as 1 or 2 when the command is entered.

SCOPe:
MARKERX:

AMPLifude?
Returns voltage of live Trace at Marker x crossing in volis. Valid only for Oscilloscope
Inputs AC, DC and GND.

POINt n
Sets Marker x position to n graticules. Range of nis 1 to 100 with 100 graticules equal
to Oscilloscope display width.

POINt?
Returns Marker x position in graticules,

STATe b
Enables Marker x if bis 1, disables Marker xif b is 0.

NOTE: Both Markers are displayed when one or both are active.

STATe?
Returns 1 if Marker x is active, 0 if Marker x is not active.

TIME?
Returns Marker x position in ms from left edge of Oscilloscope display.

Example: SCOP:MARKERL:STAT 1 // Enables Marker 1.

SCOP:MARKERZ:STAT 1 // Enables Marker 2.

SCOP:MARKERL::POIN 20 // Positions Marker 1 two maijor divisions
// from left edge of CRT.

SCOP:MARKERZ:PCIN 40 // Positions Marker 2 four major divisions
// from left edge of CRET.

SCOP:MARK: TRACK 1 // Enables Marker Tracking.

SCOP:MARKERL:PCIN 30 // Positions Marker 1 three divisions from
// left edge of CRT {and Marker 2 five
// divisicns from left edge of CRT).

SCOP:MARK:DELTA:AMPL? // Queries amplitude difference of Trace
// Marker crossings in volts,

SCOP:MARK:DELTA:POIN? // Queriles position difference of markers
// in graticules.

SCOP:MARK:DELTA:TIME? // Queries position difference of markers
// in ms.

SCOP:MARK:TRACK O // Disables Marker Tracking.
SCOP :MARKERZ : AMPL? // Queries the amplitude of the Trace at
// Marker 2 position.
SCOP:MARKERZ:POIN® // Queries Marker Z position in graticules,
// 50 is returned.
SCOP:MARKERZ: TIME? // Queries Marker 2 position in ms.
SCOP:MARK:ACFF // Disables both Markers.
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SCOPe:

QTR
Selects a 1/4 size Oscilloscope display for the RF Generator, Receiver and Duplex
Operation Screens.

RCL n
Recalls Oscilloscope Trace and environment (routings and settings) stored in memory
focation n. Range of nis 1 to 9.

NOTE: Recalled Trace reflects the stored Trace parameters. Changing current settings does
not alter the recalled Trace.

Example: SCOP:RCL 4 // Recalls Oscilloscope trace and environment
// stored in memory locaticon 4.
SCOP:SCAL 500 // CThange current scale to 500 mv/div.

// Recalled Trace does not change posgsition.

SCALe n

Sets Oscilloscope scale to n mV/div for AC, DC or GND Input. Select from:
1 2 5
10 20 50
100 200 500
1000 2000 5000
10000 200060 50000
100000

Sets Oscilloscope scale to n kHz/div for Demod Audio Input with FM. Select from:

2 4 10
20

Sets Oscilloscope scale to n mV/div for Func Gen or Ext Mod Input. Select from:
500 1000 2500

SCALe?

Returns Oscilloscope scale in mV/div if input is AC, DC, GND, SINAD/BER, Func Gen or Ext
Mod. Returns Oscilloscope scale in kHz/div if input is Demod Audio. Returns Oscilloscope
scale in W if input is RF Pwr Lvi.

SOURce EXTernal
Routes Oscilloscope Input from the SCOPE IN Connector.

SOUHAce INTernal
Disconnects SCOPE IN Connector and selects Internal Oscilloscope Input.

8STATe b
Displays an Oscilloscope display in the RF Generator, Receiver and Duplex Operation
Screens if bis 1. Oscilloscope display is not dispiayed if b is 0.

STORe n

Stores current Oscilloscope Trace and environment (routings and settings) in memory
location n. Range of nis 1 t0 9.
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SCOPe:

SWEep ¢
Sets Oscilloscope sweep rate to t us/div. Select from:
1 2 5
10 20 50
100 200 500
1000 2000 50060
10000 20000 50000
100000
SWEep?
Returns Oscilloscope sweep rate in us/div.
Example: SCOP:INT FUNC // Selects AF Generator as the Oscilloscope
// Input.
SCOP:LIV // Selects Live for Oscilloscope Mode.
SCOP:TRIG:AUTO // Selects Auto for Oscilloscope Trigger
// Mode.

For the foellowing SCOPe: TRACE commands, the Oscilloscope display is divided into

400 positicns horizontally (0 signifying the ieft edge of the display, 399 signifying the right edge
of the display) and 255 values vertically {0 signifying the bottom of the display, 255 signifying
the top of the display):

TRACE:

DATA n,coffset,value,value,...,value

Replaces points of a stored Trace n with specified values starting after offsef. Optional
Offset is given in number of positions from the left edge of the display with a default of
0. Range of nis 1 to 9. Mulliple values are separated by commas. Only one value can
be displayed for each horizontal position of the Trace. Intended for remote GPIB or
RS-232 use only.

DATA? n,offset,points

Sends the specified number of data poinis of Trace n to the Host. Trace n can be the
five Trace or a Trace stored in memory. The affected points start after the optional
offset with an offset default of 8. Range of offsetis 0 to 388. Range of nis 0 1o 8 with 0
signifying the Live Trace. Range of the number of points is 1 to 400 with a default of
400. Intended for remote GPIB or RS5-232 use only.

GET name,n

Assigns values of trace n (in graticules) to a declared array. Parameter name is the
name of the declared array. Range of nis 0 to 9, 0 signifying the live trace and 1 to 9
signifying stored traces. If array is less than 400 values in length {stored trace length),
the array values are assigned for the length of the array, leaving the rest of the stored
frace intact.

GET? n,offset

Returns value of a point in Trace n located the offset number of positions from the left
edge of the Display. Trace n can be the live Trace or a Trace stored in memory. Range
of nis 0 to @ with 0 signifying the Live Trace. Range of offsetlis 0 to 399.
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SCCPe:

TRACE:

4-50G

MAX? n, offset,points

Returns the maximum point of Trace n within the specitied number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and y being the number of values from the bottom. Trace n can be the
live Trace or a Trace stored in memory. Range of nis 0 to 9 with 0 signifying the Live
Trace. Range of the optianai offset is 0 to 399 with a default of 0. Range of optional
number of points is 1 to 400 with a default of 400. Intended for remote GPIB or RS-232
use only.

MIN? n offset points

Returns the minimum point of Trace n within the specified number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and y being the number of values from the bottom. Trace n can be the
Live Trace or a Trace stored in memory. Range of 7is 0 to 9 with 0 signifying the Live
Trace. Range of the optional offset is 0 to 399 with a default of 0. Range of optional
number of points is 1 to 400 with a default of 400. Intended for remote GPIB or RS-232
use only.

PUT name,n

Assigns values of an array to trace n (in graticules). Parameter name is the array name.
Range of nis 1 to 9, signifying stored traces. If array is less than 400 values in length
(stored trace length), the array values are assigned for the length of the array, leaving
the rest of the stored trace intact.

Example: SCOP:TRACE:DATA 3,40,128 // Changes a single Trace value,

// located one division from the
// left edge, to the midway point
/7 (on the axis).

SCOP:TRACE:GET? 0,200 // Queries the wvalue of the live
// Trace at the point 200 (centex
// of oscilloscope display).

SCCP:TRACE:DATA? 3,200,200 // Returns the Trace wvalues of the
// right half of the Trace stored
// in memory location 3.

SCOP:TRACE:MAX? 0,200 // Queries the maximum Trace wvalue
// of the left half of the live
// Trace.

SCOP:TRACE:MIN? 0,40,80 // Queries the minimum Trace wvalue

// of the live Trace for the second
// and third divisions.



SCCOPe:
TRIGger:

AUTO
Sets Trigger to Auto Sweep.

IMMediate
Triggers Oscilloscope as soon as command is interpreted or sequenced in a macro.

NORM
Sets Trigger to Normal Sweep.

GNE

Sets Trigger to Cne Shot. Causes oscilloscope to sweep once when trigger is received
and after setting arm function (SCCPe:ARM command).

SOURce type

Selects source to trigger on. Select EXTernal {for external trigger, AC or DC Input only},
INTernal (for internal trigger, AC or DC Input only) or BUS (triggered by ®TRG or
IEEE-488.1 GET [Get Execute Trigger] command}.

VERTIical n

Sets Vertical Otffset voltage to n graticules. Range of nis 0 to 255. Setting is not linear.
For AC, DC or GND, middle setting is approximately 150 to 170. For other Inputs, middle
setting is approximately 160 to 180.

4-51



4-9-2 REMOTE OSCILLOSCOPE EXAMPLES

The following example is a macro that centers a trace in the middle of the CRT display. [f the
trace centered has AC, DC or GND Input, GND input should be selected before executing this
macro. If the trace centered has other Input, RF Pwr Lvi Input should be selected before
executing this macro. The Oscilloscope Operation Screen must be displayed for this macro to
operate.

¥DMC "Center"™,BEGIN // Defines macro names Center.
VAR HOLD,CENTER LINE,X // Declares variables needed.
CENTER _LINE = 0 // Initializes Center line variable,
FOR X = G TC 255 // Loops for every possible vertical trace
// position.
SCOPE:VERT X // Moves trace to vertical position x.
DELAY 50 // Pause allows SCCOPR:VERT command to finish.
HOLD = SCOP:TRACE:GET? 0,200 // Trace’s actual vertical

// position is steored in HOLD.
IF (HOLD>={128-3)) AND (HOLD<=(128+3)) // If HOLD is eclose to center
// of CRT displav,

CENTER LINE = X // store x value into
// CENTER LINE.
ENDIF // End of IF statement.
NEXT X // End of FOR loop.
SCOPE:VERT CENTER_LINE // Trace is moved to point previocusly found
// that centers trace.
END // End of macre Center.

The following example is a macro that finds the maximum of the live trace starting from a given
offset. Range of the offset is 0 to 400. This macro returns the horizontal position of the
maximum point. If there are multiple maximum points, the first one is returned. With the
RETURN command included, this macro is executed as a function (ex. X = FINDMAX 0).

#pMC "FINDMAX",BEGIN // Define macre named FINDMAX

VAR NEW,OLD=0,0LD_ X=0 // Declare and initialize variables: NEW hold
// latest amplitude reading, OLD holds
// highest amplitude reading yet found and
// OLD_X holds position of OLD.

FOR X=51 TO 400 // Loop from offset given to end of CRT.
NEW=SCOPE:TRACE:GET? (,X // Read 1 point and store in NEW.
IF NEW > OLD+3 // If current amplitude ig greater than last
// max,
CLD = NEW // store new max into old max and,
OLD X = X // store new max location into old max
// location.
ENDIF // End of IF statement.
NEXT X // End cof lecoping.
RETURN OLD_X // Return lecation of maximum wvalue found.
END // End of PFINDMAX macro.
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The following command sequence compares a stored Trace (1 kHz sine wave) with a live Trace
(2 kHz square wave). This example assumes the previous macro "Center” already resides in
Test Set memory.

// AF Generator is setup to create first

// signal.
FGEN:QUTPUT:LEVEL 1 // 8Sets AP Generator Output Level to 1 V.
FGEN:GEN1:STATE 1 // Enables AF Generator 1.
FGEN:GEN1:FREQ 1000 // Sets AF Generator 1 freguency to 1000 Hz.
FGEN:GEN1:3HAPE:SIN // Selects a sine wave for AF Generator 1

// Wave Form.

// Oscilloscope parameters are set and first
// Trace is stored.

SCREEN:SCORE // Displays Oscilloscope Operation Screen.
SCOPF: SOURCE INTERNAL // Sets Oscilloscope to be triggered
// internally.
SCOPE: TRIGGER 1 NORM // Selects Normal as Oscilloscope Trigger
// Mode.
// Sets Trigger Level to the midpoint.
S8COPE:LIVE // Sets Oscilloscope Mode to live.
SCOPE:INTERNAL POWER // Sets Oscilloscope Input to RF Pwr Lvl.
Center // Bxecutes macro Center which centers trace
// on CRT (see example above}.
SCOPE: INTERNAL FUNC // Selects AF Generator as Cscilloscope
// Input.
SCOPE:SCALE 1000 // Sets Scale to 1 volt/diwv.
SCOPE:SWEEP 200 // Sets Sweep rate to 200 wuv/div.
SCOPE; STORE 1 // Stores Trace in memory leocation 1.

// Second signal is created.

FGEN:GEN1:FREQ 2000 // Changes AF Generator 1 frequency to 2 kHz.
FGEN:GEN1:SHAPE:3QU // Changes AF Generator 1 Wave Shape to a
// square wave.

// The first and second signals are
// compared.

SCOPE:COMPARE 1 // Selects Compare mode for Oscilloscope.
// Trace stored in memory leocation 1 is
// displayved on the Oscilloscope display
// with the current live Trace.
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The following command sequence displays the sum of a 1 kHz and 2.5 kHz sine wave on the
Oscilloscope display and returns the period of the signals. This axample assumes the macro
FINDMAX (see second example) is already loaded into Test Set memory.

FGEN:PROPORTIONAL 1
FGEN:QUITPUT:LEVEL 1
FGEN:GEN1:8TATE 1

FGEN:GEN1:FREQ 1000
FGEN:GEN1 :SHAPE:SIN

FGEN:GEN1:LEVEL 100
FGEN:GENZ:8TATE 1
FGEN:GENZ:FREQ 2500

FGEN:GENZ:SHAPE:8IN

FGEN:GENZ:LEVEL 100

¥DMC "MEAS PER",BEGIN
VAR MAXI,MAX2

SCREEN:SCOFPE
SCCPE:3QURCE INTERNAIL
SCOPE: INTERNAL FUNC

SCOPE:LIVE

SCOPE:SCALE 500

SCOPE: SWEEP 500
SCCPE:TRIGGER:ONE
DELAY 600

SCOPE :ARM

MAX1l = FINDMAX 0

MAXZ = FINDMAX (MAX1+5)

SCOPE :MARKER1:STATE 1

SCOPE :MARKERL:PCINT FLOOR{MAX1/4)

SCOPE:MARKERZ2 :STATE 1

SCOPE :MARKERZ :POINT FLOOR {MAX2/4)
T=SCOPE:MARKER:DELTA:TIME?

PPRINT PPERIOD IS ",1000/T

END
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Setup AF Geperator 1 and 2 to generate
the signal to be measured.

Enable AF Generator Proportioconal Mode.
Set AF Generator Qutput Level to 1 v,
Enable AF Generator 1.

Set AF Generator 1 Frequency to 1000 Hz,
Select a sine wave for the AF

Generator 1 Wave Porm.

Set AF Generator 1 Proporticnal Level
to 100%.

Enable BAF Generator 2.

Set AF Generator 2 Frequency to 2500 Hz.
Select a sine wave for the AF

Generator 1 Wave Férm,

Set AF Generator 2 Proportional Level
to 100%.

MEAS PER macro measures the period of
the AF Generator signal.

Define macro named MEAS PER.

Declare variables: MAX1 holds location
of first maximum, MAXZ holds location
of second maximum.

Display the Oscilloscope Screen.
Select Internal Oscilloscope Input.
Select the AF Generator as the
Oscilloscope Input.

Select Live Mode for the Oscilloscope.
Set Oscilloscope Scale to 0.5 V/div.
Set Oscilloscope Sweep Rate to

5060 ds/div.

Select One Shot Trigger Mode. Hold
trace still.

Allow time to set for arming function,
Display and hold trace when triggered.,
MAX! ig set to first maximum using
macro of second example.

MAXZ 18 set to second maximum using
macro of second example.

Enables Marker 1.

Position Marker 1 on the first mazimum.
Enables Marker 2.

Positions Marker 2 on the second
maximum,

CQuery the difference in Marker
positions in ms.

Figure and print period to Host.

End macro MEAS PER.



4-10 SPECTRUM ANALYZER
4-10-1 SPECTRUM ANALYZER COMMANDS
ANLZ:

AVErage n
Selects Average Mode for Analyzer using n samples. Range of nis 1 to 100. Default is 100.

CHANnel n

Sets RF Frequency to cellular channei n (1 to 1023} in the format selected using the
ANLZ:CHANne!:FORMat command. The Spectrum Analyzer Operation Screen displays
selected cellular channel when Analyzer is in Channel Mode (ANLZ:MODE CHAN command).

CHANRe!:
FORMat:
AMPS:

FORward
Selects AMPS Forward channels,

REVerse
Selects AMPS Reverse channels.

ETACS:

FORward
Selects ETACS Forward channels.

REVerse
Selects ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channels.

AEVerse
Selects NAMPS Reverse channels.

NT400:

FORward
Selects NT400 Forward channels.

REVerse
Selects NT400 Reverse channels.

FORMat?

Returns channe! format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS:FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NT400:REVERSE).
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ANLZ:

COMPare n
Selects Compare Mode for Analyzer. Trace stored at n memory location is compared with
Live Trace.
Exampile: ANLZ:COMP 1 // Selects Compare mode for Analyzer.
// Trace stored in memory location 1 is
// displayed on the Analvzer display
// with the current live Trace.
FIND:
FREQuency?

Returns frequency of first signal with amplitude larger than Find reference level. Returns
0 if no signal is found.

REFerence n
Setis Find reference level to n dB.

REFerence?
Returns Find reference level in dB.

Example: ANLZ:FIND:REF -65 // Sets Find Reference Level to -65 dBm.
ANLZ:FIND:FREQ? // Returns the lowest fregquency {(in kHz)
// containing a signal greater than -65 dBm.
ANLZ:FIND:REF? // Queries the current Find Reference Level
// {in dBm}. ~-65 is returned.

FREQuency f
Sets Analyzer Frequency to f kHz. Range for fis 250.0 1o 999999.9.

FREQuency?

Returns Analyzer Frequency in kHz.

Example: ANLZ:FREQ 135 MHZ // Set Analyzer Freguency to 135 MHz.
ANLZ:FREQ? // Query the Analyzer Frequency.

// 135000 is returned (135000 kHz).

FULL
Selects a full size Analyzer display for the RF Generator, Receiver and Duplex Operation
Screens.

INPut:

ANTenna
Selects ANTENNA IN Connector for the Analyzer input.

ATTenuation n
Sets Analyzer Input Attenuation to n dB. Select 0, 20 or 40.

ATTenuation?
Returns Analyzer Input attenuation in dB.

TR
Selects T/R Connector for the Analyzer Input,
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ANLZ:

INPut?

Returns Analyzer Input sefting.

Example: ANLZ
ANLZ
ANL2Z

ANLZ

Live

INP:TR
SINP:ATT 20
tINP?

INP:ATT?

7
/7
//
//
/
//

Selects T/R Connector for Analyzer Input.
Sets Analyzer Input Attenuation te 20 dB.
Queries Analyzer Input Connecter. TR is
returned.

Queries Analyzer Input Attenuation.

20 is zreturned.

Seiects Live Trace mode for the Spectrum Analyzer.

MARKer:

AQFF

Disables both Markers.

DELTA:

AMPLYude?
Returns amplitude difference between the Trace Marker 1 and Trace Marker 2
¢rossings in dB.

FREQuency?
Returns the difference between the two Marker positions in MHz.

POINE?

Returns the difference between the Marker positions in graticules with 100 graticules
equal to the Analyzer display width.

TRACK b

Enables Marker Tracking Feature if bis 1, disables Marker Tracking Feature if b is 0.
Tracking feature keeps Markers a constant distance apart.

Commands for Marker 1 and Marker 2 are identical and are listed as ANLZ:MARKEHRX
commands. Parameter x is specified as 1 or 2 when the command is entered.

MARKERX:

AMPLHude?
Returns amplitude of the Trace at the Marker x crossing. Range and units depend on the
current scale settings (ANLZ:SCALe commands).

FREQuency?
Returns Marker x position in kHz (250 to 299999.9).

POINt n

Sets Marker x position to n graticules. Range of nis 1 to 100 with 100 graticules equal

to the Analyzer display width.

POINE?

Returns Marker x position in graticules.
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MARKER:

STATe b

Enables Marker x if b is 1, disabies Marker x if bis 0.

Example: ANLZ:MARKER]

ANLZ :MARKERZ :
ANLZ :MARKER1 :

ANLZ :MARKERZ:

:3TAT

STAT
FOIN

POIN

ANLZ :MARK:TRACK

ANLZ :MARKERL

ANLZ:MARK:DELTA :AMPL?

ANLZ :MARX:DELTA:POINT

ANLZ :MARK:DELTA:FREQ?

POIN

ANLZ :MARK:TRACK 1

ANLEZ :MARKERZ : AMPL?

ANLZ:MARKERZ::POIN?

ANLZ :MARKERZ:FREQ?

ANLZ :MARK:AQFF

MODE type

30

60

/7
/7
/7
/7
//
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/4

Enables Marker 1.

Enables Marker 2.

Positions Marker 1 one divisions from the
left edge of the CRT.

Positions Marker 2 three divisions from
the left edge of the CRT.

Enables Marker Tracking.

Positions Marker 1 six divisions from

the left edge of the CRT {(and Marker 2
eight divisions from the left edge of

the CRT).

Queries amplitude difference of Trace
Marker crossings in volts.

Queries position difference of markers in
graticules.

Queries position difference of markers

in kHz.

Disables Marker Tracking.

Queries the amplitude of the Trace at the
Markexr 2 position.

Queries Marker 2 position in graticules.
80 is returned.

Queries Marker 2 position in kHz.
Disables both Markers.

Selects Analyzer RF Mode (DIRect [Direct Mode] or CHANnel {Channel Mode]). Channel
Mode displays cellular channel frequency according to ANLZ:CHANnel commands.

NORMalize

Normalizes the Analyzer Trace to match the RF Generator Qutput.

PEAK

Selects Peak Hold Feature for the Analyzer.

QTR

Selects a 1/4 size Analyzer display for the RF Generator, Receiver and Duplex Operation

Screens.

RCL n

Recalls Analyzer Trace and parameters stored in memory location n. Range of nis 1 to 8.

RLEVel?

Returns offset value, in dB, used in 2 dB/div scale.
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ANLZ:

SCALe n
Sets Analyzer Units/Division Factor to 7 dB. Select 2 or 10.

SCALe:

UNIT: type
Sets Analyzer Scale Units to type. For T/R Analyzer Input, select DBM (dBm) or DBW
{(dBW). For ANTENNA Analyzer Input, select:

DBM (dBm} DBMV (dBmV) DBUV (dBuV)
DBV (dBV) DBUW (dBpW)

It DBW is selected, the T/R Connector is selected for the Analyzer Input. If DBV, DBMYVY,
DBUV or DBUW is selected, the ANTENNA IN Connector is selected far the Analyzer

input.
UNIT?
Returns Analyzer Scale Units.
SCAle?
Returns Analyzer Scale in dB.
SCAN n
Sets Analyzer Scan Width to n kHz. Select 0 for zero scan or one of the following:
1 2 5
10 20 50
100 200 500
1000 2000 5000
10000 20000 50000
100000
SCAN?

Returns Analyzer Scan Width in kHz.

STATE b
Displays Analyzer display in the RF Generator, Receiver and Duplex Operation Screens if b
is 1. Analyzer display is not displayed if b is 0.

STORe n
Stores the current Analyzer Trace and environment (routings and settings) in memory
location n. Range of nis 1 to 9.

TOP?

Returns the top of screen value in current units. Spectrum Analyzer Operation Screen must
be displayed.
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Example: ANLZ:SCARL 2 // Selects 2 dB/div for Analyzer

// Units/Division Factor.

ANLZ:8CAN 100 // Sets Analyzer 3Scan Width teo 100 kHz.

ANLEZ:SCAL:UNIT:DBM /7 Selects dBm for Analyzer Scale Units.

ANLZ:TOP? // Queries the amplitude wvalue for the top
// ©of the Analvzer display (in the current
// anits).

ANLZ:SCANT // Queries Analyzer Scan Width in kHz. 100
// is returned.

ANLZ:SCAL:UNIT? // CQueries Analyzer Scale Units.

For the following ANLZ:TRACE commands, the Analyzer display is divided into 400 positions
horizontally (0 signifying the left edge of the display, 389 signifying the right edge of the
display) and 255 values vertically {0 signifying the bottom of the display, 255 signifying the top
of the display):

TRACE:
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DATA n,offset,value, value,...,value

Replaces points of a stored Trace n with specified values starting after offset. Optional
Offsetl is given in number of positions from the left edge of the display with a default of
0. Range of nis 1 to 9. Multiple values are separated by commas. Only one value can
be displayed for each horizontal position of the Trace. Intended for remote GPIB or
RS&-232 use only.

DATA? n,offset,points

Sends the specitied number of data points of Trace n to the Host. Trace n can be the
live Trace or a Trace stored in memory. The affected points start after the aoptional
offset with an offset default of 0. Range of offsetis 0 to 399. Range of nis 0 10 9 with 0
signifying the Live Trace. Range of the number of points is 1 to 400 with a default of
400. Intended for remote GPIB or R8-232 use only.

GET name,n

Assigns values of trace n {in graticules) to a declared array. Parameter name is the
name of the declared array. Range of nis 0 to 9, 0 signifying the live trace and 1 to 9
signifying stored traces. If array is less than 400 values in length (stored trace length),
the array values are assigned for the length of the array, leaving the rest of the stored
frace intact.

GET? n,offset

Returns value of a point in Trace n located the offset number of positions from the left
edge of the Display. Trace n can be the live Trace or a Trace stored in memory. Range
of nis 0 to 9 with O signifying the Live Trace. Range of the offsetis 0 to 398.

MAX? n,offset,points

Returns the maximum peint of Trace n within the specified number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and y being the numbaer of values from the bottom. Trace n can be the
live Trace or a Trace stored in memory. Range of nis 0 to 9 with 0 signifying the Live
Trace. Range of the optional offsefis 0 to 399 with a defauit of 6. Range of optional
number of points is 1 to 400 with a default of 400. Intended for remote GPIB or RS-232
use only.



ANLZ:

TRACE:

MIN? n,offset,points

Returns the minimum point of Trace n within the specified number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and y being the number of values from the bottom. Trace n can be the
live Trace or a Trace stored in memory. Range of nis 0 to 8 with 0 signifying the Live
Trace. Range of the optional offsetis 0 to 399 with a default of 0. Range of optional
number of points is 1 to 400 with a default of 400 Intended for remote GPIB and RS-232
use only.

PUT name,n

Assigns values of an array to trace n (in graticules). Parameter name is the array namea.
Range of nis 1 to 9, signitying stored traces. If array is less than 400 values in length
{stored trace length), the array values are assigned for the length of the array, leaving
the rest of the stored trace intact.

Example: ANLZ:TRACE:DATA 2,80,128 // Changes a single Trace value,

// located 2 divisions from the left
// edge, to the midway point (on the
/7 axis) .

ANLZ:TRACE:GET? 0,240 // Queries the value of the livse
// Trace at the point 240 (six
// divisions from the left edge of
// the displavy).

ANLZ:TRACE:DATA? 3,200,200 // Returns the Trage values of the
// right half of the Trace stored
// in memory location 3 (200 values).

ANLZ:TRACE:MAX? 0,200 // Queries the maximum Trace value of
// the left half of the live Trace.
ANLZ:TRACE:MIN? 0,40,80 // Queries the minimum Trace value

// ©of the iive Trace for the second
// and third divisions.

TRACK:

BWiDth 7
Sets Tracking Generator Bandwidth to fkHz. Select 0.3, 3, 30, 300 or 3000.

BWIDth?
Returns Tracking Generator Bandwidth in kHz.

LEVel n
Sets Tracking Generator Level to n dB. Range of nis 0.0 to -127.0.

LEVel?
Returns Tracking Generator Level in dB.

4-61



ANLZ:

TRACK:

4-62

OUTput:

TR

Selects T/R Connector as Tracking Generator Output Connector.

DUPlex
Selects DUPLEX OUT Connector as Tracking Generator Output Connector.

OUTput?

Returns current Tracking Generator Output Connector.

RESolution:

HIGH

Selects high for Tracking Generator Resolution.

LOW

Selects low for Tracking Generator Resolution.

MED

Selects medium for Tracking Generator Resolution.

RESolution?
Returns HIGH if Tracking Resolution is high, LOW if Tracking Resolution is low or MED if
Tracking Resolution is medium.

STATe b

Enables Tracking Generator if b is 1, disables Tracking Generator it b is C.

STATe?

Returns 1 if Tracking Generator is active; 0 if inactive.

Example:

ANLZ:

ANLZ:

ANLZ:

ANLZ:

ANLZ:

ANLZ:

ANLZ:

ANLZ:

TRACK

TRACK:
TRACK:
TRACK:
TRACK:
TRACK:

TRACK:

TRACK:

LEV O~

BWID
STAT
LEV?
RES?

BWID?

STAT?

10

RES:HIGH

30
1

s
s
4
s
/I
//
r/
4
v
4
a4
/7
4
a4
/Y

Sets Analyzer Tracking Generator Level
to -10 dBm.

Sets Analyzer Tracking Generator
Resolutiocn to high.

Sets Analyzer Bandwidth to 30 kHz.
Enables the Analvzer Tracking Generator.
Queries the Analyzer Tracking Generator

Level, -10 is returned.

Queries the Analyzer Tracking Generator
Resclution. HIGH is returned.

Queries the Analvzer Bandwidth in kHz.

30 is returned.

Queries the current status of the
Analyzer Tracking Generator. 1 is
returned.



4-10-2 REMOTE SPECTRUM ANALYZER EXAMPLE

The following command sequence measures a 96 MHz signal received at the ANTENNA IN

Connector and returns the amplitude in dB:

SCREEN:ANLZ
ANLZ:3CAN 20
ANLZ:FREQ 36000
ANLZ:LIVE
ANLZ:SCALE 10
ANLZ:SCALE:UNIT:DBM
ANLZ :INPUT: ANTENNA

ANLZ :INPUT:ATTENUATION O
ANLZ:MARKER]1:STATE 1
ANLZ:MARKER]L :POINT 50

ANLZ :MARKERI:AMPLITUDE?

’Y
//
r/
r/
I
£/
/7
/7
i/
/7
[
//
L
rf

Displays the Analyzer Operation Screen.
Sets the Analyzer Scan Width to 20 kHz.
Sets Analyzer RF Fregquency to 96 MHz.

Selects the Live Analyzer Mode.

Selects the 10 Units/Division Factor.
Selects dBm for the Analyzer Scale Units.
Selects the ANTENNA IN Connector for the

Analyzer Input.

Sets Analyzer Input Attenuation to
Enables Marker 1.

Positions Marker 1 at the Analyzer
Frequency.

Queries the amplitude o©of the Trace
Marker 1 position.

0 dB.

RF

at the
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4-11 METER COMMANDS
4-11-1 AF METER COMMANDS
M_AF:
ALARM b
Enables Alarm if b is 1, disables if b is 0. Enabled Alarm sounds when Upper or Lower Limit
is surpassed.
Fil.Ter:
HPASs:

FREQuency f
Sets High-Pass cutoff frequency to fkHz. Range of fis 0.5 to 20.0,

FREQuency?
Returns High-Pass cutoff frequency in kHz.

STATe b
Enables High-Pass Filter if bis 1, disables if bis 0.

STATe?
Returns t if High-Pass Filler is enabled, 0 if disabted.

LPASs:

FREQuency f
Set Low-Pass cutotf frequency to f kHz. Range of fis 0.1 to 30.0.

FREQuency?
Returns Low-Pass cutoff frequency in kHz.
STATe b
Enables Low-Pass Fiiter if b is 1, disables if bis 0.
STATe?
Returns 1 if Low-Pass Filter is enabled, 0 if disabled.
Example:
M AF:FILT:LPAS:FREQ 5 // Sets Low-Pass cutoff frequency to 5 kHz.
M AF:FILT:LPAS:STAT 1 // Enables Low-Pass Filter.
M AF:FILT:LPAS:FREQ? // Queries the Low-Pass cutoff Ffreguency in
// kHz. 5 is returned.
M AF:FILT:LPAS:STAT? // Queries the Low~Pass Filter status.
// 1 is returned.
INPut:fype
Selects the Audio Frequency Meter Input. Select from the following for type:
XAUDIO {(Ext Mod) DEMOD (Demod Audio) FGEN (Func Gen Out)
SINAD {SINAD/BER) POWer {RF Power)
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M_AF:
LL:

LEVel f
Sets Lower Limit to f kHz. Range of fis 0.0000 to 0.2000 for an upper range of 0.2.
Range of fis 0.000 to 2060.000 for upper ranges of 2, 20 and 200.

STATe b

Enables Audio Frequency Meter Lower Limit if b is 1, disables if b is 0. When enabled,
exceeding the Lower Limit sets bit 3 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byie) (see 3-186).
When the Lower Limit and Alarm (M_AF:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm,

PEAK?
Returns Audio Frequency Meter Peak reading in Hz (0.0 to 200000.0;}.
PH b
Enables Peak Hold Feature when bis 1, disables Peak Hold Feature when b is 0.
RANQCe:
AUTO
Sets frequency range to Autorange.
UPPer f
Sets frequency range to fkHz. Select 0.2, 2, 20 or 200.
Exmnpb: M AF:INP:S5INAD // Selects SINAD/BER IN Connector for AF
// Meter Input.
M _AF:RANG:UPP 20 // Sets AF Meter Range to 20 kHz.
M AF:PH 1 // Enables AF Meter Peak Hold.
M AF:LL:LEV 55.5 // 8ets a Lower Limit of 55.5 kHz,
M AF:LL:STAT 1 // Enables Lower Limit.
M _AF:ALARM 1 // Enables Alarm.
BRCL n

Recalis Audio Frequency Meter environment (routings and settings) stored in memory
location n. Range of nis 1 to 8.

RESclution n
Sets Audio Freguency Meter Resolution {Gate Time) to n Hz. Select 0.1 (Gate Time of 10 s)
or 1 (Gate Time of 1 s).

STORe n

Stores current Audio Frequency Meter environment (routings and settings) in memory
location n. Range of nis 1 to 8.
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M_AF:
Ui:

LEVel f

Seis Upper Limit to fkHz.

Hange of fis 0.0000 to 0.2000 for an upper range of 0.2,

Range of fis 0.000 to 200.000 for upper ranges of 2, 20 and 200.

STATe b

Enables Audio Frequency Meter Upper Limit if b is 1, disables if bis 0. When enabled,
exceeding the Upper Limit sets bit 2 of the Instrument Status Register to one (activating

bit 13 of the Questionable Status Register and bit 3 of the Status Byte) {see 3-16).
When the Upper Limit and Alarm {(M_AF:ALARM 1) are enabled, exceeding the Upper
Limit activates an audio alarm,

M_AF?

Returns an Audio Frequency Meter reading in Hz (0.0 to 200000.0). See also
MEASure:AUDIo? query (4-15).

NOTE: Reading is invalid if squelch is not broken for soeme internal routings.

Example: SCREEN:AF I
M AF:RANG:AUTO /7
M _AF:UL:LEV 100 e
M _AF:UL:STAT 1 /Y
M_AF:LL:LEV 25 //
M_AF:LL:STAT 1 //
M AF:INP:XAUDIO /7

/I
M_AF:FILT:LPAS:FREQ 10
M _AF:FILT:LPAS:STAT 1
M_AF:ALARM 1 ’
M_AF:PH 1 ’
M_AF:PEAK? /7
M_AF? /7
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Displays AF Meter Cperation Screen.

Sets AF
Sets AF
Enables
Sets AF
Enables
Selects
Input.

// Sets

Meter Range to Autorange.

Meter Upper Limit to 100 kHz.
Upper Limit.

Meter Lower Limit toe 25 kH=z.
Lower Limit.

EXT MOD IN Connector for AF Meter

Low=Pass Filter cutoff freguency to

// 10 kHz.
// Enables Low~Pass Filter.

Enables
Enables
Queries
Queries

Alarm.

Peak Hold feature.

AF Meter Peak reading.
AF Meter reading.



4-11-2 FREQUENCY ERROR METER COMMANDS
M _RF:

ALARM b
Enables Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when Upper or Lower Limit
is surpassed.

L

LEVel f
Sets Lower Limit to f kHz. Range of fis 0.0000 to 0.1000 for an upper range of 0.1.
Range of fis 0.000 to 100.000 for upper ranges of 1, 10 and 100.

STATe b

Enables Lower Limit if b is 1, disables if b is 0. When enabled, exceeding the Lower
Limit sets bit 5 of the Instrument Status Register to one (activating bit 13 of the
Questionable Status Register and bit 3 of the Status Byte) (see 3-16). When the Lower
Limit and Alarm (M_RF:ALARM 1) are enabled, exceeding the Lower Limit activates an
audic atarm.

PEAK?
Returns Frequency Error Meter Peak reading in Hz (0.0 to 100000.0).
PH b ,
Enables Peak Hold Feature if bis 1, disables Peak Hold Feature if b is 0.
RANGe:
AUTO
Sets Frequency Error Meter range to Autorange.
UPPer f
Sets Frequency Error Meter range to f kHz. Select 0.1, 1, 10 or 100.
Example: M RF:RANG:UPP 10 // Sets Fregquency Error Meter Range to
/7 10 kHz.
M RF:PH 1 // Enables Freguency Brror Meter Peak Hold.
M _RF:LL:LEV 20.5 // Sets a Lower Limit of 20.5 kHz.
M RF:LL:STAT 1 // Enables Lower Limit.
M RF:ALARM 1 // Enables Alarm.
RCL n

Recalls Frequency Error Meter environment (routings and settings} stored in memory
focation n. Range of nis 1 to 9.

RESolution f
Sets Frequency Error Resolution {Gate Time) to f Hz. Select 1 (Gate Time of 1 sec) or
10 (Gate Time of 0.1 sec).

STORe n

Stores current Frequency Error Meter environment (routings and settings) in memory
location n. Range of nis 1 to 8.
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M_RF:
UL:

LEVe! f

Sets Upper Limit to f kHz. Range of fis 0.0000 to 0.1000 for an upper range of 0.1.
Range of fis 0.000 to 100.000 for upper ranges of 1, 10 and 100.

STATe b

Enables Upper Limit if bis 1, disables if bis 0. When enabled, exceeding the Upper
Limit sets bit 4 of the Instrument Status Register to one (activating bit 13 of the
Questionable Status Register and bit 3 of the Status Byte) {(see 3-16). When the Upper
Limit and Alarm (M_RF:ALARM 1) are enabled, exceeding the Upper Limit activates an

audio alarm.

M_RF?

Returns Frequency Error Meter reading in Hz (-100000.0 to +100000.0). Actual signal frequency
can be calculated by converting the Receiver Frequency setting (RECeive:FREQuency? query)
from kHz to Hz and adding the Frequency Error Meter reading. For an actual measured
frequency reading, see MEASure:FREQuency? query (4-15).

NOTE: Reading is invalid if squelch is not broken for some internal routings.

Example: SCREEN:FREQ

M RF:RANG:AUTO
M _RF:UL:LEV 1090

M _RF:UL:STAT 1
M_RF:LL:LEV 25

M_RF:LL:STAT 1
M RF:ALARM 1
M_RF:PH 1
M_RF:PEAK?
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/7
/Y
/7
/7
7/
/i
/7
'
I
//
'
/7

Displays Fregquency Error Meter Operation
Screen.

Sets Frequency Error Meter Range to Autorange.
Sets Frequency Error Meter Upper Limit to
100 kH=z.

Enables Upper Limit.

Sets Frequency Error Meter Lower Limit to
25 kHz.

Enables Lower Limit.

Enables Alarm.

Enables Peak Hold feature.

Queries Frequency Error Meter Peak reading.
Queries Frequency Error Meter reading,



4-11-3 POWER METER COMMANDS
M_PWR:

ALARM b
Enables Power Meter Alarm if b is 1, disables if b is 0. Enabled Power Meter Alarm sounds
when Upper or Lower Limit is surpassed.

EXT:

STATe b
Enables External Loss/Gain Offset if bis 1, disables if b is 0. External Loss/Gain Offset
compensates Power Meter readings for external gains or losses.

STATe?
Returns External Loss/Gain Offset state setting.

OFFSet n

Sets External Loss/Gain Offset value to n dBm. Range of nis -99.9 to 99.9. Positive
values lower Power Meter readings and compensate for external gains. Negative vaiues
raise Power Meter readings and compensate for external losses.

OFFSet?
Returns External Loss/Gain Offset value in dBm.

LL:

LEVel n
Sets Power Meter Lower Limit to n W. Range of nis 0.0000 to 0.5000 for ranges: 0.02,
0.05, 0.1, 0.2 and 0.5. Range of nis 0.00 to 200.00 otherwise.

STATe b

Enables Power Meter Lower Limit if b is 1, disables if bis 0. When enabled, exceeding
the Lower Limit sets bit 7 of the Instrument Status Register to one (activating bit 13 of
the Questionable Status Register and bit 3 of the Status Byte) (see 3-16). When the
Lower Limit and Alarm (M_PWR:ALARM 1) are enabled, exceeding the Lower Limit
activates an audio alarm.

PEAK?
Returns Power Meter Peak reading in mW (0.0 to 200000.0).
PH b
Enables Power Meter Peak Hold Feature if b is 1, disables if b is 0.
RANGe:
AUTO
Sets Power Meter range to Autorange.
UPPer n
Sets Power Meter range to n W. Select from:
0.02 0.05 0.1
0.2 0.5 1
2 5 10
20 50 100
200
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M_PWR:

RCL n
Recalls Power Meter environment {routings and settings) stored in memory location n.
Range of nis 1 to 9.

Example: M_PWR:RANG:UPP 2 // Sets Power Meter Range to 2 W.
M PWR:PH 1 // Enables Power Meter Peak Hold.
M PWR:LL:LEV 0.75 // 8ets a Lower Limit of 0.75 w.
M_PWR:LL:STAT 1 // Enables Lower Limit.
M PWR:ALARM 1 // Enables Alarm.

STORe n

Stores current Power Meter environment (routings and settings) in memory location n.
Range of nis 1 to 9.

TYPE:

CW
Selects Average Power Measurement Type for Power Meter,

PEAK
Selects Peak Power Measurement Type for Power Meter.

RMS
Selects RMS Power Measurement Type for Power Meter,

UL:

LEVei n
Sets Power Meter Upper Limit to n W. Range of nis 0.0000 to 0.5000 for upper ranges:
0.02, 0.05, 0.1, 0.2 and 0.5. Range of nis 0.00 to 200.00 otherwise.

STATe b

Enables Power Meter Upper Limit if b is 1, disables if bis 0. When enabled, exceeding
the Upper Limit sets bit 6 of the Instrument Status Register to one (activating bit 13 of
the Questionable Status Register and bit 3 of the Status Byte) (see 3-16). When the
Upper Limit and Alarm (M_PWR:ALARM 1) are enabled, exceeding the Upper Limit
activates an audio alarm.

M_PWR?
Returns a Power Meter reading in mW (0.0 to 200000.0). See also MEASure:POWer? query
(4-15).

Example: SCREEN:POW // Displays Power Meter Operation Screen.
M PWR:RANG:AUTO // Bets Power Meter Range to Autorange.
M PWR:UL:LEV 3 // Sets Power Meter Upper Limit to 3 W.
M PWR:UL:STAT 1 // Enables Upper Limit.
M PWR:LL:LEV .5 // Bets Power Meter Lower Limit to 0.5 W.
M PWR:LL:STAT 1 // Enables Lower Limit.
M PWR:ALBRM 1 /{ Enables Alarm.
M PWR:PH 1 // Enables Peak Hold feature.
M _BPWR:PEAK? // Queries Power Meter Peak reading.
M PWR? // Queries Power Meter reading.
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4-11-4 DEVIATION METER (Peak) COMMANDS

M _DEV:

ALARM b
Fnabies Deviation Meter Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when
Upper or Lower Limit is surpassed.

AVErage b
Enables Deviation Meler Averaging if bis t, disables if bis 0.

LL:

LEVel f
Sets the Deviation Meter Lower Limit to f kHz. fcan vary from 0.00 to 20.00 for range
values of 2, 5, 10 or 20 kHz. f varies from 0 to 100 otherwise.

STAYe b

Enabies Deviation Meter Lower Limit if b is 1, disables if bis 0. When enabled,
exceeding the Lower Limit sets bit @ of the instrument Status Register to one {activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16).
When the Lower Limit and Alarm (M_DEV:ALARM 1) are enabled, exceeding the Lower
lLimit activates an audio alarm.

MODE:

BOTH
Selects Both Mode for Deviation Meter, reading positive and negative deviation. Use
M_DEV:POS? and M_DEV:NEG? to query meter readings.

NEGative
Selects Negative Mode for Deviation Meter, reading negative deviation. Use
M_DEV:NEG? to query meter readings.

NORMalize
Selects Normalized Mode for Deviation Meier, reading {positive + negative)/2 deviation.
Use M_DEV:P0S8? to query meter readings.

P OSitive
Selecis Positive Mode for Deviation Meter, reading positive deviation. Use
M _DEV:POS? to query meter readings.

NOTE: Deviation Meter Screen must be updated for a Deviation Meter Mode change to
take eftect.

Exampie: M _DEV:LL:LEV 190 // Sets a Lower Limit of 10 kEH=z.
M DEV:LL:S5TAT 1 // Enables Lower Limit.
M DEV:ALARM 1 // Bnables Alarm.
M DEV:MODE:POS // Selects the Positive Mode of the
// Deviation (Peak) Meter.
SCREEN:DEV // Updates the Deviation (Peak) Meter

// Cperation Screen.

NEG?
Returns a negative Deviation Meter reading as an absolute value in kHz (0.00 to 100.00).
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M_DEV:

PEAK:
NEG?
Returns a negative Deviation Meter Peak reading as an absolute value in kHz {0.00 to
100.00).
POS?
Returns a positive Deviation Meter Peak reading as an absolute vaiue in kHz (0.00 to
100.00).
PH b
Enables the Deviation Meter Peak Hold Feature if bis 1, disables if b is 0.
POS?
Returns a positive Deviation Meter reading as an absolute value in kHz (0.00 to 100.00).
RANGe:
AUTO
Sets Deviation Meter range to Autorange.
UPPer 7
Sets Deviation Meter range to f kHz, Settings for fare: 2, 5, 10, 20, 50 or 100.
Example: M_DEV:MODE:BOTH // Selects Both Mode.
SCREEN:DEV // Updates the Deviation (Peak) Meter
// Operation Screen.
M DEV:RANG:UPP 10 // Sets the Range to 10 kHz.
M _DEV:PH 1 // Bnables Peak Hold feature.
RCL n

Recalls Deviation Meter environment (routings and settings) stored in memory location n.
Range of nis t to 9.

STORe n
Stores current Deviation Meter environment (routings and settings) in memory tocation n.
Range of nis 1 to 9.
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M_DEV:

gL:

LEVet f

Sets Deviation Meter Upper Limit to f kHz. fcan vary from 0.00 to 20.00 for range
values of 2, 5, 10 or 20 kHz.

STATe b

f varies from 0 to 100 otherwise.

Enables Deviation Meter Upper Limit if bis 1, disables if bis 0. When enabled,
exceeding the Upper Limit sets bit 8 of the Instrument Status Register to one {activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte} (see 3-16).
When the Upper Limit and Alarm (M_DEV:ALARM 1) are enabled, exceeding the Upper

Limit activates an audio alarm.

Example: SCREEN:DEV

M DEV:
:GL:LEV 30

M DEV
M_DEV

M—_
MW

M

SCREEN:DEV

RANG:AUTO

UL STAT 1
M DEV:
DEV:
DEV;
M DEV:
M DEV:
DEV:

LL:LEV 5
LL:37TAT 1
ALARM 1
PH 1

AVE 1
MODE:NEG

M DEV:NEG?

/7
/7

Displays Deviation (Peak)} Meter
Operation Screen.

Sets Range to Autorange.

Sets Upper Limit to 30 kHz.

Enables Upper Limit.

Sets Lower Limit o 5 kHz.

Enables Lower Limit.

Enables Alarm.

Enables Peak Hold feature.

Enables Deviation (Peak) Meter averaging.
Selects the Negative Mode.

Updates the Deviation (Peak) Meter
Operaticn Screen.

Queries Negative Deviation (Peak) Meter
reading.
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4-11-5 MODULATION METER COMMANDS

The Modulation Meter measures AM.
M_MOD:

ALARM b
Enables Modulation Meter Alarm if b is 1, disables if b is 0. Enabled Alarm sounds when
Upper or Lower Limit is surpassed.

LL:

LEVel n
Sets Modulation Meter Lower Limit to n%. Range of nis 0.0 to 100.0.

STATe b

Enables Modulation Meter Lower Limit if b is 1, disables if b is 0. When enabled,
exceeding the Lower Limit sets bit 11 of the Instrument Status Register to one factivating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16).

When the Lower Limit and Alarm (M_MOD:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

PEAK?
Returns Modulation Meter Peak reading as a percentage (0.0 to 100.0).
PH b
Enables Modulation Meter Peak Hold Feature if b is 1, disables if b is 0.
RANGe:
AUTO
Sets Modulation Meter range to Autorange.
UPPer n
Sets Modulation Meter range to n%. Select 40 or 100.
Example: M_MOD:RANG:UPP 100 // Sets AM Modulation Meter Range to 100%.
M MOD:PH 1 // Bnables AM Modulation Meter Peak Hold.
M MOD:LL:LEV 20.5 // Sets a Lower Limit of 20.5%.
M MOD:LL:STAT 1 /{ Enables Lower Limit.
M _MOD:ALARM 1 // Enables Alarm.
RCL n

Recalls Modulation Meter environment (routings and settings) stored in memory location n.
Range of nis 1 to 9.

STORe n

Stores current Modulation Meter environment (routings and settings) in memory location n.
Range of nis 1 to 9.
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M_MOD:

UL:

LEVel n
Sets Modulation Meter Upper Limit to n%. Range of nis 0.0 to 100.0.

STATe b
Enables Modulation Meter Upper Limit if b is 1, disables if bis 0. When enabled,
exceeding the Upper Limit sets bit 10 of the Instrument Status Register to one {activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-186).
When the Upper Limit and Alarm (M_MOD:ALARM 1) are enabled, exceeding the Upper
Limit activates an audio alarm.

M_MOD?

Returns a Modulation Meter reading as a percentage (0.0 to 100.0).

Example:

SCREEN:MOD /7
M _MOD :RANG: AUTO //
M MOD:UL:LEV 30 s
M MOD:UL:STAT 1 ’H
M MOD:LL:LEV 5 e
M _MOD:LL:STAT 1 //
M_MOD:ALARM 1 ’/
M MOD:PH 1 s
M_MOD:PEAK? ’H
M_MOD? e

Displays Mocdulation Meter Operation Screen,

Sets Modulation Meter Range to Autorange.
Sets Modulation Metexr Upper Limit to 30%.
Enables Upper Limit.

Sets AM Modulation Meter Lower Limit to 5%.

Enables Lower Limit.

Enrnables Alarm.

Enables Peak Hold fezture.

Queries Modulation Meter Peak reading,
Queries Modulation Meter reading.
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4-11-6 DISTORTICON METER COMMANDS
M_DIST:

ALARM b
Enables Distortion Meter Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when
Upper or Lower Limit is surpassed.

AVErage b
Enables Average Feature if bis 1, disabies if b is O.

FiLTer f
Sets Notch Filter frequency to f Hz. Range of fis 600 to 1400.

INPut:type
Sets Distortion Meter Input o type. Select DEMOD (Demod Audio}, SINAD (SINAD/BER),
XAUDIo {(Ext Mod) or FGEN (Func Gen}.

Li:

LEVel!l n
Sets Lower Limit to n%. Range of nis 0.0 to 20.0.

STATe b

Enables Distortion Meter Lower Limit if bis 1, disables if & is 0. When enabled,
exceeding the Lower Limit sets bit 13 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Staius Byte) {see 3-16).

When the Lower Limit and Alarm (M_DIST:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

Example: M _DIST:INP:XAUD // Selects EXT MOD IN Connector forx
// Distortion Meter Input.
M DIST:FILT 770 // Sets Notch FPilter frequency to 770 Hz,
M DIST:PH 1 // Enables Distortion Meter Peak Hold.
M DIST:LL:LEV 5.3 // Sets a Lower Limit of 5.3 kHz.
M DIST:LL:STAT 1 // Enables Lower Limit.
M DIST:ALARM 1 // Enables Alarm.
PEAK?

Returns a Distortion Meter Peak reading as a percentage (0.0 to 20.0).

PH b
Enables Distortion Meter Peak Hold Feature if bis 1, disables if bis 0. Peak Hold takes
effect only after SCREEN:DISTortion command.

RCL n

Recalls Distoriion Meter environment {routings and setlings) stored at memory location .
Range of nis 1 to 9.
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M_DIST:
SELECT:

CWEight
Selects the C-Weight Filter.

LPASs f
Selects a Low-Pass Filter with cutoff frequency of f Hz. Range of fis 100 to 30000.

Example: M BIST:SELECT:LPAS 15000 // Selects a Low-Pass Filter with a
// 15 kHz cutoff fregquency.

STORe n
Stores current Distortion Meter environment (routings and settings) in memory location n.
Range of nis 1 {o 9.

UL:

LEVei n
Sets Upper Limit to nm%. Range of nis 0.0 to 20.0.

8TATe b

Enables Distortion Meter Upper Limit if b is 1, disables if bis 0. When enabled,
exceeding the Upper Limit sets bit 12 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16).

When the Upper Limit and Alarm (M_DIST:ALARM 1) are enabled, exceeding the Upper
Limit activates an audio alarm.

M_DIST?
Returns a Distortion Meter reading as a percentage (0.0 to 20.0).
Example: SCREEN:DIST // Displays Distortion Meter COperation Screen,
M DIST:INP:DEMOD // Belects Demodulated Audic as the Distorticn
// Meter Input.
M DIST:FILT 1000 // BSets Notch Filter freguency to 1 kHz.
M DIST:UL:LEV 15 // BSets Distortion Meter Upper Limit to 15%.
M DIST:UL:STAT 1 // Enables Upper Limit.
M DIST:LL:LEV 4 // Sets Distortion Meter Lower Limit to 4%.
M DIST:LL:STAT 1 // Enables Lower Limit.
M DIST:ALARM 1 // Enables Alarm.
M _DIST:SELECT:LPAS 20000 // Selects a Low-Pass Filter with a 20 kHz
// cutoff frequency.
M DIST:AVE 1 // EBEnables Averaging.
M DIST:PHE 1 // Enables Peak Hold feature.
M DIST:PEAK? // Queries Distortion Meter Peak reading.
M DIST? // Queries Distortion Meter reading.
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4-11-7 SINAD METER COMMANDS
M_SINAD:

ALARM b

Enables SINAD Meter Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when Upper
or Lower Limit is surpassed.

AVErage b
Enables Average Feature if bis 1, disables if bis 0.

FlLTer f
Sets Notich frequency to fHz. Range of fis 600 to 1400.

INPut: type
Selects type as the SINAD Meter Input. Select DEMOD (Demod Audio), SINAD
{SINAD/BER), XAUDio (Ext Mod) or FGEN {Func Gen).

LL:

EEVel n
Sets SINAD Meter Lower Limit to n dB. Range of nis 3.0 to 40.0.

STATe b

Enables SINAD Meter Lower Limit if b is 1, disables if b is 0. When enabled, exceeding
Lower Limit sets bit 1 of the Instrument Summary Status Register io one (activating bit 1
of the Instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of
the Status Byte) (see 3-16). When the Lower Limit and Alarm (M_SINAD:ALARM 1) are
enabled, exceeding the Lower Limit activates an audio alarm.

Example: M SIRAD:INP :XAUD // Selects EXT MOD IN Connector for
// Distortion Meter Input.
M-SINAD:FILT 850 // Sets Notch Filter frequency to 850 Hz.
M SINAD:PH 1 // Enables Distortion Meter Peak Hold.
M SINAD:LL:LEV 4 // 8ets a Lower Limit of 4 dB.
M SINAD:LL:STAT 1 // Enables Lower Limit.
PEAK?Y

Returns a SINAD Meter Peak reading in dB (3.0 1o 40.0).

PH b
Enables SINAD Meter Peak Hold Feature if b is 1, disables if b is (.

RCL n
Recalis SINAD Meter environment {routings and settings) stored in memory location n.
Range of nis 1 to §.

RESolution n
Sets SINAD Meter readout resolution to n 4B. nis 0.1 or 0.5.

RESolution?
Returns current resolution setting in dB (0.1 or 0.5).
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M_SINAD:
SELECT:

CWEight
Setects C-Weight Filter.

LPASs f

Selects Low-Pass Filter with cutoff frequency of f Hz. Range of fis 100 to 30000.

STORe n

Stores current SINAD Meter environment {routings and settings) in memory location n.

Range of nis 1 to 8.
Ui

LEVel n

Sets SINAD Meter Upper Limit tc n dB. Range of nis 3.0 to 40.0.

STATe b

Enables SINAD Meter Upper Limit if bis 1, disables if bis 0. When enabled, exceeding
Upper Limit sets bit 0 of the Instrument Summary Status Register to one (activating bit 1
of the Instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of
the Status Byte) (see 3-16}. When the Upper Limit and Alarm (M_SINAD:ALARM 1} are
enabled, exceeding the Upper Limit activates an audio alarm.

M_SINAD?

Returns a SINAD Meter reading in dB (3.0 to 40.0).

Example: SCREEN:SINAD
M SINAD:INP:DEMOD

M _SINAD:FILT 1100
M _SINAD:UL:LEV 15
M SINAD:UL:STAT 1
M SINAD:LL:LEV 4
M SINAD:LL:STAT 1

/r
’/
’r
/d
/7
/i
4
/7

Displays SINAD Meter Operation Screen.
Selects Demodulated Audio as the

SINAD Meter.

Sets Notch Filter fregquency to 1100 Hz.
Sets SINAD Meter Upper Limit to 15 dB.
Enables Upper Limit.

Sets SINAD Meter Lower Limit to 4 dB.
Enables Lower Limif.

M SINAD:SELECT:LPAS 15000 // Selects a Low-Pass Filter with a 15 KHz

M_SINAD:AVE 1
M _SINAD:PH 1
M_SINAD:PEAK?
M_SINAD?

r/
/7
4
r/

// cutcff freguency.
Enables Averaging.
Enables Peak Hold feature.
Queries SINAD Meter Peak reading,
Queries SINAD Meter reading.

4-79



4-11-8 SIGNAL STRENGTH METER COMMANDS
M_SIG:

PEAK?
Returns a Signal Strength Meter Peak reading {0 to 100},

PH b
Enables Peak Hold Feature if b is 1, disables if bis 0.

RCL n
Recals Signal Strength Meter environment (routings and settings) stored in memeory location
n. Range of nis 1 to 9.

STORe n
Stores current Signal Strength Meter environment (routings and settings) in memory location
n. Range of nis 1 to 9.

M SIG?

Returns a Signal Strengih Meter reading {0 to 100},

Example: M-SIG:PH 1 // Enables Peak Hold feature.
M_SIG:PEAK? // Queries Signal Strength Meter Peak reading.
M SIG? // Queries Signal Strength Meter reading,.

4-11-9 BIT ERROR RATE (BER) METER COMMANDS
M_BER:
PATtern:

FIXED
Selects Fixed pattern for the BER Meter test data.

RANDom
Selects Random pattern for BER Meter test data.

USER nn

Selects a USER patiern (could be a variable or expression) for the BER Meter test data
using the specified 8 bit pattern nn. Patterns entered that are not base 10 are preceded
with # character and letter signifying the number base: H (Hexadecimal), B (Binary) or Q
{Octal). Pattern is displayed on the CRT in Hexadecimal.

Example: M BER:PAT:USER #0216 // Selects a User Pattern of 8E hexadecimal
// (216 Octal) for the BER Meter test data.

X=#HCO // Bssigns variable to a usable pattern.
M BER:PAT:USER X+3 // Selects a User Pattern of C3 hexadecimal.

POLarity:

NEGative
Selects Negative Polarity for the BER Meter.

POSitive
Selects Positive Polarity for the BER Meter.
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M_BER:

RATE n

Sets BER Metier rate to n. Select from:
75 150 ' 300
500 1200 2400
4800 16000

RATE?

Returns the BER Meter Rate setting.

RCL n
Recalls the BER Meter environment (routings and settings) stored in memory location n.
Range of nis 1 to 9.

SIZE n
Seis BER Meter block size in bits to n. Range of nis 100 to 1060000.
Example: M BER:POL:NEG // Selects Negative Polarity for the BER Meter.
M _BER:RATE 1200 // Sets the data rate to 1200 bps.
M BER:SIZE 1000 // Sets the data pattern size to 1000 bits.
SIZE?

Returns the BER Meter block size setting.

STCRe n
Stores current BER Meter environment (routings and settings) in memory location n. Range
of nis 1 to 8.

TYPE: xxx
Selects xxx for the Bit Error Rate Type. Select GENerator, RECeiver, DUPlex or BASEband.
M_BER?
Returns the number of errors for the last pass.
Example: M _BER:TYPE:DUP // Selects Duplex for BER Meter Type.
M_BER:RATE 2400 // Sets BER Mebter data rate to 2400 bps.
M BER:SIZE 10000 // Sets BER Meter Pattern Size to 10,000 bits.
M _BER:POL:POS // Sets BER Meter Folaxity to Positive.
M _BER:PAT:RAND // Selects the Random Pattern Type for the BER
// Meter test.
M_BER? // Queries a bit error rate reading.
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4-11-10 DIGITAL MULTIMETER COMMANDS
M_DMM:

ALARM b
Enables Multimeter Alarm if bis 1, disables if bis 0. Enabled Alarm scunds when Upper or
Lower Limit is surpassed.

FUNCtion:
CURRent:

AC
Selecis the AC Ammeter for the Multimeter Function.

BC
Selects the DC Ammeter for the Multimeter Function.

RESistance
Selects the Ohmmeter for the Muliimeter Function.

VOLTage:

AC
Selecis the AC Voltmeter for the Multimeter Function.

ne
Selects the DC Volimeter for the Multimeter Function.

FUNCtion?
Returns active Multimeter Function {CURR:AC, CURR:DC, RES, VOLT:AC or VOLT:DC).

INPut:iMPedance n
Sets input impedance to n ohms. Select 150, 600 or 1e6. Command ignored if not in AC
Voltmeter Function.

Example: M DMM:FUNC:CURR:DC // Selects DC Ammeter for the Multimeter
// Function.
M DMM:IFUNC? // Queries Multimeter Function. DCC is
// returned.
M DMM:FUNC:VOLT:AC // Selects AC Voltmeter for the Multimeter
// Function.
M DMM:INP:IMP 1E6 // Sets Input Impedance at 1 M.
LL:
LEVel n

Sets the Multimeters Lower Limit to n. Tabie 4-1 lists units and ranges for n.

8TATe b

Enables the Muitimeters Lower Limit if bis 1, disables if bis 0. When enabled,
exceeding Lower Limit sets bit 3 of the Instrument Summary Status Register to one
(activating bit 1 of the Instrument Status Register, bit 13 of the Questionable Status
Register and bit 3 of the Status Byte)} (see 3-16). When the Lower Limit and Alarm
(M_DMNM:ALARM 1) are enabled, exceeding the Lower Limit activates an audio alarm.

4-82



M_DMM:

Function ACC, DCC ACVY, DCV Ohmmeter
Range | 20and200mA | 2Aand20 A 200mV  |2,20,200, 2000V 200 @ | 2kQt20 MO
n Units A vV kQ
Range of n | 0.00000 t0 0.19990 | 0.000 to 19.990 o.ooootoo.igggl 0.00 to 1000.00 0.0000100.1990 | 0.000 to 13990
Table 4-1 DMM Upper and Lower Limit Ranges and Units
PH b
Enables Multimeter Peak Hold feature if bis 1, disables if b is 0.
RANGe:
AUTO
Sets the Multimeter range to Autorange.
UPPer n
For AC or DC Voltmeter, seis range to n volts. Settings for nare: 0.2, 2, 20, 200 or
2000.

For AC or DC Ammeter, sets range to n amps. Settings for n are: 0.02, 0.2, 2 or 20.
For Ohmmeter, sets range to n kQ. Settings for nare: 0.2, 2, 20, 200, 2000 or 20600,

NOTE: M_DMM:RANGe:AUTO and M_DMM:RANGe:UPPer commands must be followed
by a SCREEN:DMM command.

s
s
s
/7
/7
/7

Selects AC Ammeter for the Multimeter
Function.

Sets Ammeter range to 2 A,

Selects AC Voltmeter for the Multimeter
Function.

Sets Ohmmeter range to 200 .

Example: M _DMM:FUNC:CURR:AC

M DMM:UPP 2
M DMM:IFUNC:VOLT:AC

M _DMM:RANG:UPE .2

RCL n
Recalls Digital Multimeter environment (routings and settings) stored in memory location n.
Range of nis 1 fo 8.

STCRe n
Stores current Digital Multimeter environment {routings and settings) in memory location n.
Range of nis 1 to 9.

Ui:

LEVel n
Sets Multimeters Upper Limit to n. Table 4-1 lists units and ranges for n.

STATe b

Enables Multimeters Upper Limit if b is 1, disables if bis 0. When enabled, exceeding
Upper Limit sets bit 2 of the Instrument Summary Status Register to one (activating bit 1
of the Instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of
the Status Byte) (see 3-16). When the Upper Limit and Afarm {M_DMM:ALARM 1) are
enabled, exceeding the Upper Limit activates an audio alarm.
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M_DMM?
Returns a Multimeter reading in the current Function units according to Table 4-1. See also
MEASure: commands (4-15).

Example: M DMM:FUNC:CURR:DC // Selects DC Ammeter for the Multimeter
// Function.
M DMM:RANG:LEV 0.2 // Bets Ammeter range to 200 ma.

M DMM:PH 1 // Enables Peak Hold feature.
M DMM:ALARM 1 // Enables Alarm.

M DMM:UL:LEV 150 // Sets Upper Limit to 150 ma.
M DMM:UL:STAT 1 // Enables Upper Limit.

M DMM:LL:LEV 30 // Bets Lower Limit to 30 ma.
M DMM:LL:STAT 1 // Enables Lower Limit.

4-11-11 PHASE METER COMMANDS
M_PM:

ALARM b

Enables Phase Meter Alarm if b is 1, disablies if bis 6. Enabled Alarm sounds when a limit
is surpassed.

LL:

LEVel n
Sets the Phase Meter Lower Limit to n radians. Range of nis 0.00 to 10.00.

STATe b

Enables the Phase Meter Lower Limit if b is 1, disables if bis 0. When enabled,
exceeding Lower Limit sets bit 5 of the Instrument Summary Status Register to one
(activating bit 1 of the Instrument Status Register, bit 13 of the Questionable Status
Hegister and bit 3 of the Status Byte) (see 3-16). When the Lower Limit and Alarm
(M_PMIALARM 1) are enabled, exceeding the Lower Limit activates an audio alarm.

PH b
Enables the Phase Meter Peak Hold Feature if b is 1, disables if bis 0.
RANGe:
AUTO
Sets Phase Meter range to Autorange.
UPPer n
Sets Phase Meter range to n radians. Select 1, 5 or 10.
Example: M _pPM:RANG:UPP 5 // Sets Fhase Meter Range to 5 radians.
M PM:PH 1 // Enables Phase Meter Peak Hold.
M PM:LL:LEV 1.63 // Sets a Lower Limit of 1,65 radians.
M PM:LL:STAT 1 // Enables Lower Limit.
M PM:ALARM 1 // Enables Alarm.
RCL n

Recalils Phase Meter environment {routings and settings) stored in memory location n.
Range of nis 1 to 9.
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M _PM:

STORe n

Stores current Phase Meter environment {routings and settings) in memory location n.

Range of nis 1 to 9.
UL

LEVel n

Sets Phase Meter Upper Limit to n radians. Range of nis 0.00 to 10.00.

STATe b

Enables Phase Meter Upper Limit if bis 1, disables if b is 0. When enabled, exceeding
Upper Limit sets bit 4 of the Instrument Summary Status Register to one (activating bit 1
of ihe Instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of
the Status Byte) (see 3-18). When the Upper Limit and Alarm (M_PM:ALARM 1) are
enabled, exceeding the Upper Limit activates an audio alarm.

M_PM?

Reiurns a Phase Meter reading in radians (0.00 to 10.00).

Examplie: SCREEN:PM
M PM:RANG:AUTQ
M PM:UL:LEV 7
M PM:UL:STAT 1
M _PM:LL:LEV .5
M _PM:LL:STAT 1
M PM:ALARM 1
M PM:PH 1
M _PM:PEAK?
M PM?

!/
1/
/7
/7
s
//
l/
//
/7
/7

Displays Phase Meter Operatiocon Screen.
Sets Phase Meter Range to Autorange.
Sets Phase Meter Upper Limit to 7 radians.

Enables

Upper Limit.

Sets Phase Meter Lower Limit to 0.5 radians.

finables
Enables
Enables
Queries
Queries

Lower Limit,

Alarm.

Peak Hold feature.

Phase Meter Feak zreading.
Phase Meter reading.
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4-11-12 DEVIATION METER (RMS) COMMANDS
M_DRMS:

ALARM b

Enables Deviation Meter (RMS) Alarm if b is 1, disables if bis 0. Enabled Alarm sounds
when a limit is surpassed.

AVErage b
Enables Deviation Meter {RMS)} Averaging if bis 1, disables if b is 0.

L.L:

LEVel f
Sets Deviation (RMS) Lower Limit to f kHz. Range of fis 0.00 to 10.00.

STATe b

Enables Deviation (RMS) Meter Lower Limit if £ is 1, disables if bis 0. When the Lower

Limit and Alarm (M_DRMS:ALARM 1) are enabled, exceeding the Lower Limit activates
an audio alarm.

PH D
Enables Deviation Meter (RMS8) Peak Hold feature if bis 1, disables if bis 0.
RANGe:
AUTO
Sets Deviation Meter (RMS) range to Autorange.
UPPer f
Sets Deviation Meter {(RMS) range to fkMz. Select 2, 5 or 10.
Example: M DRMS:RANG:UPP 10 // Sets Deviaticn Meter (RMS) Range to
// 10 kHz.
M DRMS:PH 1 // Enables Deviation Meter (RMS) Peak Hold.
M DERMS:LL:LEV 1.5 // Sets a Lower Limit of 1.5 kHz.
M DRMS:LL:STAT 1 // Enables Lower Limit.
M DRMS:ALARM 1 // Enables Alarm,
RCL n

Recalls Deviation Meter (RMS) environment {routings and settings) stored in memory
focation n. Range of nis 1 to 9.

STORe n

Stores current Deviation Meter (RMS) environment (routings and settings) in memory
location n. Range of nis 1 to 9.
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M_DRMS:
UL.:

LEVel f

Seis Deviation (RMS) Upper Limit to f kHz.

STATe b

Range of fis 0.00 to 10.00.

Enables Deviation Meter (RMS) Upper Limitif b is 1, disables if bis 0. When the Upper
Limit and Alarm (M_DRMS:ALARM 1) are enabled, exceeding the Upper Limit activates

an audioc alar

M_DRMS?

m.

Returns a Deviation Meter {RMS) reading in kHz (0.00 to 10.00).

Example: SCREEN;:

M DRMS:
M _DRMS:

M DRMS:
M DRMS:

M _DRMS:
M _DRMS:
M _DRMS:
M _DRMS:
M _DRMS?

DRMS

RANG:AUTO
UL:LEV 8.4

UL:8TAaT 1
LL:LEV 2

LL:STAT 1
ALARM 1
PH 1

AVE 1

/il
’r/
/7
’/
7/
/!
4
/7
/7
’/
1/
s
f/

Displays Deviation Meter (RMS) Operation

Screen.

Sets Deviation Meter {RMS) Range to Autorange.
Sets Deviation Meter (RMS) Upper Limit
to 8.4 kHz.

Enables

Upper Limit.

Sets Deviation Meter (RMS) Lower Limit
to 2 kHz.

Enables
Enables
Enables
Enables
Queries

Lower Limit.

Alarm,

Feak Hold feature.

Averaging.

Deviation Metexr (RMS) reading.
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4-11-13 PHASE METER (RMS) COMMANDS
M_PMBMS:

ALARM b
Enables Phase Meter (RMS) Alarm if bis 1, disables Alarm if b is 0. Enabled Alarm sounds
when a limit is surpassed.

iLL:

LEVel n
Sets Phase Meter (RMS3) Lower Limit to n radians. Range of nis 0.00 to 10.00.

STATe b

Enables Phase Meter (RMS) Lower Limit if b is 1, disables Lower Limit if bis 0. When
the Lower Limit and Alarm (M_PMRMS:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

PH b
Enables Phase Meter (RMS) Peak Hold feature if b is 1, disables Peak Hold feature if b is 0.

RANGe:

AUTO
Sets Phase Meter (RMS) range to Autorange.

UPPer n
Sets Phase Meter (RMS) range to n radians. Seilect 1, 5 or 10.

RCL o
Recalls Phase Meter (RMS) environment (routings and settings) stored in memory location
n. Range ol nis 1 to 8.

STORe n

Stores current Phase Meter (RMS) environment (routings and settings) in memory location
n. Range of nis 1 to 9.

Example: M_PMRMS:RANG:AUTO // Sets Phase Meter (RMS) range to Autorange.
M _PMRMS:PH 1 // Enables Phase Meter (RMS) Peak Hold.
M PMRMS:STCR 3 // Stores state of Phase Meter (RMS) to

// Phase Meter (RMS) memcry location 3.
UL:

LEVel n
Sets Phase Meter (RMS) Upper Limit to n radians. Range of nis 0.00 to 10.00.

STATe b

Enables Phase Meter (RMS8) Upper Limit if b is 1, disables Upper Limit if bis 0. When
the Upper Limit and Alarm (M_PMRMS:ALARM 1) are enabled, exceeding the Upper
Limit activates an audio alarm.

M_PMRMS?
Returns a Phase Meter (RMS) reading in radians {0.00 to 10.00).
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Example: SCREEN:PMRMS /7
M_PMRMS:UPP 5 //
M PMRMS:UL:LEV 4.6 //

r
/Y
//

M _PMRMS:UL:STAT 1
M_PMRMS?

4-11-14 AF LEVEL METER
M_VRMS?

Displays Phase Meter (RM3) Operation Screen.
Sets Phase Meter (RMS) Range to 5 radians,.
Sets Phase Meter (RMS) Upper Limit %o

4.6 radians.
Enables Phase Meter
Queries Phase Meterx

(RM3)
(RM3)

Upper Limit.
reading.

Returns a Voltage RMS reading of the received AF Level {0.00 to 10.00).
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4-12 CELLULAR AMPS

4-12-1 CELLULAR AMPS COMMANDS

The AMPS Cell Site Monitor and Mobile Simulator is option 10 of the FM/AM-16008 and
FM/AM-1600CSA. The following commands remaotely conitrol this option. Except for
CELL:CHAN and CELL:CHAN?, these commands have no effect if the AMPS Ceall Site Monitor
is not installed.

CELL: commands remotely operate the Cell Site Monitor and require a Celt Site Monitor screen
to be displayed on the CRT. CELL:GEN commands remotely operate the Mobile Simutlator and
require a Mobile Simulator screen to be displayed on the CRT.

NOTE: A Cellular query command (command with ?) returns the value once, returning -1 for
further queries until additional data occurs.

CELL:

ACTion?
Returns the Global Action value or -1 if not avaiiable.

BisS?
Returns latest Busy-ldle Status bit value or -1 if not available.

B_i?
Returns the Busy-ldle bit value, 0 for busy, 1 for idie. -1 is returned if Busy-Idie bit is not
available.

BOTH
Selects stream A and B words for decoding.

C127
Returns latest C12 bit value or -1 if not available.

€137
Returns latest C13 bit value or -1 if not available.

CAPTure:
MIN "xxx/xxx-xxxx"
Selects MIN to capture. Range of xis 0to 9, AtoDoratod. Anx, X, #or* can be

used as a wildcard character. MIN string must be entered as shown. Does not select
Capture Mode.

MIN?
Returns current MIN used for capture (string).

MODE:xxx
Selects xxx as Capture Mode. Select MIN, ORDer, BOTH or OFF for xxx.

MODE?
Returns the current Capiure Mode.
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CELL:
CAPTure:
ORDer:xxx

Selects xxx as Order to capture. Does not select Capiure Mode. Select one of the
fotlowing for xxx:

PAGE ALERT RElLease
REORDer SALERT AUDIT
SNDAddr INTERCEPT MAINTenance
POWer DRETRY AUTREG
AINTERCEPT AREORDer AALERT
VCDES

ORDer?
Returns current Order used for capture (string).

CHANnel n
Selects Cellular Channel n for testing. Range of nis 0 to 1023.

CHANRel?
Reiurns the current Cellular Channel,

CHANPOS1?
Returns Channel Position 1 (seven bit value) or -1 if not applicable.

CHANPOS27
Returns Channel Position 2 {seven bit value} or -1 if not applicable.

CHANPOS3?
Returns Channel Position 3 {seven bit vaiue) or -1 if not applicable.

CHANPOGS4?
Returns Channel Position 4 {seven bit value) or -1 if not applicable.

CHANPOSS?
Returns Channel Position 5 {seven bit value} or -1 if not applicable.

CHANPOSE?
Returns Channel Position 6 (seven bit value) or -1 if not applicable.

CMAC?
Returns Conirol Mobile Attenuation Code {three bit value) or -1 if not available.

CMAX_ 17
Returns Number of Access Channels minus one (seven bit value) or -1 if not available.

CPA?
Returns the Combined Paging/Access bit or -1 if not available.

DCC?
Returns Digital Color Code {two bit value) or -1 if not available.

DiGITs?
Returns the Cail Address {16 character string) or -1 if not available.
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CELL:

DSCC?
Returns the Digital SAT Color Code {2 bit value) or -1 if not available.
DTX?
Returns the Discontinuous Transmission bit value or -1 if not available.
E?
Returns the Extended Address bit value or -1 if not available.
EF?
Returns the Expanded Protocol Forward Contro! Channel Indicator (one bit value) or -1 if not
avaitable.
END?
Returns the End Indication bit value or -1 if not available.
EP?
Returns the Extended Protocol Capable value {one bit value) or -1 if not available.
ESN?
Returns the Electronic Serial Number (32 bit value) or -1 if not available.
FORMat:
AMPS
Sets Channel Format to AMPS.
NT400
Sets Channel Format to NT400.
FORMat?
Returns the Channel Format setting.
LOCALCTHL1?
Returns the first position Local Control field {16 bit value) or -1 if not available.
LOCALCTRL2?
Returns the second position Local Control field {16 bit value) or -1 if not availabie.
MAXBusy:
OTHer?

Returns maximum number of busy occurrences for other than page responses (four bit
value) or -1 if not available.

PGR?

Returns maximum number of busy occurrences for page responses (four bit value) or -1
if not available.
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CELL:
MAXSzir:

OTHer?
Returns maximum number of seizure tries for other than page responses (four bit value) or
-1 if not available.

PGR?
Returns maximum number of seizure tries for page responses {four bit value) or -1 if not
available.

MIN?
Returns the current MIN value in AAA/DDD-DDDD or BBB-BBBB format as a string or -1 if
not avaiiable.

MSL?
Returns the Message Length (eight bit value) or -1 if not available.

MST?
Returns the Message Type {five bit value) or -1 if not available.

N_17?
Returns the Number of Paging Channels, minus one, to be scanned by the Mobile Equipment
{five bit value) or -1 if not available.

NAWC?
Returns the Number of Additional Words Coming (three bit value) or -1 if not available.

NEWACC?
Returns the New Access Channel Starting point (11 bit value) or -1 if not available.

aLc?
Returns the Overload Control Class (15 bit value) or -1 if not available.

ORDer?

Returns the current Order as a string (PAGE, ALERT, RELEASE, REORDER, SALERT,
AUDIT, SNDADDR, INTERCEPT, MAINTENANCE, POWER, DRETRY, AUTREG,
AINTERCEPT, AREORDER, AALERT, VCDES) or -1 if not available.

PDSCC?
Returns the Present Digital SAT Color Code (two bit value) or -1 if not available.

PsSCC?
Returns the Present SAT Color Code (two bit value) or -1 if not available.

RCF?
Returns the Read Control-Filler bit value or -1 if not available.

REGH?
Returns the Registration for Home Mobile Stations value {(one bit value) or -1 if not available.

REGID?
Returns the Registration Identification value (20 bit value) or -1 if not available.

4-93



CELL:

REGINCR?
Returns the Registration Increment (12 bit value) or -1 if net available.

REGR?
Returns the Registration for Roaming Mobile Stations {one bit value) or -1 if not available.

57
Reiurns the Serial Number bit value or -1 if not availabie.

SCC?
Returns the Supervisory Audio Tone Color Code (two bit value) or -1 if not avaitable,

SiD?
Returns the System ldentification Number (14 bit value)} or -1 if not available.

VOHAN?
Returns the Voice Channel {1 to 1023) from Channel field or -1 if not available.

VMAC?
Returns the Voice Mobile Attenuation Code (three bit value) or -1 if not available.

WFOM?
Returns the Wait for Overhead Message bit or -1 if not available.

WORD?
Returns the current decoding word selection {A or B}.

WORDA
Selects the stream A words for decoding.

WORDB
Selects the stream B words for decoding.

CELL:GEN commands operate the AMPS Mobite Simulator {part of option 10}.
CELL:GEN:RECC commands operate the Reverse Control Channel Screen and CELL:GEN:RVC
commands operate the Reverse Voice Channel Screen.

CELL:
GEN:

CHANnRel n
Setects an AMPS Reverse Channel to send messages to Cell Site. Range of nis 1 to
1023.
CHANnRel?
Returns current selected channei.
DCC x

Selects Digital Color Code sent to Cell Site. Range of x is from 0 to 3.

BCC?
Returns current DCC setting.
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CELL:

GEN:
DIGITs "x"
Selects simulated Called Address sent to Cell Site. Range of xis 0 to
9999999999959999.
DIGITs?
Returns current Called Address setting.
ESN:
DECimatl x

Selects simulated Electronic Serial Number sent to Cell Site using decimal format.
Range of xis 0 to 23116113919. ESN is displayed on screen in current format.

DECimal?
Returns current ESN setting in decimal format.

FORMat:

DECimat
Selects ESN decimal format.

HEX
Selects ESN hexadecimal format.

CCTal
Selects ESN octal format.

FORMat?
Returns current ESN format (DEC, HEX or OCT).

HEXadecimal x
Selects simulated ESN sent to Cell Site using hexadecimal format. Range of x is 0 to
FFFFFFFF. ESN is dispiayed on screen in current format.

HEXadecimal?
Returns current ESN setting in hexadecimal format.

OCTal x
Selects simulated ESN sent to Cell Site using octal format. Range of xis 0 to
37777777777. ESN is displayed on screen in current format.

OCTal?
Returns current ESN setting in cctal format.

MIN "ooox/ xxx-xxxx" :
Selects simulated MIN sent to Cell Site. Range of xis 0 to 9.

MIN?
Returns current MIN setting (string).
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CELL:

GEN:
MODL f
Sets Cellular Deviation Level to fkHz. Range of fis 0.0 to 25.0.
MODL?
Returns current Cellular Deviation Level in kHz.
RECC:
CONTinuous
Sends the last order selecied continuously to the Cell Site.
ONCE
Sends the last order selected to the Cell Site once.
CRDer:
AUDIT
Selects Audit for the Receive Conirol Channel Order field.
AUTREG
Selects Autonomous Registration for the RECC Order field.
ORIGIN
Selects Origination for the RECC Order field.
PAGE
Selects Page RBesponse for the RECC Order field.
ORDer?
Returns current RECC Order field setting (AUDIT, AUTREG, ORIGIN or PAGE).
STOP
Stops transmission of RECC order sent continuously.
RVC:
CONTIinuous

Sends the last order selected continuously to the Cell Site.

ONCE
Sends the last order selected to the Cell Site once.
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CELL:
GEN:
RVC:
CHRDer:

AUDIT
Selects Audit for the Reverse Voice Channel Order field.

POWer x
Selects Power Level order of power level x for the RVC Order field. Range of x is
0to 7.

SENDCail
Selects Send Called Address for the BVC Order field.

SNHREQuest
Selects Autonomous Registration for the RVC Order field.

CRDer?
Returns current RVC Order field setting (AUDIT, POWER, SENDCALL or
SNREQUEST).

STOP
Stops transmission of RVC order sent continuously.

SCM:

BANDwidth x
Selects Mobile Phone Bandwidth sent to Cell Site. Select 20 or 25 {(MHz).

BANDwidth?
Returns current Mobile Phone Bandwidth setting.

POWer x
Selects Power Level of simulated Mcobile Phone. Hange of xis 1 to 4 {4 reserved).

POWer?
Returns current Power Level setting.

TRANsmIt:

CONTinuous
Selects Continuous Transmission for simulated Mobile Phone.

DISCONTInuous
Selects Discontinuous Transmission for simulated Mobite Phone.

TRANsmit?
Returns current Continuous/Discontinuous Transmission setting.
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4-12-2 REMOTE AMPS CELL SITE MONITOR EXAMPLE

The following macro performs the Receiver Setup for AMPS Cell Site Operation:

#pMC "CELL_SETUP", BEGIN

SCREEN:REC
EWAT
REC:MOD:USER:MOD DATA

REC:MOD:USER:FILT 30

REC:MOD:USER:POST:LPAS 15

REC:AGC:USER:HIGH
M DEV:RANG:UPP 10
M _AF:RES 1

END

/7
//
Y/
/Y
/7
/7
v
/Y
/7
’/
/7
//
/7

Define a macro named CELL_ SETUP,

Displays the Receiver Operation Screen.
Waits for command to finish executing.
Selects User Defined FM Data for Receiver
Modulation.

Selects a Low-Pass IF Filter with a 30 kHz
cuteoff freguency.

Selects a Low-FPass FPost Detection Filter
with a 15 kHz cutecff freguency.

Selects User Defined High Speed for AGC.
Sets Deviation Meter Range to 10 kHz.

Sets AF Meter Gate Time to 0.1 sec {1 Hz).
End macro CELL SETUP.

The following macro queries cellular readings once & min number is received:

#¥DMC "CELL_TEST",BEGIN
STRING MIN, ORDER
VAR 8CC,DCC,SID,VMAC
VAR CHN, CMX,N1l,CMAC
SCREEN:CELL
FWAT
CELL:CHAN 327
Do
$5=3TR(CELL:MIN?)}
TPAUSE
UNTIL $ l= #-1Y
MIN=3
ORDER=38TR {CELL:ORDER?)}
SCC=CELL:S5CC?
DCC=CELL:DCC?
SID=CELL:SID?
YMAC=CELL : VMAC?
CHN=CELL:VCHAN?
CMX=CELL:CMAX 17
N1=CELL:N 17
CMAC=CELL:CMAC?

’/
//
’/
[
i
s
s
/Y
4
4
s
/l/
e
a4
s
4
/7
/r/
/7
/7
/7

PPRINT STR{MIN}+", "+STR (ORDER)

PPRINT SCC,DCC, SID, VMAC

PPRINT CHN,CMX,Nl,CMAC
END
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/7
/7

Define macro named Cell Read.
Declare strings needed.

Declare variables needed.

Declare variables needed.

Display BMPS Cell Site Monitor Screen.
Wait for command execution to finish,
Select Control Channel 327

Loop while no Min is received.

Query for a MIN.

Pauses macro to allow Test Set processing.
End of loop.

Set MIN string egual to received MIN.
Query Order.

Query SCC wvalue.

Query DCC wvalue.

Query S5ID value.

Query VMAC value,.

Query Veoice Channel.

Query CMAX value.

Query N-1 value.

Query CMAC value.

// Send MIN and Order to R8-232 Connector.
Send readings to RS~-232 Connector.
Send readings to RS~232 Connector.

End of mac¢ro CELL_TEST,.



4-13 PROGRAM COMMANDS

PROGram:STARTup:NAME "name”

Selects the macro name to execute at power up. The startup macro executes after the POWER
Switch is pressed and the automatic self test is performed. The startup macro can be avoided
by continually pressing STOP TEST CONTROL Key during the 2 beeps of the 1-2-4 beep
startup procedure.

PROGram:STARTup:NAME?
Returns the name of the current power up macro designated by a PROGram:STARTup:NAME
command,

PROGram:STARTup:DELETE

Deletes the power up designation of the power up macro. After this command is executed,
there is no power up macro until a PROGram:STARTup:NAME: command is executed. This
command does not delete the macro itself.

Example: PROG:START:NAME "Main Menu" // Selects macro Main Menu as the power

// up macro. This macro will now

// execute when the Test Set is turned on.
PROG:START: NAME? // Queries the name of the current power

// up macro. Main Menu is returned.
PROG:START:DELETE // Deletes the power up designation.
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4-14 FLASH MEMORY FILE DIRECTORY OPERATION

The Flash Memory File Directory allows storage of various files including Calibration Data Sets
and allows user to select a macro to be executed without remote instruction. Operate Flash
Memory File Directory using following procedure:

STEP

PROCEDURE

1.

7.

Press MTRS MODE Key. Press "AUX" Soft Function Key F6 to display Auxiliary Functions
Menu. Press 7 DATA ENTRY Key to display File Directory Screen.

File Directory Free: 2651040
Name Type  Size Date

SET1H M 23342 06/23/92
SET10 M 23342 (6/23/62
STATE1 § 2304 06/23/92
CAL1 B 449 06/23/92
TRACE? T 408 06/23/92
VALUEQ? B 13 06/23/92
STRING 12 A 139 06/23/92

o Belete e ‘Exac. B Ret - BE17090

To load a macro from Flash memory into Test Set memory and execute it, move cursor to
macro. Press "Exec” Soft Function Key F5.

To load a Calibration Data Set or a stored Test Set State (Test Set settings at time of
store), move cursor to file. Press "Load” Soft Function Key F5.

To delete a file, move cursor to file. Press "Delete" Soft Function Key F2. Flash Memory
space is not released until Pack operation is done.

To perform Pack operation, press "Pack” Soft Function Key F3. Pack releases memory
space taken by deleted files.

NOTE: Do not power off Test Set during Pack operation as files may be lost.

To Initialize Flash Memory, press "Init" Soft Function Key F4. Initializing clears Flash
Memory and all files are lost.

To return to Auxiliary Functions Menu, press "Ret" Soft Function Key F6,

Files are stored in Flash Memory using remote commands only. Spectrum Analyzer and
Oscilloscope Traces and variables are loaded into Test Set using remote commands. Table 4-2
contains remote commands used to operate Flash Memory File Directory.
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COMMAND

RANGE/VALUE

DESCRIPTION

MMEMory:CATalog?

Returns Flash Memory status. First
number returned is memory space used in
bytes. Second number returned is memory
space available in bytes. Remainder data
is returned in sets of 3 consisting of file
name, file type and file size for each file
stored in Flash Memory.

MMEMory:CATalog:ENTRY? n

n is line number {index) in Flash
Memory File Directory. Set n from
0 to 512,

Returns file entry (file name, file type, file
size) for given index. Returns $8% if past
and of directory or --- for deleted file.

MMEMory:CATalog:USED?

Returns file space used, in bytes.

MMEMory:CATalog:FREE?

Returns available file space, in bytes.

MMEMory:DELete "

fis Flash Memory file name.

Deletes file bui does not release memory
space until Pack operation is done.

MMEMory:iNITialize

Erases all files stored in Flash Memory.

MMEMory:INITialize?

Returns 1 if file system has been
initialized, 0 otherwise.

MMEMory:LOAD:MACRo "m","f"

m is name of designated macro. {
is Flash Memory file name.

Loads macros and variables stored as the
filte name from Flash Memory into Test Set
memory. lf mis *, designated macro is
executed, f m is macro name, that macro
is executed. If m is omitted ("}, no macro
is executed,

MMEMory:LOAD:STATe n,"t"

n is number of stored state of Test
Set. Setn from 010 9. fis Flash
Memory file name.

Loads Test Set State stored as f from Flash
Memory into Auxiliary Functions "Store
Parameters Menu” as entry n. (n=0 loads
current state.)

MMEMory:LOAD:TRACe:SCOPe n, "

n is number of stored trace. Setn
from 0 to 9. fis Flash Memory file
name.

Loads Oscilloscope trace stored as f into
Oscilloscope "Store Parameters Menu™ as
entry n. (n=0 loads live trace.)

MMEMory:LOAD:TRACe:ANLZ n,"f"

n is number of stored trace. Setn
from 0 10 9. fis Flash Memory file
name,

Loads Spectrum Analyzer trace stored as f
into Spectrum Analyzer "Store Parameters
Menu™ as entry n. (n=0 loads live trace.)

MMEMory:LOAD:DATA v, "

v is name of variable, fis Flash
Memory file name.

Loads variable stored as f into Test Set
memory with name v.

MMEMory:LOAD:CALibration *f"

{ is Flash Memory file name.

Loads Calibration Data from Flash Memory
into Test Set memory.

MMEMory:PACK

Packs Flash Memory and frees memory
space from deleted files. Do not power off
Test Set during Pack function (may lose
files). Do not Pack with a WINDOW open.

MMEMory:STORe:MACRo "m","f"

m is name of designated macro. f
is Flash Memory file name.

Stores all Test Set macros and variables
{except free variables} in Flash Memory as
t with macro specified as designated macro.

Table 4-2 Flash Memory Remote Commands
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COMMAND

RANGE/VALUE DESCRIPTION

MMEMory:STORe:STATe n,"f"

n is number of stored state of Test | Stores entry n of Auxiliary Functions "Store
Set. Setnfrom Oto 9. Parameters Menu” as f in Flash Memory.

{n=0 stores current state.)

MMEMory:STORe: TRACe:5COPe n,"f"

name.

n is number of stored trace, Setn | Stores entry n {stored trace) of
from 0 to 9. fis Flash Memory file | Oscilloscope "Store Parameters Menu” as f

in Flash Memory. {(n=0 stores live trace.)

MMEMory:STORe:TRACe:ANLZ n,"f"

name,

n is number of stored trace. Setn | Stores entry n (stored trace) of Spectrum
from 0 to 9. fis Flash Memory file | Analyzer "Store Parameters Menu" as f in

Flash Memery. {n=0 stores live traca.)

MMEMory:STORe:DATA v,"f"

v is name of variable. fis Flash Stores variable v into Flash Memory as f.
Memery file name.

MMEMory:STORe:CALibration "f" f is Flash Memory file name. Stores Test Set Calibration Data into Flash
Memaory,
MMEMory:TYPE? "f* fis Flash Memory file name. Returns file type. Returns null string if file

does not exist.

Table 4-2 Flash Memory Remote Commands (continued)

Error messages are returned to Host when an error occurs. Refer to Table 4-3 for description

of error messages.

ERROR NUMBER ERROR DEFINITION DESCRIPTION

220 Parameter Error Incorrect number of parameters were entered with command.

224 llegal Parameter Valus A parametsr entered was not appropriate for command.

225 Out of Memory Insufficient memory space to perform command.

250 Flash Storage Error Indicates Flash Memory could not be erased or data could
not be stored in Flash Memory.,

283 Corrupt Media Indicates Flash Memory not properly initialized. Initialize
Flash Memory.

254 Media Fuli indicates insufficient Flash Memory space to perform
command.

258 Birectory Full Indicates command not performed because 512 file names
have been used.

256 File Name Not Found Specified file not stored in Flash Memory.

257 File Name Error Indicates command attempted to create file name already
stored or file name syntax incorrect.
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4-15 GENERIC MEASURE COMMANDS

Generic commands use optional values, e to signify expected value and rto'signify rescliution.
Expected values help determine Meter range. If ris omitted, the last resofution value is used.

MEASure:

AUDIo? e, r
Returns an AF Meter frequency counter reading in Hz (0.0 to 200000.0}.

CURRent:

AC? e
Returns a DMM ac current reading in amps (0.00000 to 18.990).

DC? e
Returns a DMM dc current reading in amps {0.00000 to 19.990).

FREQuency? e, r
Returns signal frequency reading in kHz {250.0 to 9999889.9 kHz).

MIC?
Returns a 0 if receiving MIC/ACC Input or 1 otherwise.

PHASe? ¢
Returns a Phase Meter reading in radians {0.00 to 10.00).

POWer? e
Returns a Power Meter reading in mW (0.0 to 100000.0}.

RESistance? ¢
Returns a DMM resistance reading in kQ (0.0000 to 19990).

SINAD? r
Returns a SINAD Meter reading in dB (3.0 to 40.0). Select .1 or .5 as optional rin dB.

SQUeich?
Returns a 1 i squelch broken, ¢ if squelch is unbroken.

TEMPerature:

AMBient?
Returns the ambient temperature in °C {0.00000 to 100.00000}.

POWer?
Returns the Power Termination temperature in °C (0.00000 to 100.00000).

VOLTage:

AC? e
Returns a DMM ac voltage reading in volts (0.0000 to 1000.00).

DC? e
Returns a DMM dc voltage reading in volis (0.0000 to 1000.00).
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MEASure:

VOLTage:SUPply? n
Returns a voitage measurement of n power supply in volts (0.00 to 20.00). Select -15, 5
or 15 for n.

4-16 INITIATE AND FETCH COMMANDS

INITiate and FETCh commands break the measure process into two commands. INiTiate
commands prepare the meter and FETCh commands return the reading. The event register of
the Operation Instrument Status Register indicates when an INiTiate command is completed
(see example). Table 3-6 displays the Operation Instrument Status bits.

INITiate:

AF
Prepares the Audio Frequency Meter for a FETCh: command to take a reading.

DM
Prepares the Audio Frequency Meter for a FETCh: command o take a reading.

RF
Prepares the Frequency Error Meter for a FETCh: command to take a reading.

FETCh:

AF?
Returns Audio Frequency Meter reading in kHz. Must be used with INITiate command.

DMM?

Returns Digital Multimeter reading. For ACV and DCV Multimeter Function, reading is
returned in V. For ACC and DCC Multimeter Function, reading is returned in A. For Ohm
Multimeter Function, reading is returned in k2. Must be used with INiTiate command.

RF?
Returns Frequency Error Meter reading in kHz. Must be used with INITiate command.

The foliowing example reads the Operation Instrument Register until the RF Meter is ready io
be read.

Example: %DMC "RF_Read", BEGIN // Define macro named RF_Read.
N=0 // Set variable equal to zero.
SCREEN:FREQ // Display Frequency Error Meter Operation

// Screen.

SCREEN:USER // Bisplay User Screen.
*#CLS3 // Clear all condition and event registers.
INIT:RF // Initialize for a RF Meter reading.
WHILE ({(N&8)=D // Loop until Frequency Error Meter bit of

N=STAT:OPER:INSTR:EVENT? // Operation Instrument event register is
// set to 1.

WEND
PRINT FETCH:RF? // Print Frequency Error Meter reading.
END // End of macro RF_Read.
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SECTION 5 - 1600S QUICK REFERENCE LIST

The 1600S Quick Reference List is a brief listing of the Specific and most General TMAC
commands used with the FM/AM-16008. The Quick Reference List is an aid to the experienced
TMAC user. f more detailed information is needed, refer to the specified page.

CCMMAND BANGE PAGE DESCRIPTION

AF GENERATOR COMMARNDS

FGEN:
DATA:
MODL n 0.0 to 100.0, {(%/AM} 4-38 Sets Data Generator Modulation level.
0.0 to 25.0 (kHz/FM),
0.0 to 10.0 {radians/PM)
MODL? 4-38 Returns Data Generator Modulation level setting.
MODulation:type AM, FM, PM or OFF 4-38 Selects Data Generator Modulation type.
MODulation? 4-38 Returns selected Data Generator Modulation type.
STATe b tor0 4-38 Enables/Disables Data Generator.
EXT:
LEVel n 0 to 100 (%) 4-38 Sets External Modulation Proportional cutput level,
LEVel? 4-38 HReturns External Moduiation Proportional output level
setting.
MODL n 0.0 to 160.0, {(%/AM) 4-38 Sets External Modulation level.
0.0 to 25.0 {kH=z/FM),
0.0 to 310.0 (radians/PM)
MODL? 4-38 Returns External Modulation level setting.
MCDulation: type AM, FM, PM or OFF 4-38 Selects External Modulation type.
MODulation? 4-39 Returns selected External Modulation type.
STATe b 1or0 4-39 Enables/Disables Externa! Modulation.
GEN1:
FREQuency f 0.0 to 40000.0 4-38 Sets AF Generator 1 frequency in Hz,
FREQuency? 4-39 Returns AF Generator 1 freguency setting in Hz.
LEVel n 0 to 100 (%) 4-39 Sets AF Generator 1 Proportional ocutput level.
LEVel? 4-39 Returns set AF Generator 1 Proportional output level.
MODL n 0.0 to 100.0, {(%/AM)} 4.39 Sets AF Generator 1 Modulation level.
0.0 to 25.0 (kHz/FM),
0.0 to 10.0 {radians/PM}
MODL? 4-39 Returns AF Generator 1 Modulation level.
MODulation:type AM, FM, PM or OFF 4-39 Selects AF Generator 1 Modulation type.
MODulation? 4-40 Returns selected AF Generator 1 Modulation typs.
SHAPE:
DC n 1,0 0r -1 4-40 Selects dc level for AF Generator 1 wave shape.
PULse:DCYCLe 50 4-40 Selects Pulse (50% duty cycle) for AF Generator 1.
RAMP 4-40 Selects ramp wave shape for AF Generator 1.
SIN 4-40 Selects sine wave shape for AF Generator 1.
sQu 4-40 Selects square wave shape for AF Generator 1.
TRI 4-40 Selects triangle wave shape for AF Generator 1.
STATe b 1ord 4-40 Enables/Disables AF Generator 1.
GEN2:
FREQuency f 0.0 to 40000.0 4-39 Sets AF Generator 2 frequency in Hz.
FREQuency? 4-39 Returns AF Generator 2 frequency setting in Hz.
LEVel n 0 to 100 (%) 4-39 Sets AF Generator 2 Proportional output level.
LEVel? 4-3¢ Returns sot AF Generator 2 Proportional output level.
MODL n 00.0, {%/AM) 4-39 Sets AF Generator 2 Modulation level,

0.0 to 1
0.0 to 25.0 {(kMz/FM),
0.0 to 10.0 {radians/PM)

MODL? 4-39 Returns AF Generator 2 Modulation level,
MODulation:type AM, FM, PM or OFF 4-839 Selects AF Generator 2 Modulation typs.
MODulation? 4-40 Returns selected AF Generator 2 Modulation type.
SHAPE:
DC n 1, 0 or -1 4-40 Selects dc lovel for AF Generator 2 wave shape.
PULse:DCYClLe 50 4-40 Selects Pulse (50% duty cycle) for AF Generator 2.
RAMP 4-40 Selects ramp wave shape for AF Generator 2.
SiN 4-40 Selects sine wave shape for AF Generator 2.
sQu 4-40 Selects square wave shape for AF Generator 2,
TRI 4-40 Selects triangle wave shape for AF Generator 2.
4-40

STATe b 1or@ Enables/Disables AF Generator 2.
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FGEN:GEN3:DIGital

COMMAND RANGE PAGE DESCRIPTION
FGEN:
GEN3:
DiGital type DCSINV, POCSAG, 4-41  Selects digital encoding type.
DCS, DSAT or DST

ENCOCDE type DTMF, TONE, DiGital 4-41 Selects signalling format to encode.

or RCGC

MODL n 0.0 to 1000, {%/AM) 4-41 Sets AF Generator 3 Modulation level.

0.0 to 100.0 (kHz/FM/
Tone or RCC), 0.0 to
10.¢ {(kHz/FM/DTMF), 0.0
to 25.0 (kHz/FM/Digital},
0.0 to 10.0 (radians/PM)

MODL? 4-41  Returns AF Generator 3 Modulation level setting,

MOQDulation:type AM, FM, PM or OFF 4-41 Selects AF Generatoer 3 Modutation type.

MODulation? -41  Returns selected AF Generator 3 Moduiation type.
MIC:

LEVel n 0 to 100 (%) 4-41  Sets MIC/ACC Connector Proportional output level.

LEVel? 4-41  Returns MIC/ACC Coennector Proportional output tevei

setting.

MODL n 0.0 to 100.0, {%/AM)} 4-41  Sets MIC/ACC Connector input Modulation level.

0.0 to 25.0 {kHz/FM),
0.0 to 10.0 (radians/PM)

MODL? 4-41  Returns set MIC/ACC Connector input Medulation lavel.

MODulation: AM, FM, PM or OFF 4-41  Selects MIC/ACC Connector Modulation type.

MODulation? 4-42  Heturns selected MIC/ACC Connector Modulation type.

S8TATe b T org 4-42 Enables/Disables MIG/ACC Connector Modulation.
QUTput:

AUDio b 1ord 4-42 Enables/Disables AF Generator output to AUDIO OUT

Connector.
AtlDio? 4-42  Returns AUDIO OUT Connector routing status.
DEMod b tor0 4-42 Enables/Disables AF Generator output to DEMOD
OUT Conneactor.

DEMod? 4-42 Returns DEMGD OUT Connector routing status.

LEVel v 0 to 3.1000 4-42 Sets AF Generalor output level in volts,

LEVel? 4-43  Heturns AF Generator output level setting in volts.

SPEAKser b torQ 4-43  Enables/Disables AF Generator output to Test Set

Speaker.

SPEAKer? 4-43  Returns Test Set Speaker routing status,
PROPortional b feord 4-43 Enables/Disables Proportional mode for AF Generator.
PROPortional? 4-43 Returns Proportional mode status.

RCL n 109 4-43 Recalls stored AF Generator environment.
STORe n 1to 9 4-43 Stores current AF Generator environment.
PTT:STATe b 1or0 4-42  Sets push to talk pin on MIC/ACC Connector.
AF LEVEL METER COMMANDS
M _VERMS? 4-83 Returns voltage RMS reading of received AF level,
AF METER COMMANDS
M, AF:
ALARM b tor0 4-64 Enables/Disables Alarm for Upper or Lower Limit.
Fil.Ter:

HPASs:

FREQuency f 0.5 to 20.0 4-64 Bets High-Pass Filter cutoff frequency in kHz.
FREQuency? 4-84  Returns High-Pass Filter cutoff frequency setting (kHz).
STATe b tord 4-84 Enables/Disables High-Pass Filter.

STATe? 4-84 Returns High-Pass Filter State.

LPASs:

FREQuency f 0.1 to 30.0 4-64 Selects Low-Pass Filter cutoff frequency in kHz.
FREQueney? 4-64  Returns Low-Pass Filter culeff frequency setfting (kHz).
S5TATe b torQ 4-64 Enables/Disables Low-Pass Filter.
STATe? 4-64 HReturns Low-Pass Fiiter State.

INPut:type XAUDIO, SINAD, 4-84 Selects AF Meter Input.
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M_AF:LL:LEVel

COMMAND BRANGE PAGE DESCRIPTION
M_AF:
b
LtEVel f 0.0000 to 200.0 4-85 Sets Lower Limit level in kHz,
STATe b 1010 4-865 Enables/Disables Lower Limit,
PEAK? 4-85  Returns AF Meter Pesk reading in Hz,
PH b 1or0 4-65 Enables/Disables AF Meter Peak Hold Feature.
RANGe:
AUTO 4-65 Selects Autorange for AF Meter Range.
UPPer f 6.2, 2, 20 or 200 4-65 Sets AF Meter Range in kHz,
RCL n 1t 9 4-65 Recalls stored AF Meter environment,
RESolution n 0.1 or 1 4-65 BSelecis AF Meter resolution in Hz.
8TORe n 1to9 4-65 Stores current AF Meter environment.
UL:
LEVali f 0.0000 to 200.0 4-66 Sets Upper Limit Level in kHz.
B8TATe & 1 o0r0 4-68 Enables/Disables Upper Limit,
M_AF? 4-656 Returns AF Meter reading in Hz.

ANALYZER COMMANDS (SEE SPECTRUM ANALYZER COMMANDS.)

AUXILIARY TEST SET COMMANDS
AHIT?

AUX "string”

AUX? "string?"

BIT ERROR RATE METER (BER) COMMANDS

M _BER:
PATtern:
FIXED
ARANDom
USER nn
POLarity:
NEGative
POSitive
RATE n 75, 150, 300, 800, 1200,
2400, 4800 or 16000
RATE?
RCL n 1to9
SIZE n 100 to 100000
SIZE?
STORe n 1to 9
TYPE:xxx BASEband, DUPtex,
GENerator or RECeiver
M_BER?

CELLULAR AMPS COMMANDS

L N
W W W

4-80
4-80

4-80
4-80
4-81

Heturns 1 if an input is waiting from Auxiliary Test Set,
Sends commands, as sirings, to Auxiliary Test Set.
Sends queries, as strings, to Auxiliary Test Set.

Selects Fixed pattern for BER Meter test data.

Selects Random pattern for BER Meter test data,

Selects User Defined pattern (8 bit pattern) for BER
Meter test data.

Selects Negative polarity.
Selects Positive pelarity.
Sets BER Meter rate in bps.

Returns BER Meter rate setting in bps.
Recalls stored BER Meter environment.

Sets BER Metler block size in bits.

Returns BER Meter block size setting in bits,
Stores current BER Meter environment.

Set Bit Error Rate Type.

Returns number of errors for last pass.

NOTE: Queries for received data, return -1 if data is not available or has already been read,

CELL:
ACTion?
B18?
B_I7?
BOTH
c127
C137
CAPTure:
MIN "xxx/xxx-xxxx"
X, X, #or~
MiIN?
MODRE: xxx
OFF
MODE?

x=0to @, Ato D, atod,

MIN, ORDer, BOTH or

4-90
4-80
480
4-80
4-90
4-90

4-90

490
4-90

4-90

Returns Global Action value,

Returns Busy-ldie Status bit value.

Returns Busy-ldie bit value,

Selects words from streams A and B, for decoding.
Returns C12 bit value.

Returns C13 bit value.

Sefects MIN to Capture,

Returns MIN currently used for Capture,
Selects Capture Mode.

Returns current Capture Mode,
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CELL:CAPTure:ORDer

COMMAND RANGE PAGE DESCRIPTION
CELL:
CAPTure:
ORDer:xxx PAGE, ALERT, RELease 4-81 Selects Order to capture.
REORDar, SALERT,
SNDAddr, INTERCEPT,
MAINTenance, AALERT,
DRETRY, AINTERCEPT,
AUTREG, AREORDer,
POWer, AUDIT, VCDES
CRDer? 4-91 Returns current Order used for capture.
CHANnNel n 1 to 10283 4-91 Selects Cellular Frequency by channel number.
CHARNnel? 4-81 Returns currently selected Cellular channel.
CHANPOS1? 4-91 Returns Channel Position t.
CHANPOS2? 4-91 Returns Channel Position 2.
CHANPOSS? 4-91 Returns Channe! Position 3.
CHANPOS47? 4-91 Returns Channel Position 4.
CHANPOSS? 4-91 Returns Channe! Position 5.
CHANPOSSE? 4-91 Heturns Channe! Position 6.
CMAC? 4-91 Returns Contrel Mobile Attenuation Code.
CMAX_17 4-91  Returns Number of Access Channels minus one.
CPA? 4-91 Returns Combined Paging/Access.
DCc? 4-91 Returns Digital Color Code.
DIGITs? 4-91 Returns Call Address.
DsScC? 4-92 Returns Digital SAT Color Code.
DTX? 4-92 Returns Discontinuous Transmission.
E? 4-92 Returns Extended Address.
EF? 4-92 Returns Expanded Protocol Forward Channel Indicator.
END? 4-92 Returns End Indication.
EP? 4.92 Returns Extended Protocol Capable value.
ESN? 4.92 Returns Electronic Serial Number,
FORMat:
AMPSE 4-92 Sets Channel Format to AMPS.
NT460 4-92 Sets Channel Format to NT400.
FORMat? 4-92 Returns Channel Format setting.
NOTE: CELL:GEN commands are part of option 10,
CELL:
GEN:
CHANnel n 1 {0 1023 4-94 Selects AMPS Reverse Channel.
CHANnRel? 4-94 Returns AMPS Reverse Channel setting.
DCC x 0te3 4-94 Sets Digital Color Code.
DCC? 4-94 Returns current Digital Coler Code setting.
DIGiTs "x” 0 to 9999990999999899 4-95 Sets simulated Called Address.
DiGiTs? 4-95 Returns current Called Address setting.
ESN:
DECimal x 0to 23116118919 4-95 Sets Electronic S8erial Number (ESN) in decimal.
DECimal? 4-95 Returns ESN setting in decimal.
FORMat:
DECimal 4-95 Sets ESN screen format to decimal.
HEX 4-95 Sets ESN screen format to hexadecimal.
OCTal 4-95 Sets ESN screen format to octal.
FORMat? 4-95 Returns current ESN format.
HEXadecimal x 0 to FFFFFFFF 4-95 Sets ESN in hexadecima! format.
HEXadecimal? 4-95 Heturns current ESN setting in hexadecimal format.
OCTal x 0 to 37TTTITIT77 4-95 Sets ESN in octal format.
OCTal? 4-95 Returns current ESN setting in octal format.
MIN "xxx/xxx-xxxx" x=0 10 9 4-95 Sets simulated MIN.
MIN? 4-95 Returns current MIN setting.
MODL f 0.0 to 25.0 4-96 Sets Celular Deviation Levei in kHz.
MODL? 4-96 Returns current Cellular Deviation Level setting in kHz.
RECC:
CONTinuous 4-96 Sends last order selected continuously to Cell Site,
ONCE 4-96 Sends last order selected to Cell Site one time.
ORDer:
AUDIT 4-96 Selects Audit as Order to send.
AUTREG 4-98 Selects Autonomous Registration as Order to sand.
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CELL:GEN:RECC:ORDER:ORIGIN

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN:
RECC:
ORDer:
ORIGIN 4-96 Selects Origination as Order to send.
PAGE 4-96 Selects Page RAesponse as Order to send.
ORDer? 4-96 Returns current Order selected to send to Cell Site.
STOP 4-96 Stops transmission of Crder sent continuously.
RVC:

CONTinucus 4-86 Sends last order selected continuousty to Cell Site.

ONCE 4-96 Sends last order selected to Cell Site one time.

ORDer:

AUDIT 4-97 Selects Audit as Order to send.
POWer x 0TO 7 4-97 Selecis Power Level x as Order to send,
SENDCall 4-97 Selects Send Called Address as Grder to send.
SNREQuest 4-97 Selects Autonomous Registration as Order to send.
ORDer? 4-97 Returns current Order selected to send to Cell Sita.
sTor 4-97  Stops transmission of Order sent continuously.
SCM:

BANDwidth x 20 or 25 4-97 Selects Mobile Phone Bandwidth in MHz.

BANDwidth? 4-87  Returns current Mobile Phene Bandwidth setting.

POWer x t to 4 4-97 Selects Power Level of simulated Mobile Phone.

POWer? 4-97  Returns current Power Level setting.

TRANsmit:

CONTinuous 4-97 Selects Continuous Transmission.
DISCONTIinuous 4-97 Selects Discontinuous Transmission,

TRANsmit? 4-97 Returns current transmission setting.
LOCALCTRL1? 4-92  Returns first position Locat Control field.
LOCALCTRL2? 4-82 Returns second position Local Control field,
MAXBusy:

OTHer? 4-92  Returns Max # of busy incidents {Non-Page responses),
PGR? 4-92  Returns Max # of busy incidents (Page responses).
MAXSztr:
OTHer? 4-93  Returns Max # of selzure tries (Non-Page responses).
PGR? 4-93  Returns Max # of seizure tries (Page responses).
MIN7? 4-93 Beturns Mobile identification Number as a string.
MSL 4-83 Returns Message Length.
MsT? 4-93 Returns Message Type.
N_17? 4-93 Returns Number of Paging Channefs minus one.
NAWC? 4-93  Heturns Number of Additional Words Coming.
NEWACC? 4-93  HReturns New Access Channel starting point.
QLCc? 4-93 Returns Overload Contrel Glass,
ORDer? 4-93 Returns current Order as string.
PDSCC? 4-83  Returns Present Digital SAT Color Code.
PSCC? 4-83 Returns Present SAT Celor Code.
RCF? 4-93  Returns Read Control-Filler.
REGH? 4-93  Returns Registration for Home Mobile Stations,
REGID? 4-93 Returns Registration identification.
REGINCR? 4-94 Returns Registration increment,
REGR? 4-94 Returns Registration for Roaming Mobile Stations,
87 4-94 Returns Serial Number bit vajue.
SCC7? 4-94  Returns Supervisory Audio Tene Color Code.
Sib7 4-84 Returns System ldentification Number.
VCHANT? 4-94 Returns Voice Channel.
VMAC? 4-94 Returns Voice Mobile Attenuation Code.
WFOM? 4-84  Returns Wait For Overhead Message bit value.
WORD? 4-94  Returns word selection (WORDA, WORDB or BOTH).
WORDA 4-894  Selects Stream A words for decoding.
WORDB 4-94 Selects Stream B words for decoding.
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*DMC

COMMAND RANGE PAGE DESCRIPTION
DEFINE COMMANDS
*DMC “name, command; ... 3-48 Defines a macro.
CONST name,expression 3-54 Declares and defines a constant.
DATA name={expression,...} 3-55 Declares and defines a data array.
FORMat X BiNary, OCTal, 3-84 Sets data format.
HEXadecimal or ASCIi
STRING name,....name 3-84 Deciares string variables.
STRING name[n},...,name[n] 3-84 Declares string arrays with index [n]}
{{ni mandatory, not optional).
VAR name,...,name 3-86 Deciares variables. '
VAR namelni,...,name[n] 3-86 Declares arrays with index [n]
{[n} mandatory, not aptionalj.
DEVIATION METER (Peak) COMMANDS
M_DEV:
ALARM & 1or0 4-71 Enables/Disables Alarm for Upper or Lower Limit.
AVErage b T ord 4-71 Enables/Disables Averaging.
I
LEVel f 0.00 to 100.00 4-71 Sets Lower Limit Leve! {(in 0.05 kHz steps).
STATe b torQ 4-71 Enables/Disable Lower Limit.
MOBDE:
BOTH 4-71 Selects Both Mode {positive and negative).
NEGative 4-71  Belects Negative Mode.
NORMalize 4-71 Selects Normalized Mede.
POSitive 4-71 Selects Positive Mode.
NEG? -71 Returns Negative Deviation in kHz.
PEAK:
NEG? 4-72 Returns Negative Peak Deviation in kHz.
POS? 4-72 HReturns Positive Peak Deviation kHz.
PH b tord 4-72 Enables/Disables Peak Hold Feature.
PCS? 4-72 HReturns Positive Deviation in kMz.
RANGe:
AUTO 4-72 Selects Autorange for Deviation Meter Range.
UPPer f 2,5, 10, 20, 50 or 100 4-72 S8elects Deviation Meter Range in kHz.
RCL n tto9 4-72 Recalls stored Deviation Meter {Peak) environment.
STORe n tto9 4-72 SBtores current Deviation Meter (Peak) environment,
UlL:
LEVel f 0.00 to 100.00 4-73 S8Sets Upper Limit Level {in 0.05 kHz steps).
STATe b Tord 4-73 Enables/Disables Upper Limit.
DEVIATION METER (RMS) COMMANDS
M_DRMS:
ALARM b tord 4-86 Enables/Disables Alarm fer Upper or Lower Limit.
AVErage b tord 4-88 Enables/Disables Averaging.
LL:
LEVel f 0.00 to 10.00 4-86 Sets Lower Limit Level in kHz.
STATe b 1 ord 87 Enables/Disables Lower Limit.
PH B tord 87 Enables/Disables Peak Hold Feature.
RANGe:
AUTC 87 Selects Autorange for Meter Range.
UPPer n 2, 50r 10 87 Sets Meter Range in kHz.
RCL n t 09 4-86 Recalls stored Deviation Meter (RMS) envirenment,
STORe n tto9 4-86 Stores current Deviation Meter (RMS}) environment.
UL:
LEVel f 0.00 te 10.00 4-87 Sets Upper Limit Level in kHz.
STATe & ford 4-87 Enables/Disables Upper Limit,
M_DRMS? 4-87 HReturns Deviation Meter (RMS) in kHz,
DIGITAL MULTIMETER (DMM) COMMANDS
M_DMM:
ALARM b 1ord 4-82 Enables/Disables Alarm for Upper or Lower Limit.
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M _DMM:FUNCtion:CURRent:AC

COMMAND RANGE PAGE DESCRIPTION
M_DMM:
FUNCtion:
CURRent:
AC 4-82 Selects ac Current Meter as DMM function.
DC 4-82 Selects de Current Meter as DMM function.
RESistance 4-82 Selects Ohmmeter as DMM function,
VOLTage
AC 4-82 Selects ac Voltmeter as DMM function.
Boe 4-82 Selects de Veltmeter as DMM function.
FUNCHon? 4-82 Returns current DMM function.
INPut:IMPedance n 150, 600 or 1e6 4-82 Sets ac Voltmeter Load in ahms.
L
LEVel n 4-82 Sets Lower Limit for current function,
STATe b 1 ord 4-82 Enables/Disables Lower Limit for current function.
PH b 1or0 4-83 Enables/Disables Peak Hold Feature,
RANGe:
AUTC 4-83 Selects Autorange for Meter Range of current function.
UPPer n §.2, 2,20, 200 or 2000 4-83 Selects Meter Range for current function.
(VAC or Vde); 0.2, 2, 20,
200, 2000 or 20000 (Q);
0.02, 0.2, 2 0r 20 (A)
RCL n 1t0 @ 4-83 Hecalls stored Digital Multimeter environment.
STORe n tto @ 4-83 Stores current Digital Multimeier environment,
UL:

LEVel n 4-83 Sets Upper Limit for current function,

STATe b tford 4-83 Enables/Disables Upper Limit of current function.
M_DMM? 4-84 Returns DMM reading in amps, volis or ohms.
DISPLAY COMMANDS
BCOLOR & 0 te 156 or name 3-25 Sets background color.

BOX f, x1, y1, x2, y2, ¢ 1 or0, 0to 839, 3-51 Creates box on CRT display.
0 to 348, 0 to 639,
0 to 349, 0 to 15
cLs 3-54 Clears display screen or selected window of
everything except active readings.
COLOR f¢ 0 to 15 or name, 3-25 Bets foreground and character contrast colors,
O to 15 or name
CoLoR? 3-25 Returns current fereground color.
DRAW x1, yt, x2, y2, ¢ O to 839, 010348, 0te 3-58 Creates line on CRT display.
639, 0 to 349, 0 to 15
EDIT:
COLCR:

LETTER ¢ 0 fo 15 or name 3-25 Sets menu letter color.

LETTER? 3-2% Sets menu letter color setting.

MENU ¢ 0 to 15 or name 3-25 Sets menu color.

MENU? 3-25 Sets menu color seiting.

SOFT:

BOX ¢ 0 to 15 or name 3-26 Sets Soft Function Key background color.
BOX? 3-26 Returns Soft Function Key background color setting.
LETTER ¢ 0 te 15 or name 3-26 Sets Soft Function Key lstter color.
LETTER? 3-26 Retlurns Soft Function Key letter color setting.
SELECT ¢ 0 te 15 or name 3-28 Sets Soft Function Key selected c¢olor.
SELECT? 3-28 Returns Seft Function Key selected color setting.
WIDTH n 0 to 639 3-28 Sets width of blinking curser for INPUT command.
ELLIPSE b,x,y,r.a,¢ 0 ort, 0to 639, 0to 3-30 Creates an ellipse on CRT display.
349, (r&a vary}, 0 to 15
HEIGHT n 1to 4 3-64 Sets height of text from 0.175 to 0.7 inches,
ICON b,r.name O to 639, 0 to 349 3-30 Creates bit pattarn graphic on CRT display.
PIXEL 3-77 Displays point at current xy position on GRT.
PPRINT %0ni expression, ... 3-78 Prints expression out 16008 R8-232 Connector.
PRINT %0ni, expression,! 3-79 Prints expression at current xy position on CRT.
expression, ... ,expression,
PSCREEN 3-80 Prints CRT screen out 16008 RS$-232 Connector.
ROTATE n 0,290,180 or 270 3-82 Rotates text character by character in degrees.
SCREEN:USER 3-26 Clears display screen or active window of everything.
XY n, m 0 to 839, 0 1o 349 3-90 Sets xy position for other display commands.
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M_DIST:ALARM

COMMAND BANGE PAGE DESCRIPTION
DISTORTION METER COMMANDS
M_DIST: .
ALARM b 1eor0 4-76 Enables/Disables Alarm for Upper or Lower Limit,
AVErage b 1or0 4-76 Enables/Disables Averaging.
FilLTer f 600 to 1400 4-76 Sets Notch Filter Frequency in Mz,
INPut:.fype DEMOD, SINAD, 4-76 Selects Distortion Meter input.
XAUDIO or FGEN
Li.:
LEVel n 0.0 to 20.0 4-76 Sets Lower Limit Level in percent.
STATe b tord 4-76 Enables/Disables Lower Limit.
PEAK? 4.76 Returns Distortion Meter Poak reading in percent.
PH & or 0 4-76 Enables/Disables Peak Hold Feature.
RCL n to 9 4-76 Recalls stored Bistortion Meter environment.
SELect:
CWEight 4-77 Selects C-Weight Fiiter,
LPASs f 100 to 230000 4-77 Selects Low-Pass Filter with cutoff frequency in Hz.
STORe n 1to9 4-77 Stores current Distortion Meter environment.
LL:
LEVel n 0.0 to 20.0 4-77 Sets Upper Limit Level in percent.
STATe b 1or@ 4-77 Enables/Disables Upper Limit.
M_DisT? 4-77 Returns Distortion Mseter reading.
DUPLEX COMMARNDS
DUPlex:
INPut:
AGC:
AUTO 4-29 Sets AGC to automatic setting.
MANual n 0 to 255 4-29 Sets AGC to manual setting.
USER:xxx MEASure, SPeech, 4-29 Sets AGC to User setting.
DATA, HIGH, TYPE1
TYPEZ or TYPES.
ANTenna 4-30 Selscts ANTENNA IN Connector for Dupiex Tx input.
ATTenuation n 0, 20 or 40 4-30 Sets Duplex Input Attenuation in dB.
CHANnetl n 1 to 1023 4-30 Selects Duplex Transmitter channel.
CHANnRel:
FORMat:
AMPS:
FORward 4-30 Selects AMPS Forward channels for Channel Mode.
REVerse 4-30 Seiects AMPS Reverse channels for Channel Mods.
ETACS:
FORward 4-30 Selects ETACS Forward channels for Channel Mode.
REVerse 4-30 Seiects ETACS Reverse channels for Channel Mode.
NAMPS:
FORward 4-30 Selects NAMPS Forward channels for Channel Mode.
REVerse 4-30 Selects NAMPS Reverse channels for Channel Mode.
NT400:
FORward 4-30 Selects NT400 Forward channels for Channel Mode.
REVerse 4-30 Selects NT400 Reverse channels for Channel Mode.
FORMat? 4-31 Returns Duplex Transmitter channel format setting.
FIND:
FREQuency? 4-31  Returns first frequency with amplitude > reference.
REFerence n 4-31 Sets Find frequency reference level in dB.
REFerence? 4-31 Returns Find frequency reference level setting in dB.
FREQuency f [units] 250.0 to 999999.9 4-31 Sets Duplex Transmitter Frequency in kHz or selected
{(kHz)}; HZ, KHZ or MHZ optional units.
FREQuency? 4.31 Returns Duplex Transmitter frequency setting in kHz.
METER:
DEVRms 4-31 Displays Deviation Meter (RMS)/Duplex Xmtr Opn
Screen.
DiSToertien 4-31 Displays Distortion Meter/Duplex Xmir Opn Screen.
MODMeter 4-31 Displays Modulation Meter/Duplex Xmir Opn Screen.
PMRms 4-31 Displays Phase Meter (RMS)/Duplex Xmtr Opn Screen.
SINAD 4-31 Displays SINAD Meter/Duplex Xmtr Cpn Screen.
MODE xxx DiRect or CHANRel 4-32 Selects Duplex Transmitter Modse.
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DUPlex:INPut:MODulation:AM

COMMAND BANGE PAGE DESCRIPTION
DUPlex:
INPut:
MODulation:
AMn 1or2 4-32 Selects an Amplitude Modulation.
BFO 4.32 Selects Beat Frequency Oscillator Modulation.
FMn 1,2, 30r4 4-32 Selects a Frequency Modulation.
LS8 4-32 Setects Lower Side Band Modulation.
PM 4-32 Setects Phase Medulation.
usB 4-32 Selects Upper Side Band Modulation.
USER: .
Fil.Ter f 3, 30 or 300 4-32 Selects User Defined [F Filter in kHz.
MODulation:type FM, AM, USB, L8B, 4-32 Selects User Defined Modulation.
BFO, PM or DATA
POST:
APASs 4-32 Selects All Pass Post Detection Fiiter.
BPASs fi,fh 0.5 to 20; 0.1 to 30 4-32 Selects Bandpass Post Detection Filter with low and
high cutoff frequencies in kHz.
CWEight 4-32 Selects C-Weighted Post Detection Filter.
HPASs f 0.5 to 20 4-33 Selects High-Pass Post Detection Fiiter with cutoff
frequeney in kHz.
LPASs f 0.1 to 3¢ 4-33 Selects Low-Pass Post Detection Fiiter with cutoff
frequency in kHz.
MODulation? 4-33 Returns current Duplex Transmitter Moduiation.
TO:
AUDIO b 1010 4-33 Sets demodulated routing to AUDIO QUT Connector,
DEMOD b 1010 4-33 Sets demodulated routing to DEMCD OUT Connector,
SPEAKer b 1or0 4-33 Sets demodulated routing to Test Set Speaker,
TH 4-33 Selscts T/R Connector as Duplex Transmitter input.
VOLume:
AUTO b 1or® 4-33 Enables/Disables Automatic Volume Control,
AUTO? 4-33 Returns Automatic Volume Control status.
METER:
DI8Tortion 4-29 Displays Distortion Meter/Duplex Operation Screen.
MODMeter 4-29 Displays Meodulation Meter/Duplex Operation Screen.
OFF 4-29 Disables Modulation, Distortion and SINAD Meters.
SiNAD 4-29 Dispiays SINAD Meter/Duplex Operation Screen.
OUTput:
AUDio b 1or® 4-34 Seis AF Generator Qutput to AUDIO OUT Connector.
CHANnRel n 1 to 1023 4-34 Selects Duplex Receiver channel.
CHANnRel:
FORMat:
AMPS:
FORward 4-34 Selects AMPS Forward channels for Channel Mode,
REVerse 4-34 Selects AMPS Reverse channels for Channel Mode,
ETACS:
FORward 4-34 Selects ETACS Forward channels for Channel Mode.
REVerse 4-34 Selects ETACS Reverse channels for Channel Mode.
NAMPS:
FORward 4-34 Selects NAMPS Forward channels for Channel Mode.
REVerse 4-34 Selects NAMPS Reverse channeis for Channel Mode.
NT400:
FORward 4-34 Selects NT400 Forward channels for Channel Mode.
REVerse 4-34 Selects NT400 Reverse channels for Channel Mode.
FORMat? 4-35 Returns Duplex Receiver channel format setting.
DEMOD b 1or0 4-35 Sets AF Generator Qutput to DEMOD OUT Cennector.
DUPlex 4-35 Selects DUPLEX OUT Connector as Duplex Receiver
Qutput.
FREQuency f [units] 250.0 to 6999949.9 4-35 Sets Duplex Receiver Frequency in kHz or selected
(kMz); HZ, KHZ or MHZ optional units.
FREQuency? 4-35 Returns Dupiex Receiver frequency setting in kHz.
LEVel:
DBm n ~137.0 to 0.0 4-35 Sets Duplex RF Level in dBm.
DBm? 4-35 Returns Duplex RF Level setting in dBm.
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DUPlex:OUTput:METER:AF

COMMAND RANGE PAGE DESCRIPTION
DUPiex:
CUTput:
METER:
AF 4-36 Displays AF Meter/Duplex Receiver Operation Screen.
DiSTortion 4-38 Displays Distortion Meter/Dupiex Revr Opn Screen.
PMM 4-36 Displays Digital Mulimeter/Duplex Revr Opn Screen,
SINAD 4-36 Displays SINAD Meter/Duplex Revr Opn Screen.
MODE xxx DIRect or CHANNe! 4-36 Selects Duplex Receiver Mode,
OFFSet f -999749.¢ to 998749.9  4-36 Sets Offset Frequency in kHz,
OFFSet? 4-36 Returns Offset Frequency setting in kMz.
IR 4-38 Selects T/R Connector as Duplex Receiver Cutput.
RCL n 1t09 4-26 Recalls stored Duplex environment.
SPEAKer:
SOURce type OFF, FGEN, SINAD or  4.28 Routes selected connector or source to Speaker.
EXT MOD
STCRe n 1to 8 4-29 Stores current Duplex environment.

FETCH COMMANDS (SEE INITIATE AND FETCH COMMANDS.)

FREQUENCY ERROR METER COMMANDS

M_RF:
ALARM b
Ll
LEVel f
STATe b
PEAK?
PH b
RANGe:
AUTO
UPPer f
RCL
RESoelution f
STCRe n
UL:
LEVel f
STATe b
M_RF?

1org

0.0000 to 100,000
tord

1 0r 0

11,10 or 100
to @
or 10
to 9

—h wd o O

G000 to 100,500
or 0

- O

Enables/Disables Alarm for Upper or Lower Limit,

Sets Lower Limit Level in kHz.

Enables/Disables Lower Limit.

Returns Frequency Error Meter Peak reading in Hz.
Enables/Disables Peak Hold Feature.

Selects Autcrange for Meter Range.

Sets Meter Range in kHz.

Recalls stored Frequency Error Meter environment,
Sets Meter Resolution in Hz.

Stores current Frequency Error Meter environment,

Sets Upper Limit Level in kHz.
Enables/Disables Upper Limit.
Returns RF Frequency Error Meter reading in Hz.

FUNCTION GENERATOR COMMANDS (SEE AF GENERATOR COMMANDS.)

GENERATOR COMMANDS (SEE RF GENERATOR COMMARNDS.)

GENERIC MEASURE COMMANDS

MEASure:
AUDio? [e,1
CURRent:
AC? [e]
DC? {&]
FREQuency? [e,r]
MIC?
PHASe? [e]
POWer? [e]
RESistance? [e]
SINAD? r
SQUelch?
TEMPerature:
AMBient?
POWer?
VOLTage:
AC7 {e]
DC7? [e]
SUPpiy? [n]

5-10

-15, 5 or 15

4-103

4-103
4-103
4-103
4-103
4-103
4-103
4-103
4.103
4-103

4-103
4-103

4.103
4-103
4-104

Returns AF Meter reading in Hz.

Returns DMM ac Current reading in amps.
Returns DMM de Current reading in amps.
Returns signal frequency in kHz.

Returns state of MIC/ACC Connector Input.
Returns Phase Meter reading in radians.
Returns Power Meter readings in mW,
Returns DMM Resistance readings in kW,
Returns SINAD Meter reading in dB.
Returns Squelch state (1 if broken),

Returns Ambient temperature in degrees Celsius.

Returns Power Term temperature in degrees Celsius.

Returns DMM ac voltage reading in volits,
Returns DMM dc voltage reading in volts,
Returns selected Power Supply voltage in volts.



#CLS

COMMAND RANGE PAGE DESCRIPTION
IEEE 488.2 COMPLIANCE COMMANDS
*CLS 3-46 Ciears all Status Registers to zero.
#DDT a3-48 Defines Device Trigger.
#DMC "name, command; ... 3-48 Defines a macro.
#EMC b tord 3-46 Enables/disables macros.
#EMC? 3-46 Returns enable/disable macros status.
*ESE n 0 to 255 3-46 Sets Standard Event Status enable register.
®ESE? 4-46  Returns Standard Event Status enabie register value.
HESR? 3-48 Returns Standard Event Status Register value.
FIDN? 3-48 Returns FM/AM-16008 identification.
#LMC? 3-46 Returns list of currently defined macros.
#OPC 3-46 Activates bit 0 of Standard Event Status Register
when operation finishes.
#OPC? -46 Activates bit 4 of Status Byle when operation finishes.
®PMC 3-49 Deletes all macros {except predefined) and declared
variables from FM/AM-1600S.
*RCL n 1to9 3-47 Recalis stored FM/AM-16008 environment.
*#RST 3-47 Returns FM/AM-18008 to default settings.
#SAV n 1to 9 3-47 Stores current FM/AM-1600S environment.
¥SRE n 0 to 255 3-47 Sets Service Request enable register.
*SRE? 3-47 Returns Service Request enable register value.
XSTB? 3-47 Returns Status Byte value,
®*TRG 3-47 Executes trigger command as defined by %DDT.
*TST? 3-47 Performs Self Test/Returns 0 {passed) or 1 (failed).
EWAL 3-48 Pauses command execution to complete operations.
INITIATE and FETCH COMMANDS
FETCh:
AF? 4-104 Returns Audio Frequency Meter reading in kHz.
DMM? 4-104 Returns Digital Multimeter reading in A, V or k{2,
RFE? 4-104 Returns Frequency Error Meter reading in kHz.
INtTiate:
AF 4-104 Prepares AF Meter for FETch reading.
BMM 4-104 Prepares DMM for FETch reading.
RF 4-104 Prepares Frequency Error Meter for FETeh reading.
KEY COMMANDS
KEY 3-32 Returns keycode of next Front Pane! Key pressed.
KEY? 3.32 Returns 1 if any Front Panel Key is pressed or 0.
KEYPAD COMMANDS
KEYPAD:
CLAIM 3-32 Sends Front Panei Keyboard input to TMAC Interpreter.
ERASE n ite6 3-73 Erases current Soft Function Key Fn definition.
LABel n, "Label" 1to 6 3.-74 Creates Labelfor Soft Function Key Fn.
SOFT 3-75 Creates Soft Function Key frame in current screen.
UNCLAIM 3-32 HReleases Front Panel Keyboard for normal use.
MACRO FUNCTION COMMANDS
BEGIN 3-50 Allows macro to have multiple lines.
CASE variable 3.52 Provides predetermined decision point.
OF valug?: command
OF value2: command
OTHERWISE: command
DELAY ¢ 3-56 Provides time delay in ms.
DO seguence UNTIL condition 3.-56 Performs set of commands.
END 3-59 Ends macro.
ENDCASE 3-52 Ends Case command,
EXEC address or EXEC &name 3-5¢ Executes a macro.
FLUSH 3-60 Returns pending responses,
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FOR NEXT

COMMARND RANGE PAGE DESCRIPTION
FOR variable=initial YO ending STEP step 3-61 Performs set of cormmands repeatedly.
sequence
NEXT variable
FORGET "name” 3-82 Deletes macro calied "name” from memory.
IF condition sequence; ENDIF 3-68 Provides decision point.
IF condition sequence; ELIF condition sequence 3-69 Provides decisien points.
ELIF condition sequence;ENDIF
IF eondition sequence 3-70 Provides decision point,
ELSE condition sequence ENDIF
INPUT variable 3-72 Allows data entry through RS-232 Connector during
macro execution,
INTERP "string;string;...;string" 3-72 Executes commands, unknown when macro is defined.
RETURN 3-81 Returns value from function or returns macro
execution to previcus macro.
ROOM 3-82 Used with PPRINT to return memory bytes available.
WHILE condition sequence, WEND 3-87 Performs sel of commands repeatedly until
conditional expression is false.
MATHEMATICAL FUNCTION COMMANDS
ABS(n) 8-18 Produces absolute value of n.
CALCULATE? expression 3-52 Calculates expression functions and returns result.
COS{n) 3-14 Produces cosine of n in radians.
EXP{n) 3-14 Produces e to the power of n.
FALSE OFF 3-12 Produces 0,
FLCOR({n) 3-13 Produces truncated value of n.
LN(n) 3-13 Produces natural logarithm (base e) of n.
LOG(n) 3-13 Produces base 10 logarithm of n.
RAND x 3-12 Sets seed (starting point) to x for random generator,
RND(n} 3-12 Produces random integer between 0 and n.
SIGN{n) 3-14 Produces -1 if n<0, 0 if n=0 or 1 if n>0.
SiIN(n} 3-14 Produces sine of n in radians.
SQR({n} 3-14 Produces positive square root of n.
TRUE,ON 3-12 Produces 1.
MASS MEMORY COMMANDS
MMEMory:
CATalog:
ENTRY? n 0 to 512 4-101 Returns line n from Flash Memory File Directory.
FREE? 4-101 Returns available file space in bytes.
UsSED? 4-101 Returns used file space in bytes.
CATalog? 4-131 Returns Flash Memory status.
DELete "f* 4-1061 Deletes file with file name .
iNiTialize 4-101 Erases aill files stored in Flash Memory.
iNITialize? 4-101 Returns 1 for file system initialized or 0 otherwise.
LOAD:
CAlLibration "f" 4-101 Loads Calibration Data from Flash to 18008 Memory.
DATA v, "t 4-101 Loads variable stored as file name f, from Flash to
16008 Memory as v.
MACRo "m","f* 4-101 Loads macros and variables stored as file name f
from Flash to 16008 memeory, executing macro m.
STATe n, ™" 0to 8 4-101 Loads 16003 State stored as f, into Auxiliary
Functions "Store Parameters Menu” as entry n.
TRACe:
ANLZ n,"f" 0to9 4-101 Loads Spectrum Analyzer trace stored as f, into
Spectrum Analyzer "Store Parameters Menu” as
entry n.
SCOPe n,"f" 0to9 4-101 loads QOscilloscope trace stored as f, into
Oscilloscope "Store Parameters Menu” as entry n.
PACK 4-101 Frees memeory space from deleted files.
STCRe:
CAlLibration "f* 4-102 Stores current Calibration Data as f in Flash Memory.
DATA v, "f" 4-102 Stores variable v in Flash Memory as file name f.
MACRo "m""f" 4-101 Stores currently loaded macros and variables as file
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MMEMory:STORe:8TATe

COMMAND RANGE PAGE DESCRIPTION
MMEMory:
STORe:
STATe n,"f* 0to © 4-102 Stores entry n of Auxiliary Functions "Store
Parameters Menu" as f in Flash Memory.
TRACe:
ANLZ n "f" 0to @ 4-102 Stores entry n of Spectrum Analtyzer "Store
Parameters Menu" as f in Flash Memory.
SCCPe n,"t" 0to9 4-102 Stores entry n of Oscilloscope "Store Parameters
Menu" as f in Flash Memory.
TYPE? "f" 4-102 Returns file type of file name f.
MODULATION METER (AM) COMMANDS
M_MOD:
ALARM b 1orh 4-74 Enables/Disables Alarm for Upper or Lower Limit.
Li:
LEVel n 0.0 to 100.0 4-74 Sets Lower Limit Level in percent.
STATe b Tord 4-74 Enables/Disables Lower Limit.
PEAK? 4-74 Returns Modulation Meter Peak reading in percent,
PH & tor0 4-74 Enables/Disables Peak Hold Feature.
RANGe:
AUTO 4-74 Selects Autorange for Meter Range.
UPPer n 40 or 100 4-74 Selects Meter Range in percent.
RCL n 1te 9 4-74 Recalls stored Modulation Meter environment.
STORe n IRCR 4-74 Stores current Modulation Meter environment.
UL.:
LEVel n 0.0 to 106.0 4-75 Sets Upper Limit Level in percent.
STATe b 1ore 4-75 Enables/Disables Upper Limit.
M_MOD? 4.75 Returns Modulation Meter reading in percent.

MULTITASKING MACROS COMMANDS

ACTIVATE "name"
SLEEP "name’
STOP

TASK "name"
TPAUSE

TSTOP

WAKE "name"

NON-VOLATILE MEMORY COMMANDS

NVRCL name,location
NVSAV name,location

OSCILLOSCOPE COMMANDS

SCOPe:
ARM
AVErage n 1 to 100
COMPare n 1to 9
COUPting type AC, DC or GROund
FULL
HORiZontal n -12 to 12
INPut:
FiLTer:
CWEight:
STATe b 1or0
HPASs:
FREQuency f 0.2 te 100
S8TATe b 1ore
LPASSs:
FREQuency f 0.2 to 50
STATe b 1or@

[

'

W Wwwwww
v i

oot
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Puts specified task in schedule queue.

Removes specified task from schedule queue.

Stops all macros,

Declares specified loaded macro to be a task.
Passes command execution to next task in queue.
Stops and removes current task from queue.

Puts specified task in queue/executes from last stop.

Recalls variable or array store in NVRAM.
Stores variable or array in NVRAM,

Arms Oscilloscope if in One shot Mode,

Selects Average Mode and number of samples,

Selects Compare Mode with stored trace n.

Selects external coupling.

Selects full size Oscilloscope display for other
Operation Screens,

Sets Horizontal Time Offset in major divisions.

Selects C-Weight Filter as input Filter.

Sets Migh-Pass cutoff frequency in kKHz.
Selects High-Pass Filter as Input Filter,

Sets Low-Pass cutoff frequency in kHz.
Selects Low-Pass Filter as input Fiiter.



SCOPe:INPut:FiLTer:NOTch:FREQuency

DATA n.offset,data
DATA? n,offset points

GET name,n
GET? n,offset

MAX? n, offset points
MINT n,offset,points

PUT name,n
TRiGger:

AUTO

IMMediate

NORM

ONE

SOURce type

VERTical n
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1to 9;0 to 399; 0 to 255
0 to 9,0 to 399;1 to 400

array name;0 to &
0 to 9;0 to 399

0 to 8;0 to 399;1 to 400
0 to 9;0 to 399;1 to 460

array name; 1T to §

EXTernal, INTernal
or BUS
0 te 255
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COMMAND RANGE PAGE DESCRIPTION
SCCOPe:
INPut:
FILTer:
NOTch:
FREQuency 0.5t 1.5 4-48 Sets Notch Filter width in kHz.
STATE 1or0 4-46 Selects Notch Filter as Input Filter.
INTernal type IF, DEMOD, POWar, 4-46 Selects internal Oscilloscope input,
SINAD, FUNCtion or
XAUDIO
LEVel n 0 to 255 4-46 Sets Trigger Level.
LiVe |b} 1010 4-46 Selects Live Trace Mode pesforming SCREEN:SCOPE
it bis 1. Default bis 1.
MARKer:
AQFF 4-46 Disable both markers.
DELTA:
AMPLitude? 4-46 Returns amplitude difference between Trace Marker
cressings in volts,
POINt? 4-48 Returns Marker position difference in graticules,
TIME? 4-48 Returns difference in Marker time positions in ms.
TRACK & Tord 4-46 Enabies/Disables marker tracking.
MARKer1:
AMPLitude? 4-47 Returns Vertical value at Marker t in volits.
POINt n 1to 100 4-47 Sets Marker 1 position in graticules.
POINt? 4-47 Returns Marker 1 position in graticules.
5TATe b 1o0r0 4-47 Enables/Disables Marker 1.
ETATe? 4-47 Returns Marker 1 status.
TIME? 4-47 Returns Marker 1 positien in ms.
MARKer2:
AMPLiude? 4-47 Returns Vertical vaifue at Marker 2 in volts.
POINt n 1 to 100 4-47 Sets Marker 2 position in graticules,
POINt? 4-47 Returns Marker 2 position in graticules.
STATe b 1or0 4-47 Enables/Disables Marker 2.
BTATe? 4-47 Returns Marker 2 status,
TIME? 4-47 Returns Marker 2 position in ms.
QTR 4-48 Selects 1/4 size Oscilloscope display for other
Operation Screens.
RCL n 1te 9 4-48 Recalls stored Oscilloscope Trace and envirenment.
SCALe n 1 te 50000 (1-2-8 4-48 Sets Scale in mV/div for AC, DC or GND Input,
sequence};
2,.4,10 or 20; Sets Scale in kHz/div for FM Demod Audio Input.
500, 1000 or 2500 Sets Scale in mV/div for Fune Gen or Ext Mod Input,
SCALe? 4-48 Returns Scope Scale.
SOURce type EXTernal or INTernal 4-48 Selects Input type.
STATe b ford 4-48 Enables/Disables Scope display in other QOperation
Screens.
STORe n 1092 4-48 Stores current Oscillescope Trace and environment.
SWEep ¢ 1 to 160000 (1-2-5 4-49 Sets Oscilloscope Sweep Rate in ps.
sequence)
SWEep? 4-49 Returns Oscilloscope Sweep Rate in us.
TRACE:

Sets points into trace beginning at offset.

Sends trace data points directly to host,

Assigns values of trace n to named array.

Returns value of trace 0 to 9 at offset.

Returns maximum vertical value. Returns x,y position.
Returns minimum vertical value. Returns x,y position.
Assigns values of an array to a stored trace.

Selects Auto Sweep for Trigger Mode.

Triggers Oscilloscope after command interpretation.

Selects Normal Sweep for Trigger Mode.

Selects One Shot for Trigger Mode.

Selects source to trigger on. External or Internal (AC
or DG Input only)., BUS is %*TRG or GET command.

Sets Vertical Offset in graticules.



M_PM:ALARM

COMMAND RANGE PAGE DESCRIPTION
PHASE METER COMMANDS
M_PM:
ALARM b tor0 4-84 Enables/Disables Alarm for Upper or Lower Limit.
LL:
LEVel n 0.00 to 10.00 4-84 Sets Lower Limit Level in radians.
STATe b {or0 4-84 Enables/Disables Lower Limit,
PH b {or0 4-84 Enables/Disables Peak Hold Feature.
RANGe:
AUTO 4-84 Selects Autorange for Meter Range.
UPPer n 1, 580r10 4-84 Sets Meter Range in radians.
RCL n 1to 9 4-84 Recalls stored Phase Meter environment,
STORe n 1to 9 4-85 Storaes current Phase Meter environment.
UL
LEVel n .00 to 10.00 4-85 Sets Upper Limit Level in radians.
STATe b tord 4-85 Enables/Disables Upper Limit.
M_PM? 4-85 Returns Phase Meter reading in radians.

PHASE METER (RMS) COMMANDS

M_PMRMS:
ALARM b
LL:
LEVel n
STATe b
PH b
RANGe:
AUTO
UPPer n
RCL n
8TORe n
Uhs
LEVel n
STATe b
M_PMRBRMS?

POWER METER COMMANDS

M_PWR:
ALARM b
EXT:
STATe b
STATe?
OFFSet n
OFFSet?
LE:
LEVel n
STATe b
PEAK?
PH b
RANGe:
AUTO
UPPern

RCL n
S8TORe n
TYPE:
CcwW
PEAK
AMS
UL:
LEVel n
STATe b
ivi_PWR?

1ord
0,00 to 10.00

tor®
tord

i, 50r10
ito 9
1to 9

0.00 to 10.00
1or0

1ord

{ord

-49.9 to 99.5

0.0000 {o 2006.0000
tord

forQ

02, .65, .1, .2, .5, 1,2,
5,10, 20, 50, 100 or 200

1to 8
1te 9

G.0000 to 200.00
1or0

Enables/Disables Alarm for Upper or Lower Limit.

Sets Lower Limit Level in radians.
Enables/Disables Lower Limit.
Enabies/Disables Peak Hold Feature.

Selects Autorange for Meter Range.

Sets Meter Range in radians.

Recalls stored Phase Meter (RM8) environment.
Stores current Phase Meter (RMS8) environment.

Sets Upper Limit Level in radians,
Enables/Disables Upper Limit,
Returns Phase Meter (AMS) reading in radians.

Enables/Disables Alarm tor Upper or Lower Limit.

Enables/Disables External Loss/Gain Offset.
Returns External Loss/Gain Offset siate.

Sats External Loss/Gain Offset in dBm.

Returns kExternal Loss/Gain Offset vaiue in dBm.

Sets Lower Limit Level in Watts.
Enables/Disables Lower Limit.

Returns Power Meter Peak reading in mW.
Enables/Disables Peak Hold Feature.

Selects Autorange for Meter Bange.
Selects Meter Range value in Watls,

FRecalls stored Power Meter environment.
Stores current Power Meter environment.

Selects Average Power Measurement.
Sselacts Peak Power Measurement,
Selects RMS Power Measurement.

Sets Upper Limit Level in Watts.

Enables/Disables Upper Limit,
Returns Power Meter reading in mW,
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PROGram:STARTup:NAME

COMBMAND BANGE PAGE DESCRIPTION
PROGRAM COMMANDS
PROGram:
STARTup:
NAME "name” 4-99 Selects macro name to execute at power up.
NAME? 4-98 Returns name of macro set to execute at power up,
DELETE 4-99 Deletes power up macro designation (not macro).

RECEIVER COMMANDS

NOTE: Queries return -1 if data is not available or is invalid.

CAlLibration:FMZ n

RECeive:
AGC:
AUTO
MANual n
USER:xxx

CHANnRel n

CHANnRel:

FORMat:

AMPS:
FORward
REVerse

ETACS:
FORward
REVerse

NAMPS:
FORward
REVerse

NT400:
FORward
REVerse

FORMat?

DCs:
iNVert?
NORMai?
STATe b

DECode type

DEVRms

DiGital type

DISTortion

DMM

DSAT:

STATs b

DSAT?

DST:

STATe b
bDsT?

DTMF:

STATe b

DTMF?

FIND:
FREQuency?
REFerence n
REFerence?

FREQuency flunits)

FREQuency?
INPut:
ANTenna
ATTenuation n
TR
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1to 4

0 to 255

DATA, HIGH, MEASure,
SPeech, TYPET, TYPE2
or TYPES3

1 to 1023

1o0rQ
DTMF, TONE or DIGital

DCS, DCSINV, DST
POGCSAG or DSAT

1or0

Ter0

1tor®

-110 to -5

250.0 to 999999.9 kHz;
HZ, KHZ or MHZ

0, 20 or 40

4-21

Zeros FM Deviation Meter, displays Revr Opn Screen,
and selects FMn Modulation.

Selects Aute Mode for AGC.
Selects Manual Mode and level for AGC.
Selects User Dotined Mode and type for AGC.

Sets Receiver to selacted cellular channel.

Selects AMPS Forward channels for Channel Mode.
Selects AMPS Reverse channels for Channel Mode.

Selects ETACS Forward channels for Channel Mode.
Selects ETACS Reverse channels for Channe! Mode.

Selacts NAMPS Forward channels for Channe! Mode.
Selects NAMPS Reverse channels for Channel Mode.

Selects NT400 Forward channeis for Channei Mode.
Selects NT400 Reverse channels for Channel Mode,
Returns channel format setting.

Returns 3 octal digits from inverted DCS.

Returns 3 cctal digits from normal DCS.
Enables/Disables DCS decoding.

Sets Receiver decoding type.

Displays Deviation Meter (RMS) on Revr Opn Screen.
Sets digital type.

Displays Distortion Meter on Revr Opn Screen.
Displays Digital Multimeter on Revr Opn Screen.

Enables/Disables DSAT decods.
Returns DSAT reading (NAMPS option installed).

Enabies/Disables DST decode,
Returns DST reading (NAMPS option instailed).

Enables/Disables DTMF decode,
Returns string of decoded digits.

Searches for first frequency > Reference Level
Sets Find Reference Level in dBm.

Returns Find Reference Level setting in dBm.
Sets Receiver Frequanoy.

Returns Receiver Frequency setting in kiMz.
Selects ANTENNA IN Connector for Receiver Input.

Sets Receiver Input Attenuation Level in dB.
Selects T/R Connector for Receiver Input.



RECeive:MODE

COMMAND RANGE PAGE DESCRIPTION
RECsive:
MODE type DIR, CHAN or SCAN 4-17 Selects Receiver Operation Mode.
MODMeter 4-17 Displays Modutation Meter on Revr Opn Screen.
MODulation:
AMn tor2 4-17 Selects an Amplitude Modulation Type.
BFO 4-17 Selects Beat Frequency Oscillation.
FMn 1,2,30r4 4-17 Selects a Frequency Modulation Type.
LS8 4-18 Selects Lower Side Band Modulation.
PM 4-18 Selects Phase Modulation.
UusB 4-18 Selects Upper Side Band Moduiation.
USER:
FlLTer f 3, 30 or 300 -18 Sets User Defined IF Filter cutoff frequency in kHz.
MODulation: AM, FM, PM, DATA, 4-18 Selacts User Defined Modulation Type,
BFO, LSB or USB
POST:
APASs 4-18 Selects All Pass Post Detection Filter.
BPASs f.fh .8 1o 20; 0.1 to B0 4-18 Selects Bandpass Post Detection Filter and sets low-
high cutoff frequencies in KHz.
CWEight 4-18 Selects C-Weighted Post Detaction Filter.
HPASs f .5 to 20 4-18 Selects High-Pass Post Detection Fiiter and sets
cutoff frequency in kHz,
LPASs f .1 te 30 4-18 Selects Low-Pass Post Detection Filter and sets
cutoff frequency in kHz.
MQDulation? 4-18 Returns Modulation Type.
QUTput:
AlbDio b 1or0 4-19 Enables/Disables AUDIO GUT Connector Qutput.
DEMCD & 1or0 4-19 Enabies/Disables DEMOD OUT Connector Output.
SPEAKer b 1o0or@ 4-19 Enables/Disables Test Set Speaker Qutput.
PMRms 4-19 Displays Phase Meter {(RMS)} on Revr Opn Screen.
POCSAG:
CAPcode? 4-19 Returns received capcode.
MESSage? 4-19 Returns message siring.
RATe b 1or0 4-19 Selects High (1) or Low (0) POCSAG rate to decode.
RATe? 4-19 Returns selected POCSAG rate.
8TATe b 1or0 4-19 Enables/Disables POCSAG decoding.
TYPE? 4-19 Returns POCSAG Function lype.
RCL n 109 4-20 Recalls stored Receiver envitonment.
SCAN:
ABORt 4-20 Stops Receiver Scan Function.
CONTinue 4-20 Starts or, if paused, continues Scan Function,
FREQuency? 4-20 Returns frequency being scanned.
INCrement f 0.0 to 69999.9 4-20 Sets Receiver Scan increment in kHz.
PAUSe ¢ 0.0 {0 99.9 4-20 Sets Receiver Scan Pause time in seconds.
PAUSe? 4-20 Returns 1 if paused, 0 otherwise.
RATe t 0.00 1o 99.99 4-20 Sets Heceiver Scan Rate in seconds.
STARt f 250.0 to 999999.9 4-20 Sets Receiver Scan start frequency in kHz.
STOP f 250.0 to 9999969.9 4-20 Sets Receiver Scan stop frequency in kHz.
SINAD 4-20 Displays SINAD Meter on Receiver Operation Screen.
$QUslch n 0.0 10 1.9 4-20 Sets squelch level.
SQUelch? 4-21 Returns squelch level setting.
STORe n 1to9 4-21 Stores current Receiver environment.
TONE:
STATe b {orQ 4- Enables/Disables Audio Tone deceding.
TYPE xxx CCIR, EEA, EIA, ZVEI, 4-21 Selects Audio Tone Type to decode,
DDZVEL, DZVEI, NATEL,
EURO, TONESBS, CCIRH,
CCIRH4 or USER . : - :
TONE? 4-21 Returns received Audio Tene sequence string.
VOLume n 0.0 to 1.0 4-21 Sets volumae lavel.
VOLume? 4-21 Returns volume level setting.
VOLume:
AUTO b 4-21 Enables/Disables Autematic Volume Contrel.
AUTO? 4-21 Returns Automatic Volume Control state.
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GENerator:AF

COCMMAND RANGE PAGE DESCRIPTION
RF GENERATOR COMMANDS
GENerator:
AF 4-4  Displays AF Level Meter on RF Gen Opn Screen.
CHANnel n 1to 1023 4-4  Selects RF Generator celfular channel,
CHANnekl:
FORMat:
AMPS:
FORward 4-4  Selects AMPS Forward channels for Channel Mode.
REVerse 4-4  Selects AMPS Reverse channels for Channel Mode.
ETACS:
FORward 4-4 Selects ETACS Forward channels for Channsel Mode.
REVerse 4-4 Selects ETACS Reverse channels for Channel Mode.
NAMPS:
FORward 4-4 Selacts NAMPS Forward channels for Channel Mode.
AEVerse 4-4 Selects NAMPS Reverse channels for Channel Mode.
NT400:
FORward 4-4 Selects NT400 Forward channeis for Channel Mode.
REVerse 4-4 Selects NT408 Reverse channels for Channel Mode.
FORMat? 4-4 Returns channel format setting.
BCs:
iNVert nnn 000 to 777 4-5  Generates 3 digit octal DCS Code in inverted mode.
NORMal nnn 000 to 777 4-5  Generates 3 digit octal DCS Code in normal mode.
STOP 4-5  Stops generating continuous BCS Code,
BiAL "sequence” 0 to 9 {each digit) 4-5 Encodes sequence (516 digits) as 2805 Pulse Code.
DiAL:
FREQuency f 0.0 to 40000.0 4-5  Sels 2805 Pulse Tone Frequency.
FREQuency? 4-5  Returns 2805 Pulse Tone Frequency.
BiSTortion 4-5  Displays Distortion Meter on RF Gen Opn Screen.
DMM 4-5 Displays DMM on RF Generator Operation Screen.
DSAT n 0to & 4-5  Generates DSAT code (NAMPS option installed).
DSAT:STOP 4-5  Btops generating continuous DSAT code.
DST n Otoé 4-5  Generates DST codse.
DST:S8TOP 4-5  Stops generating continuous DST cede.
DTMF "seq",mark, space 0 to @ {each digit), 26 to 4-6  Generates DTMF coded sequence (<16 digits).

FREGuency flunits]

FREQuency?
IMTS8 "sequence"
LEVel nfunits]

LEVel:UNIT?
LEVel?
MODE type
MTS8 "sequence"
OUTput:
AUDio b
DEMOD b
PCGCSAG:
ALPHA:
LOWer capceods
NUMeric capecede
SPECial capcode
UPPer capeode
BEEP n,capcods
NUMeric capcode
RATe b
RATe?
RCL n
SINAD
SPEAKer:SCURce type

STOHRe n
TONE "sequence”

5-18

9999 (ms), 25 to 99 (ms)
250.0 to 899999.99 kHz, 4-6
HZ,KHZ or MHZ

4-6
¢ to 9 (sach digit} 4-8
-137.0 to 0.0 {dBm); 4-6
0.031 uV to 0.224 V; DBm

V, MV {mV) or UV {pV)

4-6
4-6
DiRect or CHANnNgI 4-6
Oto @ 4-6
for0Q 4-6
for@ 4-7

0 to 2097151

0 to 2097151

0 to 2097151

0 to 2087151

1to 4, 0 to 2097151
0 to 2097151

1ero0

R R R SR SR SR A
0 000~~~ S T

1}

1t0 G

OFF, FGEN, SINAD
or EXTMOD
1to g

Y
'

|
i ]

Sets RF Generator Frequency.

Returns RF Generator Frequency setting in kHz.
Generates sequence (<16 digits) as IMTS Code.
Sets BF Generator Output Level,

Returns current units for RF Generator Output Level.
Raturns RF Generator Output Level in current units.
Selects RF Generator Operation Mode.

Generates sequence {516 digits) as MTS Code.

Routes AF Gen Cutput to AUDIO QUT Connector,
Routes AF Gen Quiput to DEMOD OUT Connector,

Generates lower case alpha message for capcode.

Generates alphanumeric message for capcode.

Generates special character message for capcode.

Generates upper case alpha message for capcode.

Generates n Tone beep POCSAG message for capcode.

Generates numeric message for capcode.

Selects High (1) or Low {1) POCSAG rate.

Returns current POCSAG rate setting.

Recalls stored RF Generator environment.

Displays SINAD Meter on RF Gen Opn Screen.

Routes selected connector or source to Test Set
Speaker.

Stores current RF Gensrator environment.

Generates sequence as an Audio Tone.



COMMAND

GENerator:TONE:TYPE

DESCRIPTION

GENerator:
TONE:
TYPE code

USEHR:
DEFine "id".f,d

TREMote f
TREMote:STOP

SCOPE COMMANDS (SEE OSCILLOSCOPE COMMANDS.)

SCREEN COMMANDS

SCREEN:
AF
ANLZ
BER
CELL

DEViation
DISTortion
DMM

DRMS
DUPlex
DUPRX
DUPTX
FREQuency
FUNC
GENCELLular

GENerator
GENRECC

GENRVC

MO Dulation
PM

PMRAMS
POWer
RECoiver
SCOPe
SiGnat
SINAD
USER

SETUP COMMARNDS

SETUP:
AF
ANLZ
DiSTortion
DUPlex
DUPRX
DUPTX
FUNC
GENerator
MONitor
RECeiver
SCOPe
SINAD

CCIR, EEA, EIA, ZVEL,
DDZVED DZVE] NATEL,
EURO, TONESE, CCIRHM,
CCIRH4 or USER

Gto8orAteT, 0.0 to
9969 9, 20.0 to 9899.9
1050 to 2059 (by 100)
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Selects an Audio Tone Type.

Assigns frequency f in Hz and duration d in ms to

id character for User Defined Audio Tone Type.
Generates Tone Remote sequence for flone in Mz,
Stops Tone remote Guard Tone,

Displays AF Meter Operation Screen.

Displays Spectrum Analyzer Operation Screen.

Displays BER Meter Operation Screen.

Displays Forward Control Channel Screen of AMPS
Cell Site Monitor {AMPS option instailed).

Displays Deviation Meter (Peak) Gperation Screen.

Displays Distortion Meter Operation Secreen.

Displays DMM Meter Operation Screen.

Displays Deviation Meter (RMS) Operation Screen.

Displays Duglex Operation Screen.

Displays Duplex Transmitter Operation Screen.

Displays Duplex Receiver Operation Screen.

Displays Frequency Error Mater Operation Screen.

Displays AF Generator Operation Screen.

Displays Main Menu of AMPS8 Mobile Simulator (AMPS
option installed).

Displays RF Generator Operation Screen.

Displays Reverse Control simulation Screen of AMPS
MobiHe Simulator {AMPS option installed).

Displays Reverse Veice Channel Simulation Screen of
AMPS Maobile Simulater (AMPS option installed).

Displays Modulation Meter Cperation Screen.

Displays Phase Meter Cperation Screen.

Displays Phase Meter (RMS)} Operation Screen.

Displays Power Meter Operation Screen.

Displays Receiver Operation Screen.

Displays Oscilloscope Operation Screen.

Displays Signal Strength Meter Operation Screen.

Displays SINAD Meter Operation 8Screen,

Displays blank User Scraen.

Selects AF Meter routing.

Selects Spectrum Analyzer routing.
Selects Distortion Meter routing.
Selects Dupiex routing.

Selects Duplex Receiver routing.
Selects Duplex Transmitter routing.
Selects AF Generator routing.
Selects RF Generator routing.
Selects Generator/Monitor routing.
Selects Receiver routing.

Selects Oscilloscope routing.
Selects SINAD Meter routing.



M _SIG:PEAK?

COMMARND RANGE PAGE DESCRIPTION
SIGNAL STRENGTH METER COMMANDS
M_SIG:
PEAK? 4-80 Returns Signal Strength Meter Peak reading.
PH b iord 4-80 Enables/Disables Peak Hoid Feature.
RCL n 1to @ 4-80 Recalis stored Signal Strength Meter environment.
STCRe n 1to @ 4-80 Stores current Signal Strength Meter environment.
M_SIG? 79 4-80 Returns Signal Strength Meter reading.
SINAD METER COMBMANDS
M_SINAD:
ALARM b 10r0 4-78 Enables/Disables Alarm for Upper or Lower Limit,
AVErage b 1o0r0 4-78 Enables/Disables Averaging.
FiLTer f 600 to 1400 4-78 Sets Noteh Filter Frequency in Hz.
INPut:type DEMOD, SINAD, 4-78 Selects SINAD Meter Input.
XAUDIO or FGEN
LL:
LEVel n 3.0 to 40.0 4-78 Sets Lower Limit Level in dB.
STATe b 1or0 4-78 Enables/Disables Lower Limit.
PEAK? 4-78 Heturns SINAD Meter Peak reading in dB.
P b 1or0 4-78 Enables/Disables Peak Hold Feature.
RCL n 1to0 8 4-78 Recalls stored SINAD Meter environment.
RESciution n 0.1 0r0.5 4-78 Sets SINAD Meter readout resolution in dB.
RESolution? 4-78 HReturns SINAD Meter readout resolution setting in dB.
SELect:
CWEight 4-79 Selects C-Weight Filter.
LPASs f 100 to 30000 4-79 Selects Low-Pass Filter with cutoff frequency in Hz.
STORe n 1to@ -7¢  Stores current SINAD Meter envirenment.
UL:
LEVel n 3.0 t0 40.0 4-79 Sets Upper Limit Level in dB.
STATe b tore 4-7% Enables/Disables Upper Limit.
M_SINAD? 4-79 Returns SINAD Meter reading in dB.
SOUND COMMARND
SOUND f,t 3-83 Sends fHz tone for t ms to Test Set Speaker.
SPECTRUM ANALYZER COMMANDS
ANLZ:
AVErage n 1to 100 4-55 BSelects Average Mode for Analyzer.
CHANnRel n 1to 1023 4-58 Sets frequency to selected cellular channel.
CHARNnRel:
FORMat:
AMPS:
FORward 4-55 Selects AMPS Forward for Analyzer Channel Mode.
REVerse 4-55 Selects AMPS Reverse for Analyzer Channel Mode.
ETACS:
FORward 4-55 Selects ETACS Forward for Anaiyzer Channel Mode.
REVerse 4-85 Selects ETACS Reverse for Analyzer Channel Mode.
NAMPS:
FORward 4-55 Selects NAMPS Forward for Analyzer Channel Mode,
REVerse 4-55 Selects NAMPS Reverse for Apalyzer Channel Mode,
NT4006:
FORward 4-55 Selects NT400 Forward for Analyzer Channel Mode.
REVerse 4.55 Selects NT400 Reverse for Analyzer Channel Mode.
FORMat? 4-55 Returns channe! format setting.
COMPare n 1to9 4-56 Selects Compare Mode with stored trace n.
FIND:
FREGQuency? 4-56 Searches for first frequency > Reference Level.
REFerence n {varies} 4-56 Sets Find Reference Level in dB.
REFerence? 4-566 Returns Find Reference Level.
FREQuency f 250.0 to 9999099 4-56 Sets Analyzer Frequency in kkHz.
FREQuency? 4-56 Returns Analyzer Frequency setting in kkz.
FULL 4-56 Selects full size Analyzer for other Operation Screens.
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ANLZ: INPul:ANTenna

DATA n,offset,v,...,v
DATAT n,offset,points
GET name,n
GET? n,offset
MAX? n,offset,points
MIN? n,offset,points
PUT name,n
TRACK:

BWIDth f
BWIDth?
LEVel n
LEVei?
OUTput:

PUPlex

TR
OUTput?
RESoiution:

HiGH

LOW

MED
RESolution?
STATe b
STATe?

tto 9,0 to 399,0 te 255
0 to 9,0 to 399,1 to 400
array name,0 to 9

0 to 6,5 to 399

0 to 2,6 to 399,1 to 400
0to 8,0 o 399,1 te 400
array name,i to &

.3, 3, 30, 300 or 3000

-127.0 t0 0.0

tor0

B
v

oo

&0

COMMAND BANGE PAGE DESCRIPTION
ANLZ:
INPut:
ANTenna 4-56 Selocts ANTENNA IN Connector for Analyzer Input.
Attenuation n 0, 20 or 40 4-56 Selects Input Attenuation in dB.
Attenuation? 4-56 Returns Input Attenuation setting in dB.
TR 4-56 Selects T/R Connector for Analyzer Input.
INPuUt? 4-57 Returns Analyzer Input source.
LiVe 4-57 Selects Live Mode for Analyzer.
MARKer:
AOFF 4-87 Disabies both Markers.
DELTa:
AMPLitude? 4-57 Returns amglitude ditfference between mkrs in dB.
FREQuency? 4-57 Returns frequency difference between mkrs in MMz,
POIN? 4-57 Returns position difference between mkrs in graticules.
TRACK b 1ord 4-57 Enables/Disables Marker Tracking feature.
MARKert:
AMPLitude? 4-57 FReturns amplitude of Trace at Marker 1 crossing.
FREQuency? 4-57 Returns Marker 1 frequency position in kHz.
POINt n 1to 100 4-57 Sets Marker 1 position in graticules.
POINt? 4-57 Returns Marker 1 position setting in graticules,
STATe b 1ord 4-58 Enables/Disables Marker 1,
MARKer2:
AMPLitude? 4-57 Returns amplitude of Trace at Marker 2 crossing.
FREQuency? 4-57 Returns Marker 2 frequency position in kHz.
POINt n 1to 100 4-57 Sets Marker 2 position in graticules.
POINtY 4-57 Returns Marker 2 position in graticules.
STATe b 1or@ 4-58 Enables/Disables Marker 2.
MODE type DiRect or CHANnRel 4-58 Selects Analyzer RF Mode.
NGORMalize 4-58 Normalizes Analyzer Trace to match RF Gen Cutput.
PEAK 4-58 Selects Peak Hold Moede for Analyzer.
QTR 4-58 Selects 1/4 size Analyzer for other Cperation Screens.
RCL n ito8 4-58 Recalls stored Spectrum Analyzer Trace/environment.
RLEVel? 4-58 Returns offset value used in 2 dB/div scale.
SCALe n 2or 10 4-59 Selects Analyzer Units/Division Factor in dB.
UNIT type DBM, DBMV, DBUV, 4-5¢ Sets Analyzer Scale Units.
DBUW, DBY or DBW
UNIT? 4-59 Returns Analyzer Scale Units setting.
SCALe? 4-59 HReturns Analyzer Units/Division setting in dB.
SCAN n 0 or1to 100000 (1-2-5} 4-59 Sets Analyzer Scan Width in kkz.
SCAN? 4-59 Returns Analyzer Scan Width setting kHz.
STATe b tor0 4-59 Enables/Disables Analyzer in other Operation Screens,
3TORe n tto 9 4-59 Stores current Spectrum Analyzer Trace/environment,
TOP? 4-59 Returns top of screen scale value in current units,
TRACE:

Replaces points in stored Trace starting at offset.
Sends Trace data points directly to Host.

Assigns values of Trace n to a declared array.
Returns vertical point value of Trace,

Returns x,y point position of maximum vertical value.
Returns x,y peint position of minimum vertical value.
Assigns values of an array to Trace n.

Selects Tracking Generater bandwidth in kHz.
Returns Tracking Generator bandwidth setting in kHz.
Sets Tracking Generator Level in dB.

Returns Tracking Generator Level sstting.

Selects DUPLEX OUT Cennector as Track Gen Qutput,
Selects T/R Connector as Tracking Generator Output,
Returns current Tracking Generator Output Conneclor.

Selects High Tracking Generator Resoiution.
Selects Low Tracking Generater Resolutien.
Selects Medium Tracking Generator Resolution,
Heturns Tracking Generator Hesalution setting.
Enables/Disables Tracking Generator.

Returns Tracking Generator State.
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STATus:OPERation:CONDRIon?

COMMAND RANGE PAGE DESCRIPTION
STATUS COMMARNDS

STATus:
OPERation:
CONDition? 3-43 HReturns Operation Status condition register valus.
ENABle n 0 to 65535 5-43 Sets Operation Status enable register contents.
ENABle? 3-48 Heturns Operation Status enable register setting.
EVENt? 3-43 Returns Operation Status event register value,
INSTRument:
CONDBition? 3-44 Returns Operation instrument condition register value.
ENABle n 0 to 65535 3-44 Sets Operation Instrument enable register contents.
ENABla? 3-44 Returns Operation instrument enable register setting.
EVEN? 3-44 Returns Cperation instrument event register value.
QUEStionable:
CONDition? 3-44 Returns Questionable Status condition register value.
ENABle n 0 to 85535 3-44 Sets Questionable Status enable register contents.
ENABle? 3-44 Returns Questionable Status enable register setting.
EVENt? 3-44 Returns Questionable Status event register value,
INSTRument:
CONDition? 3-44 RBReturns instrument Status condition register value.
ENABle n 0 to 65538 3-44 Sets Instrumsent Status enable register contents.
ENABIe? 3-44 Returns Instrument Status enable register setting.
EVENt? 3-44 Returns Instrument Status event register value.
ISUMmary:
CONDition? 3-45 Returns Instrument Summary Status condition
: register value,
ENABIie n 0 to 65535 3-45 Sets Instrument Summary Status enable register
contents,
ENABle? 3-45 Returns Instrument Summary Status enable register
setting.
EVENt? 3-48 Returns Instrument Summary Status event register
value.

STRING FUNCTION COMMANDS

ASC(%) 3-17 Returns ASCII value of first character in string $.
CHRi{n} 3-16 Returns character equivaient of ASCI number n.
LEN(S) 3-17 Returns length of string $ in number of characters.
PIXLEN($) 3-17 Returns length of string $ in pixels.

STR{n) 3-17 Returns string equivalent of number n.
STRPOS($1.82) 3-18 Returns position of string $2 inside string $1.
TAB{n) 3-1& Returns blank string containing n number of spaces.
VAL({$) 3-17 Returns numeric value represented by string $.
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SYSTem: COMMunicate:GPIB:ADDRess

COMMAND RANGE PAGE DESCRIPTION
SYSTEM COMMANDS
8YSTem:
COMMunicate;
GPIB:
ADDRess a 0 to 3t 3-36 Sels 168008 GPIB address.
CONTroller 3-37 Seis 18008 as GPIB contrelier.
CMD "string” 3-38 Issues commands to subordinate test sets on GPIB.
bCL 3-38 lIssues Device Clear message.
GET 3-38 lIssues Group Execute Trigger.
LGNy 3-39 Sets 16003 to Listen Only mode.
SLAVe a 0 to 31 3-37 Sets address destination of pass through commands.
SPOLL? a 0 to 31 3-38 Pertorms Serial Poll on device with selected address.
SRQ"7 3-28 Checks peripheral devices for Service Request.
TONIy 3-3% EGeils 16008 to Talk Only mode.
SERial:
BAUD n 300 to 38400 3-34 Sets baud rate.
BITS n 7 or8 3-34 Sets number of data bits per word.
ECHO b 1or0Q 3-34 Enables/Disables RCi echo.
PACE type XON or NONE 3-34 Sets software handshake mode,
PARity type NONE, ODD or EVEN 3-34 Sets parity check.
MARK or SPACE
8BITs n 1or2 3-34 Sets number of stop bits per word.
DATE year, month,day 1962 to 9999, 1 to 12, 3-33 Sets date.
1 1o 31
DATE? 3-33 Returns date.
DEFaults 3-33 Restores Test Set to factory default state.
ERRor? 3-33 Returns error number and message.
FREQuency:
LOCK b 1oro 3-35 Enabies/Disables RF lock feature.
LOCK? 3-35 Returns RF lock feature state.
KEY n 3-32 Simulates pressing Front Panel Key with keycode n.
KEY? 3-32 Returns keycode of last key or simulated key pressed.
KEY:
DEFine n,sequence 3-32 Assigns command sequence to key with keycode n.
DElLete n 3-32 Deletes command assignment from key with keycode n.
KLOCKk b 1ort 3-35 Locks/Unfocks Front Panel Keyboard,
PLOT:
GPIB 3-33 Selecis 16005 GPIB Cennector for plotter ouiput.
SERiai 3-33 Selects 16005 RS-232 Connector for plotter output.
PTHRough:
GPiB [a],"string" ¢ to 31 3-38 Sends command string out 16008 GPIB Connector.
GPiBT [a] 0 to 31 3-38 Waits to receive string at 160058 GPIB Connector.
SERiat "string” 3-34 Sends command string cut 160065 RS8-232 Connecior.
SERjal? 3-34 Waits to receive string at 18008 RS-232 Connector.
SERiai:
KEY? 3-34 Waits to receive character at 16008 RS-232 Connector.
QUEue? 3-34 Returns non-zero value if data is in R5-232 queus.
SECurity:
STATe n 0 to 255 3-35 Activates {1 to 255) or deactivates (0} system security.
STATe? 3-35 Returns system security setting.
TIME hour, minute, second Oto 23, 6to 59, 0tc 58 3-33 Sets time.
TIME? 3-33 Returns time.
WINDOW COMMANDS
cLs 3-54 Clears everything except active readings frem
selected window.
SCREEN:USER 3-26 Cilears everything from active window.
WCLOSE ito 16 3-87 Erases selected generated window(s) from CRT.
WINDOW? 3-88 AReturns number of currently selected window,
WMOVE x,y 0 to 39,0 {o 349 3-89 Moves currently selected window to selected naw top
left xy location,
WOPEN ¢, x1,y1,x2,y2 0to 15,0 te 639, 3-89 Creales windows,
0 to 349,00 to 639,
0 te 349
WSEL n.h 0to 15,0 or 1 3-80 Selects and hides or shows window,
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6-1
6-1-1

Any RS-232 Terminal or PC with Terminal Emulation software can be used to create and load

SECTION 6 - CREATING AND LOADING

SETUP

CSA SPECIFIC PROGRAMS

TERMINAL EMULATION PROGRAM SETUP

CSA macros. For the purpose of clarity and actual operation, the following procedures use

Procomm il’lusTM

STEP

as the Terminal Emulation program.

PROCEDURE

1.

2.

Enter Procomm Plus'™ from Host System terminal.

Set Line Settings as follows:

PARAMETER

Baud Rate
Parity
Data Bits
Stop Bits
Port

SETTING

300 to 38400

NONE

8

1

(Comm Connector on PC used for RS-232 to CSA)

Set Terminal Options as follows:

PABAMETER SETTING
Terminal emulation ANSI
Cuplex FULL
Soft flow ctr! {Xon/Xoff) ON
Hard Flow ctrl {RTS/CTS) QOFF
Line wrap ON
Screen scroli ON
CR translation CH

BS transiation

NON-DESTRUCTIVE

Break length (millisecs) N7A
Enquiry {(ENQ) N/A
EGA/VGA true underline N/A
Terminal width 80
ANSI 7 or 8 bit commands 8 Bit
Set ASCII Protocol Options as follows:

PARAMETER SETTING
Echo locally NO
Expand blank lines NO
Expand tabs NO
Character pacing (millisec) 0
Line pacing (1/10 sec) 0
Pace character 0
Strip 8th bit NO
ASCIl downioad timeout N/A
CR translation (upicad) NONE
LF transiation (upload) STRIP
CR translation {download) N/A
LF transiation {download) N/A

g



6-1-2 CONNECTION AND FM/AM-1600CSA SETUP
STEP PROCEDURE

1. Connect Host System Comm Connector, selected in Line Settings, to RS-232 Connector on
FM/AM-1600CSA rear panel, using standard 9-pin to 9-pin RS-232 cable.

2. Press DPLX Mode Key to access Duplex Operation Screen.

3. Press "Sp Tst” Soft Function Key F5 to access Dual Mode Cellular Main Menu.
4. Press "AUXZ2" Soft Function Key F5 to access Auxiliary Functions Menu (#2).
5. Press 5 DATA ENTRY Key to access External /O Parameters Screen.

6. Use FIELD SELECT Keys to select parameter. Use DATA SCROLL Spinner or DATA
SCROLL T and { Keys to edit parameter. Set parameters as follows:

PARAMETER SETTING
RS-232 BAUDRATE {same as Host Sysiem Line Settings Baud rate)
RS-232 PARITY NONE
RS-232 BIT LENGTH _ 8
RS-232 STOP BITS 1
RS-232 PACE XON

7. Verify link: press Enter key on Host System terminal keyboard and verify question mark
appears on Host System monitor.

6-2 WRITING PROGRAMS
STEP PROCEDURE

1. Write TMAC programs using text editor. Refer to exampies in 6-2 and 6-5.
2. Save as text file {program file).

3. Upload program file according to 6-3-1.
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MACRO NAME: minitt

SYNTAX: miniti

PURPOSE: Perform a Mobile Station originated call.

MACROQ: (The following example uses the predefined constants F1 and F6 [see

Appendix Al.)

*dme "minitl¥,begin
var done={
var key_code

css:setup
css:chan 334
css:rfivi -60
css:istart
user
¢ss:icall:type O
host ":keypad:soft?"
color 1,15
kaeypad: label 1, "START"
keypad:label 6, "Ret"
coloxr 1,11
center "Mobile Init Callv,0,5,640
do
key code=val (host? "syst:key?")
until (key_codewF6) or (key_code=F1)
if key code=6
done=1
else
kxeypad:label 1,""
keypad:label 1,"*3T0PY
keypad:label 6,""
css:call:proc:mobinit
center "Place Call",0,35,640
do
key codewval{host? "syst:key?")

until (key code=Fl} or css:recc:istatus?

erase:text 0,35,640
center "Assign Channel™,(,35,640
if(key_code!=F1)
css:calliprociassign
do
key code=val (host? "syst:ikey?)

until (key code=F1l) or {(meas:sat? > 5360)

if(key code!=F1l)
erase:text 0,353,640

center "Call Successfull®™,0,35,640

endif
endif
while key code!=F1
key code=val (host? "syst:key?"}
wend
endif

until done
end

// Waits for wvalid key.

// Erases Fl label.

// Erases F6& label.

// Waits for somewhat wvalid SAT,
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6-3 LOADING

6-3-1 UPLOAD
STEP PROCEDURE

1. Enter Procomm Plus'™ from Host System terminal.
2. Press PglUp key on Host System terminal and select ASCII Upload Protocol.
3. Type in program file name (from 6-2) and press Enter key.

4. If failure occurs:

@ Utilize Procomm Plus'™™ Log function to create separate text file {log file) of Upload
function (program file with error messages).

@® Repeat Steps 1 through 3.
View log file and correct errors in original program file.
@® Repeat Steps 1 through 3.

6-3-2 STORING IN FLASH MEMORY

Use MMEMory:STORe:MACRo "m","f" command to store upioaded program fite from 6-3-1 in
Flash Memory. (The MMEMory:STORe:MACRoO command also siores aill currentiy loaded
macros into Flash Memory.} Set m to name of designated macro to run from Front Panel,
contained in uploaded program file. Set fto desired JBox Flash File. (fis the name to appear
in the JBox Flash File Directory.) Refer to 7-13 for more information on Fiash Memory

commands.

Examples: mmem:store:macro "minitl","minitl" // Stores file, written in 6-~2 and
// and uploaded in 6-3-1, in Flash
// Memory.

mmem: store:macrc "sense _main',"s test”
// Stores file from €-6 in Flash

// Memory.
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6-4 FRONT PANEL OPERATION
STEP PROCEDURE
1. Press DPLX MODE Key to dispfay Duplex Operation Screen.
2. Press "Sp Tst" Soft Function Key F5 to display Dual Mode Cellular Menu.
3. Press "AUX2" Soft Function Key F5 to display Auxiliary Functions Menu.
4. Press 6 DATA ENTRY Key to display JBox Flash Files directory.
JBOX FLASH FILES
Bytes Used: 37376 Bytes Free: 2585064
NAME TYPE - BiZE
S _TEST MACHo 9461 ¢~
MINIT1 MACRo 6822
EXEC § Delete B Init 8117128
Figure 6-1 JBox Flash Files Directory
5. Use T and | FIELD SELECT Keys to select desired macro file (indicated by arrow).

6. Press "EXEC" Soft Function Key F1 {o execute macro.
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6-6 MACRO EXAMPLES

FILE NAME: stest.mac

PURPOSE: Demonstrate several capabilities of FM/AM-1600CSA TMAC including:
FM/AM-1600CSA TMAC Graphics

Cell Site Simulation

Using multiple macros

Storing macros in Flash Memory

® & & & @

Running a TMAC program from the Front Panel.
® Using FM/AM-160038 TMAC commands through the HOST command.

FILE: (The following example uses the predefined constants F1 and F6 fsee
Appendix Al.)

var key_ code // Declares a global variable,
" MACRO: delay1

SYNTAX: delayi n
{n=delay time in ms.)

PURPOSE: Provide a delay if the F1 Soft Function Key is not pressed. */

*dme "delayl®™,begin
if (key code!l=Fl}

delay $1
endif
and
" MACRO: focc_setup

SYNTAX: focc_setup

PURPOSE: Set up the System Parameter Overhead message sent on the Forward
Control Channel, */

*dme "foce setup”,begin

ces:setup // Sets CSA for Cell Site Simulation.
css:chan 333 // Sets Forward Control Channel to 333 (879.99 MHz} .
css:rflvl -60.0 // Sets output RF Level to ~60.0 dBm.
¢ss:foccipei 1 // Sets Protocol Capability Indicator.
css:focc:ref O // Sets Read Control Filler bit.
css:foccisid 0 // Sets System Identification Number.
ces:focoin 1 // Bets Number of Paging Channels.
css:foceromax 1 // Bets Number of Access Channels.
css:focgrauth O // Sets authentication bit.

Ccss:istart

end
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Set up parameters used in making a digital call to the Mobile Station

i MACRO: call_setup
SYNTAX: call_setup
PURPOSE:
{cellular phone). 7/

*dme "call setup”,begin

csgicall:type 1 ’l

cgs:call:chan 10 /7
/

css:call:dmac 5 l/

css:callislot 2 /7

css:call:pm O /7

css:call:mem O /7

css:icall:ef O I
/7

css:fdtcrenablersignal 1 //

css:fdtc:isignal:pitch {O;cadence 1 /7

css:fdtceienable:calling:inum 1 /7

css:fdtc:calling:type O /7

css:fdtc:calling:plan 0O;pi 0;si O /7
/7
/7

css:fdteienable:dmac 0O;ta 1;dtx O;dic 0

cgs:fdtec:rta 2
end

I MACRO:
SYNTAX:

s
/i
’r
//
4

registration

registration

Sets call type to digital.

Sets Mobile Digital Traffic Channel
assignment .

Sets Digital Mode Attenuation Code.
Sets to Timeslot Z.

Sets Privacy Mode bit.

Sets Message Encrypticn Mode to 0.
Sets Extended Protccol Forware Channel
Indicator.

Enables Signal field.

Sets pitch and pattern of Alert tone.
Enables Calling Party Number field.
Sets Calling Party Type.

Sets Calling Party Numbering Plan
Identification, Presentation Indicator
and Screening Iadicator.

Disables Digital Mobile Attenuation
Code, Discontinuous Transmission bit
and Delay Interval. Enables Time
Alignment field.

Sets Time Alignment to 2.

PURPOSE: Force Mobile Station to register. */

*dme "registration®,begin
center "Registering Mobile"™,0,35,640

call setup
do

css:call:procireg

delayl 1000

key code=val{host? "syst:key?")

until (key_ code=¥F1)

print "MIN of mobile is ",recc:imin?
print "ESN cof mokile is "%h,recc:esn?

end

or ¢ss:recc:status?

// Prints information out CS8A RS5-232
// Connector.
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r* MACRO: page1
SYNTAX: pagel
PURPOSE: Page Mobile Station until Page Response is received. */

*dme "pagel”,begin
erase:text 0,35,640
center "Paging Mobile™,0,35,640
¢css:call:proc:page
do

delayl 1000

key code=val{host? "syst:key?")
until (key code=Fl) or ecss:recc:status?
erase:text 0,35,640
center "Page Response Receliwved",0,35,640
and

I MACRO: assign
SYNTAX: assign
PURPOSE: Assign Mobile Station to a digital voice channel. */

*dme Tassign¥,begin

css:call:proc:assign

delayl 1000 // Waits for channel change.
erase:text 0,35,640

center "Digital Voice Channel Assigned™,0,35,640

end

/" MAGCRO: pilc
SYNTAX: plc

PURPOSE: Send Physical Layer Control message to the Mobile Station until a Physical
Layer Control Ack message is received. */

*dme "ple”,begin
do
ecss:fdterfacchiplce
delayl 500
key code=val(host? "syst:key?")
until ((key_code=F1l) or (rdtc¢:facchimgsg? = "PLC ACK"))
eragse:text (G, 35,640
centexr "Physical Layer Control®™,0,3%,640
end
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/* MACRO: alert
SYNTAX: alert

PURPOSE: Send Aleri message to Mobile Station until Alert with Info Ack is received.

Wait until Connect message is received. */

*dme "alert”,begin
do
css:fdtc:facch:alert
delayl 500
key ccde=val{host? "syst:key?")
until ( (key code=F1l} or (rdtc:facch:amt? = "ALERT™)}
erase:text 0,35,640
center "Answer Phone¥,0,35,640

while ! (key code=Fl) and {rdtc:facch:msg? != "CONNECT"}
key code=val (host? “"syst:key?")
wend

erase:text 0,35,640
center "Connect",0,35,640
end
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/* MACROQO: sense
SYNTAX: sense

PURPOSE: Vary the output RF Level of the FM/AM-1800CSA until the Mobile Station
(phone) reports a BER of 2% to 4%. */

*dme "sense",begin

var timeout,ber

i=0

Ju=0

erase:text 0,35,640

center "Finding Sensitivity of Mobile®™, (,35,640

do
css:fdtc:facch:meas // Sends Measurement Order until
delayl 400 // Measurement Order Ack message is
key code=val (host? "syst:key?") // received.

until (key code=Fli}) or (rdtc:facch:msg?="MEAS ACK™)

css:rflvl -90 // Starts with RF Level set at -9%0 dBm.

delayl 3000

do

timeout=25

cgg:rflv]l -90 ~ i

erase:text 0,140,640

xyprint 40,140, "RFLVL: ", %d,-%0 - i

while {(({(rdtc:sacch:msg? != "CHAN QUALL") and {——~timeout))
delayl 100
wend

ber=rdtc:sacch:ber?
erase:text 0,160,640
#yprint 40,160, "BER: ¥, %d,ber

if ber=0 // BER < 0.01%
i=i+42

elif ber=1 // 0.01 < BER < 0.1
i=3i+1

elif ber=2 // 0.1 < BER < 0.5
i=i4 .2

elif ber=3 // 0.5 < BER < 1.0
i=i+.1

elif ber=4 // 1.0 < BER < 2.0
i=3i+ .1

elif ber=5 // 2.0 < BER < 4.0
J=+1

elif ber=6 // 4.0 < BER < B.0
i=i-.1

else // BER > 8.0
imi-_ 2

endif

key code=val (host? "syst:key?™)

until j=6& or ! (timeocut) or key code=F1 // Goes on when BER=5 is found 6§ times.

(The sense macro continues on the next page.)



if key_code != Fl
print "Sensitivity of Mobile is ",%44,-90-1

print ¥

"

eragse:text 0,335,640
"Test Done, Press End or STOPY,(,35,640
while (key code !'= Fl) and (rdtec:facch:msg?
key code=val(host? "syst: key?")
delavl 100

center

wend

erase:text 0,3%,640

center
endif
cssistop
delay 500
end

"Test Completed®,0,35,640

! =

// Checks for STOP.

// Prints information out CSA

// RS8-232 Connector.

"RELEASE"}
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/" MACRO: sense_main
SYNTAX: sense_main

PURPOSE: Provide the main calling routine for the sensitivity test. */

*dmce "sgense main",begin
var done=0
do
foco setup
user
host ":keypad:scft”
color 1,15
keypad: label 1, "START?
keypad: label 6, "Ret”
color 1,11
center "Sensitivity Test®,0,5,640
do
key code=val (host? "syst:key?")
until (key code=F6&) or (key_cocdewF1l)
if key code=F&
dones=1l
else
kaeypad:label 1,""
keypad:label 1,7"8TOP"
keypad:label 6,77
registration
if (key_code !'= FIl)
pagel
endif
if(key_code != Fl)
assign
endif
if(key code != Fl)
plc
endif
if (key_code = F1)
alert
endif
if(key code !
delay 3000
endif
if(key_code != Fl}
sense
endif
endif
until done
end

Fl)
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Waits for valid key.
Goes to end if Ret key is pressed.
frases ¥l label.

Erases F6 label.



SECTION 7 - CSA SPECIFIC T
COMMANDS

This Section lists the FM/AM-1600CSA specific commands by Operation Mode. Commands are
used remotely (Section 2) through GPIB (if option is installed) or RS-232, or a5 part of a TMAC
program downloaded fo the FM/AM-1600CSA. There are nine major modes of operation:

7-1 GENERAL

FOCGC Forward Control Channel Monitor

FVC Forward Voice Channel Monitor

FDTC Forward Digital Tratfic Channe! Monitor
RECC Reverse Conirol Channel Monitor

RVC Reverse Voice Channel Monitor

RDTC Reverse Digital Traffic Channel Monitor
CS88 Cell Site Simulation

BER Bit Error Rate for RDTC

MODACC iModuiation Accuracy for FDTC

The short forms of commands are shown in uppercase letters and the long forms are finished in
lower case. When entering commands, it is not necessary to use a particular letter case. The
TMAC compiler/interpreter is not case sensitive. Commands in each subsection are presented
in logical operating order. Values are in decimal unless specitied otherwise.

For remote operation, activate one of the 16008 operation modes and do not run Sp Tst. Refer
to Section 6 for creating and downloading programs. Refer to Section ¢ for programming
examples.

Monitor commands, used to monitor forward channels from a Cell Site (Base Station) or reverse
channels from a Mobile Phone (Station), implement the same functions available in the screens
entered under Gell Site Data Monitor. C88: commands, used to simulate a Cell Site, implement
many of the same functions available in the screens entered under Cell Site Simulation.
CSS:CALL:PROCess: commands add more flexibility than the front panel when setting up
remote call processing. BER: commands implement the same functions available in the Base
Station Digital Traffic BER screen. MODacc: commands implement the same functions
avallable in the Modulation Accuracy screen,

7-2 HOST COMMANDS

HOST commands allow execution of 16008 specific commands and general commands limited
to 16008 remote operation, when operating as the FM/AM-1800CSA.

HOST "string”
Issues commands, as strings, to the host FM/AM-1600S.

Example: HOST "SETUP:DUPL" // Passes the SETUP:DUPL command to the 1600S.
// 16008 configures Test Set routing and displays
// screen for Duplex Operation,

HOST? "string?”
Issues queries, as strings, to the host FM/AM-16008S.

Example: ROST? "MEAS:POW?" // Passes the MEAS:POW? guery to the 16008,
// 16008 returns a power meter reading (if
// configured to take power meter readings).



7-3 FORWARD CONTROL CHANKNEL (FOCC) MONITOR COMMANDS

7-3-1 FORWARD CONTROL CHANNEL CONTROL
FOCC:

SETup :

Sets up the FM/AM-1600CSA as when entering the Ferward Centrol Channel screen.
{Bcreen is not displayed.) The FM/AM-160085 is forced inio Dupiex Mode through selection
of Duplex screen. The Antenna is selected as the input source.

CHANnel n
Selects Forward Control Chanrel to monitor. Range of nis 1 to 1023 {B00 to 8980 not used).

STAHL
Starts decoding Forward Control Channe!l data. (Data returned by query. Refer to 7-3-2.)

STGP
Stops decoding Forward Control Channel dais.

REMote:

STARL

Stops dscoding and redirects the received Forward Control Channel data (10 kbit) as
ASCIH characters out the R5-232 Connector. Each character represents one nibbie

{4 bits) of data. {Set Baud Rate tc 38400 prior o command execution to allow RS5-232 to
keep up with data received.)

STCP
Stops redirection of Forward Control Channel data out the RS-232 Connector.

WORD:

A
Selects Stream A to decode.

B
Selects Stream B to decods.

BOTH
Selecis Streams A and B to decode. Responses come randomly from either Stream A or
B, uniess the FOCC:STREAM command is used,

STREAM:

A
Used prior to a decode data guery, to select data from Stream A when both sireams are
being decoded (FOCC:WORD:BOTH).

B
Used prior to a decode data query, to select data from Stream B when both streams are
being decoded (FOCC:WORD-BOTH).

CAPTure?

Used with Capiure commands to test if a specific message (ORDER) and/or communication
to specific Mobile Station (MIN) has occurred (returns 1). Returns 0 otherwise.
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FOCC:
CAPTure:

CLEAR
Restarts Capture Function (same as RECAP from front panel}.

SEiect:

BOTH
Sets Capture Mode to BOTH (MIN and ORDER) to capture a specific message from
communication with specific Mcbile Station.

MIN
Sets Capture Mode to MIN to capture communication with specific Mobile Station.

NONE
Sets Capture Mode to NONE.

QORDER
Sets Capture Mode to ORDER to captiure a specific message.

MODE?
Returns current Capture Mode setting (0 for NONE, 1 for ORDER, 2 for MIN or 3 for
BOTH [MIN and ORDER]).

Messages (Orders) for capture {used when FOCC:CAPTure:SELect: command is set to ORDER

or BOTH):

FOCC:
CAPTure:

A_ALERT
Selects Abbreviated Alert message as order for Capilure.

AUDIT
Selects Audit message as order for Capture.

AUT_REG
Selects Autonomous Registration Confirmation message as order for Capture.

BSCHALCON
Selects Base Station Challenge Confirmation Message as order for Capture.

DIR_RTRY
Selects Directed-Retry message as order for Capture.

INTRCPT
Selects Intercept message as order for Capture.

LC
Selects Local Control message as order tor Capture.

MSG_WTG
Selects Message Waiting message as order for Capture.
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FOQO:
CAPTure:

M_AUT_REG
Seiects Non-autonomous Registration Confirmation message as order for Capture.

PAGE
Seiects Page as order for Capture.

RElLease _
Selecis Helease message as order for Capture.

REOHDER
Selects Reorder message as order for Capture.

SL.O7T_1
Selecis Slot 1 Handoff message as order for Capture.

SLOY_2
Selects Slot 2 Handolf message as order for Capture.

SLOT_3
Selects Slot 3 Handoff megsage as order for Capture.

88D UPRdate
Selecis Shared Secret Data Update as arder for Capture.

UCHAL
Selects Unigue Chalienge message as order for Capture.

VC_DES
Selects Voice Channel Designation message as order for Capiure.

CRDer?
Heturns name (siring} of order currently selected for Capture.

Communication {¢ specific Mobile Station for capture (used when FOCC:CAPTure:SELect:
command is set to MIN or BOTH):

FoCo:
CAPTure:
BTN "n”
Setlects Mobile ideniification Number to Capture. The Mobile [dentification Number {n) is

antered as a siring, with quotation marks. Wild cards are indicated using a tilde (~).

Examples: FOCC:CAPTure :MIN “316/522-4581"
FOCC:CAPTure :MIN %~ ~ ~/522-~9~17

MINT?
Returns MIN currently seiected for Capture.
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7-3-2 FORWARD CONTROL CHANNEL DECODE DATA

The FOCC decode data queries return the specific monitored data items. !f the specific data
item is not available or has already been read, the query returns -1. Prior o initiating FOCC
decode data queries, set FM/AM-1600CSA to FOCC initial setup (FOCC:8ET) and siart decoding
(FOCC:STAR). If the queries are used as part of a TMAC Program, a TPAUSE command in
conjunction with the queries may be needed to allow the data processing to take place. Refer
to 9-2-1.

FOCC:

ACT?
Returns Global Action field vaiue (four bit value).

AUTH?
Returns Authentication (one bit vatue}.

AUTHBES?
Returns AUTHBS (18 bit value).

Bldie?
Returns Busy-ldie bit. Busy-ldle bit, multiplexed in with FOCC data, is 0 if Reverse Controi
Channel is busy or 1 if Reverse Controi Channel is idle.

BiS?

Returns Busy-idle Status bit from the Access Type Parameters Global Action message.
(Busy-ldie Status bit is 0 if monitoring the Busy-ldle bit is not required by the Mobile
Station, otherwise 1.)

CHAN?
Returns Channel Number fieid indicating designated RF channel (1 to 1023).

CHANPOS1?
Returns Channel Position 1 {seven bit value).

CHANPOS2?
Returns Channel Position 2 (seven bit value).

CHANPOS3?
Returns Channel Position 3 (seven bit value)},

CHANPOS4?
Returns Channel Position 4 (seven bit value).

CHANPOSS5?
Returns Channel Position 5 (seven bit value).

CHANPOSE?
Returns Channel Position 6 (seven bit value).

CMAC?
Returns Control Mobile Attenuation Code (three bil value).

CMAX 17
Returns number of Access Channels minus one.
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FOCC:

CPA?
Returns Combined Paging/Access {one bit value).

DCC?
Returns Digital Color Code {two bit value).

DMAC?
Returns Digital Mobile Attenuation Code (four bit value).

DTX?
Returns Discontinuous Transmission (one bit value).

DVYCC?
Returns Digital Verification Color Code (eight bit value).

E?
Returns Extended Address (one bit value).

EF?
Returns Extended Protocol Forward Channel Indicator (one bit value).

END?
Returns End Indication {one bit value).

EP?
Returns Extended Protocol {one bit value).

LOC CONTRL?

7-6

Feturns Local Control message (16 bit value}.

LOCAID?
Returns Location Area Identity {12 bit value).

LOCAL_MT?
Returns Local Control (Local Control message)/Message Type field {five bit value).

LREG?
Returns Location Registration {one bit value).

MBUSY:

CTH?
Returns Maximum Number of Busy Occurrences Allowed for Other Accesses (four bit
value).

PGR?
Returns Maximum Number of Busy Occurrences Allowed for Page Responses (four bit
value).

MEM?
Returns Message Encryption Mode (one bit value).



FOCC:

MiN?
Returns Mobile identification Number (string).

MSZTR:

OTH?
Returns Maximum Number of Seizure Attempts Allowed for Other Accesses {four bit
value).

PGR?
Returns Maximum Number of Seizure Attempts Allowed for Page Responses (four bit
value).

N_17
Returns number of Paging Channels minus one, to be scanned by the Mobile Station (five bit
value).

NAWC?
Returns Number of Additional Words Coming (four bit value}.

NEWACC?
Returns New Access Channel Starting Point {11 bit value).

ocLC?
Returns Overload Control Class {15 bit value).

OHRDER?
Returns name (string) of received order.

ORDERCD?
Returns Order Code ({five bit value}.

CRDBG?
Returns Order Qualifier {three bit value).

pPCi?
Returns Protocol Capability indicator {one bit value).

PDREG?
Returns Power Down Registration {one bit value).

PM?
Returns Privacy Mode {one bit value).

PUREG?
Returns Power Up Registration (one bit value).

RANDSSD_t7?
Returns value of 24 most significant bits of RANDSSD (24 bit value).

RANDSSD 27
Returns value of bits 8 through 31 of RANDSSD (24 bit value).
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FOCC:

7-8

RANDSSD_37
Heturns value of eight least significant bits of RANDSSD (eight bit value).

HANDU?
Returns RANDU received in the Unique Challenge message (24 bit value).

RANDI_A7
Returns value of 16 most significant bits of RAND (16 bit value).

RAND1 _B?
Returns value of 16 least significant bits of RAND (16 bit value).

RCE?
Returns Read Control-Fitler (one bit value).

REGH?
Returns Registration for Home Mobile Stations {one bit value).

REGID?
Returns Registration ldentification {20 bit vaiue).

REGINCR?
Returns Registration Increment field (12 bit value).

REGR?
Returns Registration for Reaming Mobile Stations {one bit value).

57
Returns Serial Number (one bit value).

SCC?
Returns Supervisory Audio Tone Color Code (two bit value).

sSpCCt?
Returns Supplementary Digital Color Code 1 (two bit value).

specec2?
Returns Supplementary Digital Color Code 2 (two bit value).

sS1D?
Returns System ldentification Number {14 bit value).

YMAGC?
Returns Voice Mobile Attenuation Code (three bit value).

WFORM?
Returns Wait For Overhead Message {one bit value).



7-3-3 FORWARD CONTROL CHANNEL RAW DATA

The FM/AM-1600CSA contains a 100 word data buffer to capture raw data (undecoded bit
streams) received on the Forward Control Channel. Prior to initiating FOCC raw data queries,
set the FM/AM-1600CSA to initial FOCC setup (FOCC:SET) and select the RF Channel
(FOCC:CHAN n). Referto 9-2-2.

FOCC:
RAW:
WORD:

A
Selects raw data from Siream A to monitor.

B
Selects raw data from Stream B to monitor.

BOTH
Selects raw data from Streams A and B, randomiy, to moniior.

Messages (Orders) for raw data capture:
FOCC:
RAW:
CAPTure:

NONE
Sets Capture Mode to NONE.

A_ALERTY
Selects Abbreviated Alert Message as order for Capture.

AUDIT
Selects Audit Message as order for Capture.

AUT_REG
Selects Autonomous Registration Confirmation message as order for Capture.

BSCHALCON
Selects Base Station Challenge Confirmation Message as order for Capture.

DIR_RTRY
Selects Directed-Retry message as order for Capture.

INTRCPT
Selects Intercept message as order for Capture.

LC
Selects Local Control Message as order for Capture.
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FOCC:

RAW:

CAPTure:
MSG_WTG
Selects Message Waiting message as order for Capture,
N_AUT_REG
Selects Non-autonomous Registration Contirmation message as order for Capture.
PAGE
Selects Page as order for Capture.
HEl.ease
Selects Release message as order for Capture.
REQRDER
Selects Reorder message as order for Capture.
SLOT_A1
Selects Slot 1 Handoff message as order for Capture.
SLOT_2
Selects Siot 2 Handoff message as order for Capture.
SLOT_3
Selects Slot 3 Handoff message as order for Capture.
SSD_UPdate
Selects Shared Secret Data Update as order for Capture.
UCHAL
Selects Unique Challenge message as order for Capture.
VC_DES
Selects Voice Channel Designation message as order for Capture.
CRDer?
Returns name (string) of order currently selected for Capture.
iNDex?
Returns position (0 to 99) of Captured Order in the 100 word data buffer.

TRIGger n

7-10

Selects position of Captured Order in the 100 word data buffer. Range of nis 0 to 4.

STARt
Starts raw data Capture.

STOP
Stops raw data Capture.



FOCC:

RAW:
CAPTure?
Returns 1 if Capture condition has occurred; 0 otherwise,
FULL?
Returns 1 if 100 word data buffer is full; 0 otherwise.
A
CHECK? n
Returns CRC Check result for selected data word from Stream A (0 [good], 1 [bad]).
Range of nis § to 99.
DATA? n :
Returns selected raw data word from Stream A. Range of nis 0 to 99.
PARITY? n
Returns Parity for selected data word from Stream A. Range of nis 0 to 99,
B:
CHECK? n
Returns CRC Check result for selecied data word from Stream B (0 [good], 1 [bad])}.
Range of nis 0 to 99.
DATA? n
Returns Raw Data word from Stream B. Range of nis 0 to 89.
PARITY n
Returns Parity for selected data word from Stream B. Range of nis 0 to 99.
B 1?7n

Returns Busy-idle bit for selected data word. Range of nis 0 to 99.

8% n
Returns Time Stamp in ms of selected data word. Range of nis 0 to 99.
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ADDENDUM TO SECTION 7-3

7-3A FOCC

FOCC:
CONFigure:

USER
[FOCC CONGigure:USER]

This command is identical to the FOCC:SETup command except that it selects the USER
screen.

NONE
[FOCC:CONGIgure: NONE]

This command is aisec identical to the FOCC:SETup command except that it does not
select a screen.

PV1?
[FOCC:PVI?]

Returns current state of Protocol Version Indicator (1 bit value).

OHDER?
[FOCC:ORDER?]

Add the following orders:

G3FAX WTG SMS WTG

G3 PAGE ASYNC PAGE

MSG WTG ANA VC DES
7-11A

02






7-4 FORWARD VOICE CHANNEL (FVC) MONITOR COMMANDS

7-4-1 FORWARD VOICE CHANNEL CONTROL
FVC:

SETup
Sets up the FM/AM-1800CSA as when entering the Forward Voice Channel screen. (Screen
is not displayed.)

STARt
Starts decoding Forward Voice Channel data. (Data returned by query. Refer to 7-4-2.)

STOP
Stops decoding Forward VYoice Channel data.

CHANnel n '
Selects Forward Voice Channel! to monitor. Range of nis 1 to 1023 (800 to 900 not used).

SCC n

Specifies the SCC by providing the SAT frequency in Hz (n) corresponding to the SAT Color
Code (SCC). Range of nis 59855 to 6044. The FVC decode task only decodes messages
having a specified SCC. Sending the command as FVC:8CC :MEAS:SAT? insures the SCC
matches the SAT frequency on the channel being monitored. The :MEAS:SAT? query
returns the SAT frequency in Hz and the FVC:8CC sets up the 8CC match as follows:

SAT Frequency SCC
5955-5884 Hz 0 {00)
5985-6014 Hz ' 1 {01}
68015-6044 Mz 2 (i0)

Using the command in this way insures only messages on the seiected channel, and not an
adjacent channel, are decoded.

7-4-2 FORWARD VOICE CHANNEL DECODE DATA

The FVC Decode Data queries return the last value decoded or a -1, if value has not been
decoded since the last time requested. Prior to initiating FVC decode dala queries, set
FM/AM-1600CSA to FVC initial setup (FVC:SET) and start decoding data (FYC:STAR). {f
gueries are used as part of a TMAC Program, a TPAUSE command in conjunction with the
gueries may be needed to allow the background decoding task time to run. Refer to 9-3-1.

FV{:

AUTHBS?
Returns Quiput Response of Base Station Authentication Algorithm (18 bit value}.

CHAN?
Returns Channel Number field indicating designated RF channei {1 to 1023).

CHAR1?
Returns first Characters in Called Party Number message (Flash with Information} or Calling
Party Number message (Alert with Information or Flash with Information) (up to 16 digits).

CHAR2?
Returns last Characters in Called Party Number message (Flash with information) or Calling
Party Nuniber message (Alert with Information or Flash with Information} (up to 16 digits).

7-11B Blank/7-12
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FVC:

CPN_RL?
Returns Calling Party Number Remaining Length (six bit value).

DMAC?
Returns Digital Mobile Attenuation Code (four bit value).

DVvCC?
Returns Digital Verification Color Code (eight bit value).

EF?
Returns Extended Protocol Forward Channel Indicator (one bit value).

LOCAL_MT?
Returns Local Control {Local Control message)/Message Type field (five bit value).

MEM?
Returns Message Encryption Mode {one bit value).

OCRDER?
Returns name (siring) of received Order.

ORDERCD?
Returns Order Code (five bit value).

ORDQ?
Returns Order Qualifier (three bit value).

Pi?
Returns Calling Party Number Presentation Indicator (two bit value).

PM?
Returns Privacy Mode (one bit vaiue}.

PSCC?
Returns Present SAT Color Code (two bit value).

PWRL?
Returns Power Level requested of Mobile Station in Power Level message (same as ORDQ).

HANDSSD1?
Returns value of 24 most significant bits of RANDSSD (24 bit value).

RANDSSD2?
Returns value of bits 8 through 31 of RANDSSD (24 bit value).

RANDSSD3?
Returns eight least significant bits of RANDSSD (eight bit value).

RANDU?
Returns RANDU received in the Unique Challenge message (24 bit value).

RL W72
Returns Remaining Length in Words (five bit value).



FVC:

SBI7?
Returns Shortened Burst indicator {iwo bit value).

sCe?
Returns Supervisory Audio Tone Color Code (two bit value).

817
Returns Calling Party Screening Indicator (two bit value).

SiGnal?
Returns Signal field {eight bit value).

TA?
Returns Time Alignment offset (five bit value).

VYMAC?
Returns Voice Mobile Attenuation Code (three bit value).

7-4-3 FORWARD VOICE CHANNEL RAW DATA

The FM/AM-1600CSA contains a variable capacity data buffer to capture raw data (undecoded
bit stream) received on the Forward Voice Channel. Prior to initiating FVC raw data commands,
set the FOCC Capture Mode to NONE (FOCC:CAPT:SEL:NONE) and set FM/AM-1600CSA to
initial FVC setup (FYC:8ET). Obtain new data information by setting n from 0 to current
FVC:RAW:DEPTH setting minus one, when using raw data information queries. Refer to 9-3-2.

FV(:

RAW:

7-14

DEPTH n
Selects size of data buffer in data words. Range of nis 1 to 100 data words.

STARt
Siarts receiving raw data into data buffer.

STOP
Stops receiving raw data into data buffer.

COUNT?
Returns number of data words received (increments with each new data word). Used to
know when to query for new data information.

DATA? n
Returns selected raw data word (28 bits). Range of nis 0 to 99.

PARITY? n
Returns Parity for selected data word (12 bits). Range of nis 0 to 99.

CHECK? n
Returns CRC Check result for selected data word (0 [good], 1 [bad]). Range of n is 0 to 99.

¥8? n
Returns Time Stamp of selected data word in seconds from 0 data word. Range of nis 0
to 99.



ADDENDUM TO SECTION 7-4
7-4A FVC

FVe:
CONFigure:

USER
[FVC:CONFigure:USER]}

This command is identical to the FVC:SETup command except that it selects the USER
screen.

NONE
[FVC:CONFigure:NONE]

This command is also identical to the FYC:SETup command except that it does not select
a screen.

BVi?
[FVC:PVI?]

Returns current state of Protocol Version Indicator (1 bit value).

HYPERband?
[FVC:HYPERband?]

Returns current value of Hyperband {2 bit value).

GRDER?
[FVC:ORDER?]

Add the following orders:

G3FAX WTG SME WTG
G3 PAGE ASYNC PAGE
MSG WTG RELEASE W/INFO

7-14A/7-14B Blank
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7-5 FORWARD DIGITAL TRAFFIC CHANNEL (FDTC) MONITOR COMMANDS

7-5-1 FORWARD DIGITAL TRAFFIC CHANNEL CONTROL
FDTC:

SETup
Sets up the FM/AM-1800CSA as when entering the Forward Digital Traffic Channel scresan.
{Screen is not displayed.)

STARt
Starts decoding Forward Digital Traffic Channel data. (Data returned by query. Refer o
7-5-2.)

STOP
Stops decoding Forward Digital Traffic Channel data.

CHARNRel n
Selects Forward Digital Traffic Channel te monitor. Range of nis 1 to 1023. (800 to 800
not used.)

SLOT n
Selects Digital Traftic Channe! Timeslot. Range of nis 1 to 3.

DVCC?
Returns Digital Verification Color Code.

RO?
Returns VSELP frame energy value (0 to 31).

7-5-2 FORWARD DIGITAL TRAFFIC CHANNEL DECODE DATA

FDTC:FACCH: queries pertain to the blank and burst Fast Assocciated Control Channel
(FACCH). FDTC:BACCH: queries pertain to the continuocus Slow Associated Conirol Channel
(SACCH).

FDTC:
FACCH:

MSGtype?

Returns Message Type (siring);
ALERT HANDOFF RELEASE
AUDIT LC SBDA
BS ACK MAINT SCDA
FiLL OCT MEAS S MEAS
FLASH PLC SR
FLASH ACK PU

AMT?

Returns Acknowledge Message Type (string).

AUTHBS?
Returns AUTHBS (18 bit value).



FDTC:

FACCH:

7-16

CALLING:

NUM?
Returns number of the calling party (string).

Pi?
Returns Calling Party Presentation Indicater {fwo bit value).

PLANiId?
Returns Calling Party Numbering Plan |dentification (four bit value)}.

Si7
Returns Calling Party Screening indicator {two bit value}.

SPare?
Returns value of Calling Party Number spare bits {five bit value).

TYpe?
Returns Calling Party Number Type {three bit value}.

CNPC?
Returns the Calling Number Presentaticn Code {four bit value).

DIC?
Returns Delay interval Compensation {one bit value).

DiGits? n
Returns the 11 digits {string) of the selected digit set. Sefting for nis 0 (DIGITS1}, 1
(DIGITS2) or 2 (DIGITS3).

DMAC?
Returns Digital Mobile Attenuation Code (four bit value).

DTX?
Returns Discontinuous Transmission (one bit value}.

HDVCC?
Returns Handoff Digital Verification Color Code (eight bit value}.

LC?
Returns Local Control (five bit vaiue).

LoP? _
Returns Last Decoded Parameter (four bit value).

MEM?
Returns Message Encryption Mode (one bit value).

NOMW?
Returns Number of Messages Waiting {six bit value}.



FDTC:

FACCH:

NV? n
Returns Number of Values (six bit value) for selected optional information element.
Range of nis 0 (1st element) to 5 (6th element).

FD?
Returns Protocol Discriminator (two bit value).

PT? n
Returns Parameter Type (four bit value) for selected optional information element.
Range of nis 0 {1st element) to 5 (6th element).

RANDSSD1?
Returns value of 24 most signitficant bits of RANDSSD (24 bit value}.

RANDSSD27?
Returns value of bits 8 through 31 of RANDSSD {24 bit value).

RANDU?
Returns RANDU received in Unique Challenge message (24 bit value).

RATE?
Returns Channel Rate (one bit value).

RFCHAN? n

Returns RF Channe! (1 to 1023) for the selected index (1 to 1023}. Range of nis 0 to 11.

RL? n
Returns Remaining Length as number of octets (six bit value) remaining in selected

message segment. Range of nis 0 to 2. (Segments pertain to the 0 to 2 instances the
Calling Party Number may be sent in the Alert with Information or Flash with information

messages.)

RN?
Returns Request Number (four bit value).

sBi?
Returns Shortened Burst Indicator (two bit value).

SiGnal?
Returns Signal field (eight bit value).

TA?
Returns Time Alignment (five bit value).

TIi?
Returns Timeslot Indicator (0 to 6). (0 is analog.)

VPM?
Returns Voice Privacy Mode {one bit value).



FRTGC:

SACCH:
MSGiype?
Returns Message Type (string):
ALERT HANDOFF RELEASE
AUDIT LT SBDA
BS ACK MAINT SCDA
Fil.i OCT MEAS S MEAS
FLASH PLC SR
FLASH ACK PU
AMT?
Returns Acknowledge Message Type (string).
AUTHBS?
Returns AUTHBS {18 bit value).
CALLING:
MURM?

Heturns number of the calling party (string).

PE?
Returns Calling Party Presentation Indicator {two bit value).

PLANMNIG?
Returns Calling Party Numbering Plan Identification (four bit value).

517
Returns Calling Party Screening Indicator (two bit value).

SPare?
Returns value of Calling Party Number spare bits (five bit value).

TYpe?
Returns Calling Party Number Type (three bit value).

CNPC?
Returns Calling Number Preseniation Code {four bit value},

DG
Returns Delay Interval Compensation {cne bit value).

DIGHs? n

Returns the 11 digits (string) of the selected digit set. Setting for nis 0 (DIGITS1), 1
(DIGITS2) or 2 (DIGITS3).

DMACT
Returns Digital Mobile Attenuation Code (four bit vaiue).

BTX?
Returns Discontinuous Transmission {one bit value).
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FDTC:

SACCH:

HDVCC?
Returns Handoff Digital Verification Color Code value (eight bit value).

LC?
Returns Local Control (five bit value}.

LDP?
Returns Last Decoded Parametier (14 bit value).

MEM?
Returns Message Encryption Mode (one bit value).

NOMW?
Returns Number of Messages Waiting {six bit value).

NV? n
Returns Number of Values (six bit value) for selected optional information element.
Range of nis 0 (1st eiement) to 5 (6th element}.

PD?
Returns Protocoi Discriminator {(two bit vaiue).

PT? n
Returns Parameter Type {two bit value) for selected optional information element.
Range of nis 0 {1st element} to 5 (6th element).

RANDSSD1?
Returns value of 24 most significant bits of RANDSSD (24 bit value).

RANDSSD27
Returns value of bits 8 through 31 of RANDSSD (24 bit value).

RANDU?
Returns RANDU received in Unique Challenge message (24 bit value),

RATE?
Returns Channel Rate (one bit value).

RFCHAN? n
Returns RF Channel (1 to 1023) for the selected index. Range of nis 0 to 11.

RL? n

Returns Remaining Length as number of octets {six bit value) remaining in selected
message segment. Range of nis 0 to 2. {Segments pertain to the 0 to 2 instances the
Calling Party Number may be sent in the Alert with Information or Flash with Information
messages.)

RN?
Returns Request Number {four bit value).
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FDTC:

SACCH:

7-5-3

sBiI7?
Returns Shortened Burst Indicator (two bit value).

SlGnal?
Returns Signal Field {eight bit value).

TA?
Returns Time Alignment (five bit value).

T1?
Returns Timeslot Indicator {0 to 6). (0 is analog.)

VPM?
Returns Veoice Privacy Mode (one bit value),

FORWARD DIGITAL TRAFFIC CHANNEL RAW DATA

The FM/AM-1600CSA contains a variable capacity data buffer to capiure raw data {undecoded
bit stream) received on the Forward Digital Traffic Channel. Prior to initiating FDTC raw data
commands, set FM/AM-1600CSA to initial FDTC setup (FDRTC:SET). Obtain new data
information by setting n from 0 to current FDTC:RAW:DEPTH setting minus one, when using
raw data infermation gueries. Refer {o 9-4-2.

FRTC:

RAW:

7-20

START
Starts raw data Capture.

sTOP
Stops raw data Capture.

SElLect:

FACCH
Selects Fast Associated Control Channel for raw data.

SACCH
Selects Slow Associated Control Channel for raw data.

DEPTH n
Selects size (number of data words) of data buffer. Range of nis 1 to 100.

COUNt?
Heturns number of data words received (increments with each new data word). Used to
know when to query for new data information.

CF? n
Returns Continuation Flag bit from selected data word. Range of nis 0 to 99.



FDTC:

RAV:

7-5-4

RSVD? n
Returns Reserved for Future Use bits from selected data word., Range of nis 0 to 99.

MESSage? n,x
Returns selected message byte from selected data word. Range of nis 0 to 99. Range
of x (byte} is 0 to 5.

PVYCC? n
Returns Digital Verification Color Code from selected data word. Range of nis 0 to 99,

TIME? n
Returns Time Stamp in ms of selected data word. Range of nis 0 to 99.

1S5-54 RAW DATA

The FM/AM-1600CSA contains a fixed capacity data buffer {100 data words) to capture raw
timeslot data {(undecoded bit streams) received on the Forward Digital Traffic Channel. Prior to
initiating FDTC raw data commands, set FM/AM-1600CSA to initial FDTC setup (FDTC:SET).
Refer to 89-4-3.

FRTC:

1554:

START
Staris 15-54 timeslot raw data Capture

STOP :
Stops 15-54 timeslot raw data Capture.

COUNt?
Returns number of data words received (increments with each new data word). Used to
know when to query for new data information.

SACCH? n
Returns 12 bits of the SACCH message in selected data word. Range of nis O to 99,

SYNC? n ,
Returns the 28 Synchronization bits from selected data word. Range of nis 0 to §9.

DATA? n,x
Returns SACCH character data from selected data word. Range of nis 0 to $9. Range
of x {character) is 1 to 65.

covee? n ,
Returns the 12 bit Coded Digital Color Code from selected data word. Range of nis 0 {o
99.

TIME? n _
Returns Time Stamp in ms of selected data word. Range of nis 0 to 99,
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ADDENDUM TO SECTION 7-5
7-5A FDTC

FDTC:
CONFigure:

USER
[FDTC:CONFigure:USER]

This command is identical to the FDTGC:SETup command excepi that it selects the USER
screen.

MONE
[FDTC:CONFigure:NONE]

This command is also identical to the FDTC:8ETup command except that it does not
select a screen.

FACCH: or SACCH:
MSGiype?

[FOTC:FACCH: or SACCH:MSGtype?]
Add the following orders:

DEDICATED HANDOFF CAPABILITY REQ R-DATA ACCEPT
HYPERBAND MEAS CAPABILITY RESP R-DATA REJECT
BSMC R-DATA 50¢C

RFCHANT n

[FOTC:FACCH: or SACCH:AFCHAN?]
Returns current value of RFCHAN (11 bit value} indexed by n. Range of nis (0-23).

PVI?
[FDTC:FACCH: or SACCH:PVI?]

Returns current state of Protocol Version Indicator (1 bit value)

DTXControl?
[FDTC.FACCH: or SACCH:DTXControl?]

Reaturns current state of DTX Control (1 bit value).
DCCHinfo:

HYPERDband? n

[FDTC:FACCH: or SACCH:DCCHinfo:HYPERband?]

Returns current vaiue of DCCH Info Hyperband (2 bit value) indexed by n. Range of n
is 0 to 2.

CHANRnef? n

[FDTC:FACCH: or SACCH:DCCHinfo:CHANnel?}

Returns current value of DCCH info Channel {8 bit value) indexed by n. Range of nis
0to 2.

7-21A
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FDTC:
FACCH: or SACCH:
DCCHinfo:

DVCC? n
[FDTC:FACCH: or SACCH:DCCHinfo:DVCC?]

Heturns current vaiue of DCCH info DVCC (8 bit value) indexed by n. Range of n is
0 to 2.

MSESGWTG:

TYPE? n
[FDTC:FACCH: or SAGCH:MSGWTG . TYPE?]

Returns current value of Other Messages Waiting info Type (4 bi‘t value) indexed by n.
Range of nis G to 4.

MUMBer? n
[FDTC:FACCH: or SACCH:MSGWTG:NUMBer?]

Returns current value of Number of Other Messages Waiting (6 bit vaiue) indexed
by n. Range of nis 0 to 14.

TASK?
[FDTC.FACCH: or SACCH:TASK?]

Returns current value of Task Status (3 bit value)}.

ATS?
[FDTC:FACCH: or SAGCH:ATS?]

Returns current value of ATS (4 bit value).

PV?
[FDTC:FACGCH: or SACCH:PV7]

Returns current value of Protocol Version (4 bit value).
CHANGE:

S0C?
[FOTC:FACCH: or SACCH:CHANGE:S0C?7]

Heturns current state of SOC Change Indicator (1 bit value).

BSMC?
[FDTC:FACCH: or SACCH:CHANGE:BSMC 7]

Returns current state of BSMC Change Indicator {1 bit value).
DELTA:
TIME®?

{FDTC:FACCH: or SACCH:DELTA:TIME?]
Returns current value of Delta Time (11 bit value).
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FDTC:
FACCH: or SACCH:
VMI:

vC?
[FDTC:FACCH: or SACCH:VMI:VC?]

Heturns current value of Voice Mode Voice coder {3 bit value).

PM_V?
[FOTC:FACCH: or SACCH:VMI:PM_V?]

Returns current value of Voice Privacy Mode (3 bit value).

DPmM?
[FDTC:FACCH: or SACCH:DPM?]

Returns current state of Data Privacy Mode {1 bit value).
MEMC:

MEA?
[FDTC:FACCH: or SACCH:MEMC:MEA?]

Returns current value ¢of Message Encryption Mode C Algorithm (2 bit value}.

MED?
[FDTC:FACCH: or SACCH:MEMC:MED?]

Returns current value of Message Encryption Mode C Demain (2 bit value),

MEK?
[FDTC:FACCH: or SACCH:MEMC:MEK 7}

Returns current value of Message Encryption Mode C Key (2 bit value).
MAP:

VPM?
[FDTC:FACCH: or SACCH:MAP:VPM?]

Returns current value of Voice Privacy Mode Map (4 bit value}.

CODER?
[FDTC:FACCH: or SACCH:MAP:CODER 7}

Heturns current value of Voice Coder Map (6 bit value).
MEA:

DOMAIN?
[FDTC:FACCH: or SACCH:MAP:MEA:DOMAIN?]

Returns current value of Message Encryption Algorithm Map Domain (8 bit value).

Algorithms? n
[FDTC:FACCH: or SACCH:MAP:MEA:ALGORthms?]

Returns current value of Message Encryption Algorithm Map (4 bit value) indexed
by n. Range of nis 0 to 7.
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FDTC:
FACCH: or SACCH:
MAP:

MEK?
{FOTC:FACCH: or SACCH:MAP:MEK?]

Returns current value of Message Encryption Key Map (4 bit value).

ARQ?
[FOTC:FACCH: or SACCH:MAP:ARQ?]

Returns current state of FACCH/SACCH ARQ Map (1 bit value).

SMS?
[FDTC:FACCH: or SACCH:MAP:SMS 7]

Returns current value of SMS Map (2 bit value).
SUPPort:

iIRA?
[FDTC:FACCH: or SACCH:SUPPort:iRA?]

Returns current state of HA Support {1 bit vaiue).

sS0C?
[FDTC:FACCH: or SACCH:80C?]

Returns current value of SOC (12 bit value).

BSMC?
[FDTC:FACCH: or SACCH:BSMC?]

Returns current value of BSMC (8 bit value).

RTRANSaction?
[FOTC:FACCH: or SACCH:ATRANSaction?]

Returns current value of R-Transaction identifier (8 bit valiue).
RDATA UNIT:

LENGth?
[FDTG:FACCH: or SACCH:RDATA_UNIT:LENGth?}

Returns current value of R-Data Unit Extended Remaining Length (8 bit value).
HLP:

IDentifier?
[FDTC:FACGH: or SACCH:BDATA_UNIT:HLP:IDentifier?].

Returns current value of R-Data Unit Higher Layer Protocol Identitier {8 bit value).

DATA? n
[FDTC:FACCH: or SACCH:RDATA_UNIT:HLP:DATA?]

Returns current value of R-Data Unit Higher Layer Data Unit {8 bit value) indexed
by n. Range of nis 0 to 255.
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FDTC:

FACCH: or SACCH:

7-21E
0z

MESSage:

CENTer:

USER:

LENGth?
[FOTC:FACCH: or SACCH :MESSage . CENTer.LENGth?]

Returns current value of Message Center Address Extended Remaining Length (8
bit value).

TYPE?
[FDTCIFACCH: or SACCH:MESSage:CENTor: TYPE?]

Heturns current value of Message Center Address Type of Number {3 bit valus).

PLAMIA?
[FDTC:FACCH: or SACCH:MESSage:CENTer PLANIU?|

Heturns current value of Message Center Address Number Plan identification {4 bit
value}.

ENCoding?
[FDTC:FACCH: or SACCH:MESS8age:CENTerENCoding?]

FReturns current state of Message Center Address Enceoding {1 bit value).

ADDRess?
[FOTCFACCH: or SACCH MES8Sage: CENTor:ADDRess?]

Returns current string value of Message Center Address (ASCH string).

DEST:

LENGth?
[FDTC.FACCH: or SACCH:USER:DEST:LENGth?]

Returns current value of User Destination Address Extended Remaining Length
(8 bit value).

TYPE?
[FDTC:FACCH: or SACCH:USER:DEST:TYPE?]

Returns current value of User Destination Address Type of Number (3 hit value).

PLANiId?
[FDTC:FACCH: or SACCH:USER:DEST:PLANId?]

Returns current value of User Destination Address Number Plan ldentification (4 bit
value).

ENCoding?
[FDTC:FACCH: or SACCH:USER:DEST:ENCoding?]

Returns current state of User Destination Address Encod‘ing {1 bit value).



FDTC:
FACCH: or SACCH:
USER:
DEST:

ADDRess?
[FOTC:FACCH: or SACCH:USER:DEST:ADDHRess?]

Returns current siring value of User Destination Address (ASCIl string).
SUBaddress:

LENGth?
[FOTC:FACCH: or SACCH:USER:DEST:SUBaddress: LENGth?]

Returns current value of User Destination Subaddress Extended Remaining
length (8 bit vaiue).

ODD_EVEN?
[FDTC:FACCH: or SACCH:USER:DEST:SUBaddress:0DD_EVEN?]

Returns current state of User Destination Subaddress Odd/Even indicator (1 bit
value).

TYPE?
[FOTC:FACCH: or SACCH:USER:DEST:SUBaddross: TYPE?]

Heturns current value of User Destination Type of Subaddress {3 bii value).

REServed?
[FOTG:FACCH: or SACCH:USER:DEST:SUBaddress:REServed?]

Relurns current value of User Destination Subaddress Reserved bits (4 bit
value).

ADDRess? n
[FDTC:FACCH: or SACCH:USER:DEST:Sl/Baddress:ADDRess?}

Returns current value of User Destination Subaddress (8 bit value) indexed
by n. Range of nis 0 io 19.

CRIG:

LENGth?
[FOTC:FACCH: or SACCH:USER:ORIG:LENGth?]

Returns current value of User Originating Address Extended Remaining Length
{8 bit value).

TYPE?
[FDTC:FACCH: or SACCH:USER:ORIG:TYPE?]

Returns current value of User Originating Address Type of Number (3 bit vaiue).

PLANid?
[FDTC:FACCH: or SACCH:USER:ORIG:PLANId?]

Returns current value of User Originating Address Number Plan ldeniification (4 bit
value),

7-21F
02



FOTC:
FACCH: or SACCH:
USER:
ORIG:

ENCoding?
[FDTC:FACCH: or SACCH:USER:ORIG:ENCoding?]

Returns current state of User Originating Address Encoding (1 bit value}.

ADDRess?
[FOTC:FAGCH: or SACCH:USER:ORIG:ADDRass?]

Returns current value of User Originating Address (ASCII string).
SUBaddress:

LENGth?
[FDTC:FACCH: or SACCH:USBER:ORIG:8UBaddress:LENGIh?]

Returns current value of User Originating Subaddress Extended Remaining
length (8 bit value).

ODD_EVEN?
[FDTC:FACCH: or SACCH:USER:ORIG:8UBaddress ODD_EVEN?]

Returns current state of User Originating Subaddress Gdd/Even indicator (1 bit
value).

TYPE?
[FDTC:FACCH: or SACCH:USER:ORIG:SUBaddress: TYPE?]

Returns current value of User Originating Type of Subaddress (3 bit value).

REServed?
[FDTC:FACCH: or SACCH:USER:QRIG:SUBaddress:REServed?]

Returns current value of User Originaling Subaddress Reserved bits (4 bit
value).

ADDRess? n
[FDTC:FACCH: or SACCH:USER:QRIG:SUBaddress:ADDRess?]

Returns current value of User Originaling Subaddress {8 bit value} indexed
by n. Range of nis 0 to 19.

PRESentation:

LENGth?
[FDTC:FACCH: or SACCH:USER:ORIG:LENGth?]

Returns current value of User Originating Address Presentation Indicator
Extended Remaining Length (8 bit value).

P17

[FDTC:FACCH: or SACCH:USER:ORIG:PI?]

Returns current value of User Originating Address Presentation indicator (2 bit
vatue).
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FDTC:
FACCH: or SACCH:
USER:
ORIG:

817
[FDTC:FACCH: or SACCH:USER:ORIG:81?]

Returns current value of User Originating Address Screening Indicator (2 bit value).

REServed?
[FDTC.FACCH: or SACCH USER-ORIG:REServed?]

Returns current value of User Originating Address Presentation Indicator reserved
bits (4 bit vaiue).

RCAUSE?
[FDTC:FACCH: or SACCH:RCAUSE?]

Returns current value of R-Cause {8 bit value).
CUSTOM:

LENGth?
[FOTC:FACCH: or SACCH:CUSTOM:LENGth?]

Returns current value of Length of Custom Control in Octets (8 bit value).

CONTrel? n
[FOTC:FACCH: or SACCH:CUSTOM:CONTrol?]

Returns current value of Custom Control (8 bit value) indexed by n. Range of nis
0 to 255,

HYPERDband:

NUMBer?
[FDTC:FACCH: or SACCH:HYPERband:NUMBar?}

Returns current value of RF Channel and Hyperband, Number of Hyperband channels
{5 bit value}.

BAND? n
[FDTC:FACCH: or SACCH:HYPERband:BAND?]

Returns current value of RF Channel and Hyperband, Hyperband (2 bil value) indexed
by n. Range of nis 0 to 23.

CHANRnel? n
[FDTC:FACCH: or SACCH:HYPERband:CHANne!?]

Returns current value of RF Channel and Hyperband, Channel {11 bit value) indexed
by n. Range of nis 0 to 23.

TARGet?
[FDTC:FACCH: or SACCH:HYPERband:TARGs!?]

Returns current value of Target Hyperband (2 bit value).
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7-6 REVERSE CONTROL CHANNEL (RECC) MONITOR COMMANDS

7-6-1 REVERSE CONTROL CHANNEL CONTROL
RECC:

SETup
Sets up the FM/AM-1600CSA as when entering the Reverse Centrol Channel Screen.
(Screen is not displayed.)

STARt
Starts monitoring Reverse Control Channel data. (Data returned by query. Refer to 7-6-2.)

STOP
Stops monitoring Reverse Control Channel data.

CHANRnel n
Selects Reverse Contro!l Channel to moniter. Range of nis 1 to 1023 (800 to 900 not used).

7-6-2 REVERSE CONTROL CHANNEL DECODE DATA
RECC:

AUTHR?
Returns AUTHR from Mobile Station Authentication Algorithms {18 bit value).

AUTHU?
Returns AUTHU used in Unique Chalienge Order Confirmation (18 bit value).

COUNE?
Returns modulo-64 count sent from Mobile Station.

DCC?
Returns Digital Color Code (seven bit value).

DIGITS1?
Returns up to 16 digits {string).

DIGITS2?
Returns up to 16 digits (string).

E?
Returns Extended Address (one bit value).

EP?
Returns Extended Protocol {(one bit value).

ER? :
Returns Extended Protocol Reverse Channel indicator {one bit value).

ESN?
Returns Electronic Serial Number {32 bit value).
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ADDENDUM TO SECTION 7-6

7-86A RECC

RECC:
CONFigure:

USER
[RECC:CONFigure:USER]

This command is identical to the RECC:SETup command except that it selects the USER
screen.

NONE
[RECC:CONFigure:NONE]

This command is also identical tc the RECC:SETup command except that it does not
select a screen.

SERVice?
[RECC:SERVice?]

Returns current value of Service code (4 bit value).

PM_D?
[RECC:PM_D?}f
Returns current value of Selected Privacy Mode (3 bit value).

SAPY?
[RECC:SAP?] :

Returns current state of Service Access Point for data/fax call (1 bit value).

CRC?
[RECC:CRC?]

Returns 16 or 24 bit CRC setting on data/fax call (1 bit value).
DATA:

PART?
[RECC:DATA:PART?]

Returns current value of Data Part (3 bit value).

ACKED?
[RECC:DATA:ACKED?]

Returns current state of Acked Data (1 bit value).

RLP?
[RECC:RLP?]
Returns current vaiue of Layer 2 Radio Link Protocol used for a data/fax call (2 bits value).

TORDER?
[RECC:TORDER?]

The new orders for RECC are:

ORIGIN W/SERVICE PAGE RESP W/SERVICE
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RECC:

LOCAL_MT?

Returns Local Control (Local Control message)/Message Type (five bit value).

L7

Returns Last Try (cne bit value).

MINT

Returns Mobile Identification Number (string} of Mobile Station.

MPCt?

Returns Mobile Protocol Capability Indicator (one bit value).

ORDERCD?

Returns Order Code (five bit value}.

ORDO?

Returns Order Qualifier (three bit value).

RANDBS?

Returns RANDBS used in Base Station Chalienge Order {32 bit value).

RANDC?

Returns RANDC (eight bit value).

57

Returns Serial Number (one bit value).

SCM7?

Returns Station Class Mark {four bit value).

SDCC17?

Returns Supplementary Digital Color Code 1 {two bit value).

SpCC2?

Returns Supplementary Digital Color Code 2 (two bit value).

TORDer?

Returns combination of the T and Order Fields (string):
A ALERT ONF ORIGIN REG
AUDIT CNF PAGE RESP
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7-7 REVERSE VOICE CHANNEL (RVC) MONITOR COMMANDS

7-7-1 REVERSE VOICE CHANNEL CONTROL

RVC:
SETup
Sets up the FM/AM-1600CSA as when entering the Reverse Voice Channe! Screen. (Screen
is not displayed.)

STARt
Starts decoding Reverse Voice Channel data. (Data returned by query. Refer to 7-7-2.)

STOP
Stops decoding Reverse Voice Channel data.

CHARNRnel n :
Selects Reverse Voice Channel to monitor. Range of nis 1 to 1023 (800 to 900 not used).

7-7-2 REVERSE VOICE CHANNEL DECODE DATA
RVC:

AUTHu?
Returns AUTHU used in Unique Challenge Order Confirmation (18 bit value).

DIGITS?
Returns up to 32 digits (string).

ESN?
Returns Electronic Serial Number (32 bit value).

LOCAL MT?
Returns Local Control (Local Control message)/Message Type (five bit value).

ORDERCD?
Returns Order Code (five bit value).

ORDQ?
Returns Order Qualifier {three bit value).

RANDbDs?
Returns RANDBS used in Base Station Challenge Order (32 bit value).

TORDer?
Returns combination of the T and Order Fields (string):

CALLED ADDR PAGE RESP
ORDER CNF SNR RES
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ADDENDUM TO SECTION 7-7

7-7A RVC

RVC:
CONFigure:

USER
[RVC.CONFigure:USER]

This command is identical to the RVC:SETup command except that it selects the USER
screen.

NONE
[RVC:CONFigure: NONE]

This command is also identical to the RVC:SETup command except that it does not select
a screen.

TORDER?
[RVC:TORDER?]

New order for RVC is:
RELEASE
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7-8 REVERSE DIGITAL TRAFFIC CHANNEL {(RDTC) MONITOR COMMANDS

7-8-1 REVERSE DIGITAL TRAFFIC CHANNEL CONTROL
RDTC:

SETup
Sets up the FM/AM-1600CSA as when entering the Reverse Digital Traffic Channel Screen.

(Screen is not displayed.)

STARt
Starts decoding Reverse Digital Traffic Channel data. (Data returned by query. Referto 7-8-2.)

8STOP
Stops decoding Reverse Digital Traific Channel data.

CHANne! n
Selects Reverse Digital Traffic Channel to monitor. Range of nis 1 to 1023 (800 to 900 not

used).

SLOT n
Selects Timeslot. Range of nis 1 to 3.

REMote:

STARt

Monitoring stops and VSELP data is redirected as ASCIl characters out RS-232
Connector. (Baud Rate should be set to 38400 prior to command execution to allow
RS-232 to keep up with data received.) Each line contains 54 ASCIl Characters
representing 27 bytes, followed by a carriage return. Refer to Table 7-1.

STOWR
Stops redirection of VSELP data out RS-232 Connector.
RO?
Returns the VSELP frame energy value (0 to 31).
Byte Description Byte Description Byte Description
HO Frame Energy LPCO | 9th Reflection Cosefficient }CODE1_4 |1st Code, | 4th Subframe
LPC1 1st Reflection Coefficient LPC10 | 10th Reflection Coefficient | CODE2_1 |2nd Code,H,1st Subframe
LPC2 |2nd Reflection Coefficient LAG 1 |Lag, 1st Subframe CODE2_2 |2nd Code,H,2nd Subframe
1.PC3 | 3rd Reflection Coefficient LAG_2 |Lag,2nd Subframe CODE2_3 | 2nd Code,H,3rd Subframe
LPC4 |4th Reflection Coefficient LAG 3 |Lag,3rd Subframe CODEZ_4 | 2nd Code,H 4th Subframe
LPC5 |5th Reflection Coefficient LAG 4 |lLag,4th Subframe GSPO_1 | GSPOP1 Code,1st Subframe
LPC6 |6th Reflection Coefficient ] CODE1_1|1st Code,l,1st Subframe GSP0_2 |GSPOP1 Code,2nd Subframe
LPC7 | 7th Reflection Coefficient |CODE1_2 | 1st Code,},2nd Subframe GSP0_3 |GSPOP1 Code,3rd Subframe
1LPC8  |8th Reflection Coefficient | CODE1_3 |1st Code,|,3rd Subframe GSP0_4 |GSPOP1 Code,4th Subframe

Table 7-1 Speech Parameter (27 bytes)
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7-8-2 REVERSE DIGITAL TRAFFIC CHANNEL DECODE DATA

RDTC:FACCH: queries pertain to the blank and burst Fast Associated Control Channel {(FACCH).
RDTC:SACCH: queries pertain to the continuous Slow Associated Control Channel {SACCH).

RDTC:
FACCH:

AMT?

Returns Acknowledge Message Type (string):
ALERT LC RELEASE
AUDIT MAINTNC STOP MEAS
HANDOFF

AUTHU?

Returns AUTHU used in Unique Challenge Order Confirmation (18 bit value).

BER?

Returns Bit Error Rate (three bit value). Refer to Table 7-2.

Bit Value BER Interval {%) Bit Value BER interval (%)

O 0.00 to 0.01 4 1.0 to 2.0
L 001 to 0.1 5 2.0 to 4.0
2 0.1 o 05 8 4.0 to 8.0
3 0.5 to 1.0 7 z28.0

Table 7-2 BER Bit Definition

CALLED:

NUM?
Returns number of Called Party {string).

PLANIM?
Returns Called Party Numbering Plan ldentification (four bit value).

SPare?
Returns value of Called Party Number spare bit (one bit vaiue).

TYpe?
Returns Calied Party Number Type (three bit value).

CALLING:

NUM?
Returns number of Calling Party (string).

PLANIA?
Returns Calling Party Numbering Plan Identification (four bit value).

SPare?
Returns value of Calling Party Number spare bits (five bit vaiue).

TYpe?
Returns Calling Party Number Type (three bit value).
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RDTC:

FACCH:

CmM?

Returns Call Mode (five bit value}.

Dic?

Returns the Delay Interval Compensation {one bit vaiue).

DiGits?

Returns up to 32 digits (string).

DMAC?

Returns Digital Mobile Attenuation Code (four bit value).

DYX?

Returns Discontinuous Transmission (one bit value).

ESN?

Returns Electronic Serial Number (32 bit value).

Fi?

Returns Feature Indicator {four bit value).

KE?

Returns Keypad Facility {32 digits).

LDP?

Returns Last Decoded Parameter (four bit value).

MERM?

Returns Memory Encryption Mode (one bit value).

MSGtype?

Returns Message Type received from Mobile Station (string):
CHAN QUAL1 MEAS ACK RELEASE
CHAN QUALZ MOBILE ACK SBDTMF
CONNECT PLC ACK SCDTMF
FLASH PU ACK STATUS
FLASH ACK

NV?

Returns Numbers of Values (string of numbers, one for each optional information element
in the message, with each number derived from the corresponding six bit value).

PD?
Feturns the Protocol Discriminator (two bit value).

pT?
Returns Parameter Types (string of numbers, one for each optional information element
in the message, with each number derived from the corresponding six bit value).

RANDBS?
Returns RANDBS used in the Base Station Challenge Order (32 bit value).
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RDTC:

FACCH:

RFCHAN? n
Returns RF Channel (1 to 1023) for the selected index. Range of nis 0 to 11,

RL?
Returns Remaining Length {six bit value).

AN?
Returns Request Number (four bit value).

RR?
Returns Release Heason (four bit value).

RSS1? n
Returns Received Signal Strength Indicator (five bit value) for the selected index. (0
indicates -113 dBm and 31 indicates -51 dBm.) Range of n (index) is 0 to 11.

RSSIC?
Returns Received Signal Strength Indicator (five bit value) of Current RF Channel. (0
indicates -113 dBm and 31 indicates -51 dBm.)

SsSpuUP?
Returns Shared Secret Data Update (one bit value).
TA?
Returns Time Alignment offset (five bit value).
TERMIn?
Returns Terminal information of Mobile Station (32 bit value).
VPM?
Returns Voice Privacy Mode (one bit value).
SACCH:
AMT?
Returns Acknowledge Message Type (string):
ALERT LC RELEASE
AUDIT MAINTNC STOP MEAS
HANDOFF
AUTHU?
Returns AUTHU used in Unique Challenge Order Confirmation (18 bit value}.
BER?
Returns Bit Error Rate (three bit value). Refer to Table 7-2,
CALLED:
NUM?

Returns number of Called Party (string).

PLANId?
Returns Called Party Numbering Plan Identification (four bit value).
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RDTC:
SACCH:
CALLED:

SPare?
Returns value of Calied Party Number spare bit {(one bit value).

TYpe?
Returns Called Party Number Type (three bit vaiue).

CALLING:

NUM?
Returns number of Calling Party (string).

PLANId?
Returns Calling Party Numbering Plan Identification (four bit value).

SPare?
Returns value of Calling Party Number spare bits (five bit value).

TYpe?
Returns Calling Party Number Type (three bit value).

cm?
Returns Call Mode (five bit value).

DIC?
Returns Delay Interval Compensation (one bit value).

DiIGits?
Returns up to 32 digits (string).

DMAC?
Returns Digital Mobile Attenuation Code (four bit value).

DTX?
Returns Discontinuous Transmission {one bit value).

ESN?
Returns Electronic Serial Number (32 bit value).

Fi?
Returns Feature Indicator (four bit value).

KF?
Returns Keypad Facility (32 digits).

LDP?
Returns Last Decoded Parameter (four bit value).

MEM?
Returns Memory Encryption Mode {one bit value).
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RDTC:

SACCH:

MSGtype?

Returns Message Type received from Mobile Station (string):
CHAN QUALA1 MEAS ACK RELEASE
CHAN QUAL2 MOBILE ACK SBDTMF
CONNECT PLC ACK SCDRTMF
FLASH PU ACK STATUS
FLASH ACK

NV?

7-30

Returns Numbers of Values (string of numbers, one for each optional infoermation element
in the message, with each number derived from the corresponding six bit value).

PD?
Returns the Protocol Discriminator (two bit value).

PT?
Returns Parameter Types (siring of numbers, one for each optional information element
in the message, with each number derived from the corresponding six bit value).

RANDBS?
Returns RANDBS used in the Base Station Challenge Order {32 bit value).

RFCHAN? n
Returns RF Channel {1 to 1023} for the selected index. Range of nis 0 to 11.

RL?
Returns Remaining Length (six bit value).

RN?
Returns Request Number {four bit vaiue).

RR?
Returns Release Reason (four bit value).

RSSI? n
Returns Received Signal Strength indicator (five bit value) for selected index. (0
indicates -113 dBm and 31 indicates -51 dBm.} Range of n {index) is 0 to 11.

RSSIC?
Returns Received Signal Strength Indicator (five bit value) of Current RF Channel. (0
indicates -113 dBm and 31 indicates -51 dBm.)

sspup?
Returns Shared Secret Data Update (one bit value).

TA?
Returns Time Alignment offset (five bit value).

TERMinf?
Returns Terminal Information of Mobile Station {32 bit value).

VPM?
Returns Voice Privacy Mode {one bit value).



ADDENDUM TO SECTION 7-8
7-8A RDTC

RDTC:
CONFigure:

USER
[RDTC:CONFigure:UUSER]

This command is identical to the RDTC:SETup command except that it selects the USER
screen.

NONE
[RDTC:CONFigure:NONE]

This command is also identical to the RDTC:SETup command except that it does not
select a screen.

FACCH: or SACCH:
MSGtype?

[FACCH: or SACCH:MSGtype?]
Add the following message types.

- CHAN QUALS3 sQC
CHAN QUALA4 BSMC
HYPER MEAS ACK R-DATA
CAPABILITY RESP R-DATA REJECT
CAPABILITY REQ R-DATA ACCEPT
RFCHANT n

[FACCH: or SACCH:RFCHAN?]
Returns current value of RFCHAN (8 bit vaiue) indexed by n. Range of nis 0 to 23.

RSSI? n
[FACCH: or SACCH:ASS17]

Returns current value of RSS! (8 bit value) indexed by n. Range of nis 0 to 23.

AMT?
[FACCH: or SACCH:AMT?]

Add the following message types.

DTC HANDOFF

TASK?
[FACCH: or SACCH:TASK?]

Returns current value of Task Status (3 bit value).
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RDTC:
FACCH: or SACCH:

RTRANSaction?
[RDTC:FACCH: or SACCH:RTRANSaction?]

Returns current value of R-Transaction ldentiifier (8 bit value).
RDATA_UNIT:

LENGth?
[RDTC:FACCH: or SACCH:RDATA_UNITILENG1h?]

Returns current value of R-Data Unit Exiended Remaining Length (8 bit value).
HLP:

iDentifier?
[RDTC:FACCH: or SACCH:RDATA_UNIT:HLP:IDentitiar?]

Returns current value of R-Data Unit Higher Layer Protocol ldentifier (8 bit value).

DATA? n
[RDTC:FACCH: or SACCH:RDATA_UNIT:HLP:DATA?]

Feturns curremt value of R-Data Unit Higher Layer Protocol Data Unit (8 bit value)
indexed by n. Range of nis 0 tc 254.

MESSage:
CEMNTer:

LENGth?
[ROTC:FACCH: or SACCH:MESSage CENTer:LENGIHh?]

Returns current value of Message Center Address Extended Remaining Length
{8 bil value).

TYPE®
[RDTC:FACCH: or SACCH:MESSage:CENTer:TYPE?}

Returns current value of Message Center Address Type of Number (3 bit value).

PLANI?
[RDTC:FACCH: or SACCH:MESSage:CENTer:PLANIA?]

Returns current value of Message Center Address Number Plan ldentification (4 bit
value).

ENCoding?
[RDTC.FACCH: or SACCH:MESSage:CENTer:ENCoding?}

Returns current state of Message Center Address Encoding (1 bit value).

ADDRess?
[ROTC:FACCH: or SACCH:MESSage:CENTer:ADDRess?]

Returns current string value of Message Center Address (ASCII string).
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RDTC:

FACCH: or SACCH:

USER:

DEST:

LENGth?
[ADTC:FACCH: or SACCH:USER:DEST:LENGth?]

Returns current value of User Destination Address Extended Remaining Length
(8 bit value).

TYPET
[ADTC.FACCH: or SACCH:USER:DEST:TYPE?]

Returns current value of User Destination Address Type of Number (3 bit value).

PLANId?
[RDTC:FACCH: or SACCH:USER:DEST:PLANId?]

Returns current value of User Destination Address Number Plan identification {4 bit
value).

ENCoding?
[RDTC.FACCH: or SACCH:USER:DEST:ENCoding?]

Returns current state of User Destination Address Encoding (1 bif value).

ADDRess?
[RDTC:FACCH: or SACCH:USER:DEST:ADDRess?]

Returns current string value of User Destination Address (ASCII string).
SUBaddress:

LENGth?
[ROTC:FACCH: or SACCH:USER:DEST:SUBaddress:LENGth?]

Returns current value of User Destination Subaddress Extended Remaining
length (8 bit value).

ODD_EVEN?
[RDTC:FACCH: or SACCH:USER:DEST:SUBaddress:ODD_EVEN?]

Returns current state of User Destination Subaddress Odd/Even indicator (1 bit
value).

TYPE?
[RADTC:FACCH: or SACCH:USER:DEST:SUBaddress: TYPE?]

Returns current value of User Destination Type of Subaddress (3 bit value).

REServed?
[ARDTC:FACCH: or SACCH:USER:DEST:SUBaddress:RESarved?]

Returns current value of User Destination Subaddress Reserved bits {4 bit
value).
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RDTC:
FACCH: or SACCH:
USER:
DEST:
SUBaddress:

ADDRess? n
[BDTCIFACCH: or SACCH USER.DEST:SUBaddress ADDRess ?]

Heturns current value of User Destination Subaddress (8 bit value) indexed
by n. Range of nis 0 to 18.

ORIG:

LENGth?
[BDTCFACCH: or SACCH:USER:ORIG:LENGth?]

Returns current value of User Originating Address Extended Remaining Length
(8 bit value]).

TYPE?
[RDTC:FACCH: or SACCH:USER:ORIG:TYPE?]

Returns current value of User Originating Address Type of Number (3 bit value).

PLANI?
[RDTC:FACCH: or SACCH:USER:ORIG:PLANId?]

Returns current value of User Originating Address Number Plan identification (4 bit
value).

ENCoding?
[RDTC:FACCH: or SACCH:USER:ORIG:ENCoding?]

Reiurns current siate c¢f User Originating Address Enceding {1 bit value).

ADDRess?
[RDTC:FACCH: or SACCH:USER:ORIG:ADDRass?]

Returns current string valus of User Originating Address (ASCII string).
SUBaddress:

LENGth?
{RDTC:FACCH: or SACCH USER:ORIG:8UBaddress: LENGth?}

Returns current value of User Originating Subaddress Extended Remaining
length (8 bit value).

ODD_EVEN?
{RDTC:FACCH: or SACCH:USER:ORIG:SUBaddress:ODD_EVENT?]

Returns current state of User Originating Subaddress Odd/Even indicator {1 bit
value}.
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ROUTC:

FACCH: or SACCH:

USER:

ORIG:

SUBaddress:

TYPE?
[RDTC:FACCH: or SACCH:USER:ORIG:5UBaddress:TYPE?]

Returns current value of User Originating Type of Subaddress (3 bit valus).

REServed?
[ROTC:FACCH: or SACCH:-USER:ORIG:SUBaddress:REServed?]

Returns current vaiue of User Originating Subaddress Reserved bits (4 bit
valuej.

ADDRess? n
[RDTC:FACCH: or SACCH:USER:ORIG:SUBaddress:ADDReass?]

Returns current value of User Originating Subaddress (8 bit value) indexed
by n. Range of nis ¢ to 19.

PRESentation:

LENGth? - 8

[ROTC:FACCH: or SACCH:USER:ORIG:PRESentation:LENGth?]
Returns current value of User Originating Address Presentation Indicator
Extended Remaining Length (8 bit value).

Pi?
[RDTCFACCH: or SACCH:USER:ORIG:FPRESentation:PI?]

Returns current value of User Originating Address Presentation Indicator (2 bit
value).

Si?
[RDTC:FACCH: or SACCH:USER:ORIG:PRESentation:517]

Returns current value of User Originating Address Screening Indicator (2 bit
value).

REServed?
[ADTC:FACCH: or SACCH:USER:ORIG:PRESentation:REServed?]

Returns current value of User Originating Address Presentation Indicator
reserved bits (4 bit value).

RCAUSE?
[RDTC:FACCH: or SACCH:RCAUSE?]

Returns current value of R-Cause (8 bit vaiue).

PV?

[RDTC:FACCH: or SACCH:PV?]
Returns current value of Protocol Version (8 bit value).
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RDTC:
FACCH: or SACCH:
MAP:

VPM?
[ROTC:FACCH: or SACCHMAP:VPM?]

Returns current vaiue of Voice Privacy Mode Map (4 bit value).

CODER?
[RDTC:FACCH: or SACCH:MAP:CODER?}

Returns current value of Voice Coder Map {6 bit value).
MEA:

DOMAIN?
[RDTC:FACCH: or SACCH:MAP:MEA:DOMAIN?}

Returns current value of Message Encryption Algorithm map domain (8 bit value).

ALGORithms? n
[RDTC:FACCH: or SACGH:MAP:MEA:ALGORIthms?)

Returns current value of Message Encryptlion Algorithms (4 bit value) indexed by n.
Range of nis 010 7.

MEK?
[RDTC:FACCH: or SACCH:MAFP MEK?]

Returns current value of Message Encryption Key Map (4 bit value).

ARG?
[RDTC:FACCH: or SACCH:MAFP:ARQ?]

Returns current state of FACCH/SACCH ARG Map {1 bit vaiue).

SMS?
[RDTC:FACCH: or SACCH:MAP:SMS7?)

Returns current value of SMS Map (2 bit value).

$0C7?
[RDTC:FACCH: or SACCH:80C7]

Returns current value of SOC (12 bit value).

BSMC?
[RDTC.FACCH: or SACCH:BSMC 7]

Returns current value of BSMC (8 bit value).
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RDTC:
FACCH: or SACCH:
SUPPort:

IRA?
[RDTC:FACCH: or SACCH:SUPPort:IRA?]

Returns current state of IRA Support (1 bit value).
FREQuency:

BANDS?
[ROTC:FACCH: or SACCH:SUPPort:FREQuency:BANDS?]

- Returns current value of Supported Frequency Bands (8 bit value).

ANAlog?
[RDTC:FACCH: or SACCH:SUPPart:ANAlog 7]

Returns current state of 800 MHz Analog Speech Support {1 bit vaiue).
CUSTOM:

LENGth?
[RDTC:FAGCH: or SACCH:CUSTOM:LENGth?]

Returns current value of Length of custom control in octeis {8 bit value).

CONTrol? n
[RDTC:FACCH: or SAGCH:CUSTOM:CONTroi?]

Returns current value of Gustom Control (8 bit vaiue) indexed by n. Range of nis
0 to 255.

HYPERband:

NUMBer?
[ROTC:FACCH: or SACCH:HYPERband:NUMBer?]

Heturns current value of Number of Hyperband Channels (5 bit value).

BAND? n
[RDTC:FACCH: or BACCH:HYPERband:BAND?]

Returns current value of Hyperband band (2 bit value) indexed by n. Range of nis
0 to 23.

CHANRel? n
[RDTC:FACCH: or SACCH:HYPERband:CHANnal?}

Returns current value of Hyperband Channel {11 bit vaiue) indexed by n. Range of n
is 0 to 23. :
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7-9 CELL SITE SIMULATION COMMANDS

Refer to 98-8 for command guidelines and programming examples.

7-9-1 GENERAL
CSSs:

SETup
Sets up the FM/AM-1800CSA as when entering the first Cell Site Simulation screen.
{Screen is not displayed and the FM/AM-16008 is not transmitting at this point.}

STARt
Starts Cell Site Simulation transmission {Overhead Message on FOCC).

STOP
Stops Cell Site Simulation transmission.

CHANnel n
Selects Forward Control Channel for sending Overhead Messages. Range of nis 1 to 1023.

RFLvl n
Sets RF Output Level, in dBm, of Overhead Message. Range of nis -30.0 to -127.0.

7-9-2 FOCC OVERHEAD MESSAGE PARAMETERS
C8S:
FOCC:

AUTH n
Seis Authentication bit {1 or 0).

AUTH?
Returns Authentication bit setting.

B in
Sets Busy-idle bit (1 or 0).

B_1?
Returns Busy-ldie bit setting.

CMAC n
Sets Control Mobile Attenuation Code. Range of nis 0 to 7.

CMAC?
Returns Conirol Mobile Attenuation Code setting.

CMAX n

Sets maximum Number of Channeis to be scanned by Mcbile Station when accessing a
system. Range of nis 1 to 32.

CMAX?
Returns maximum Number of Channels to be scanned by Mobile Stalion selting.
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S8
FOCC:

DCC n
Sets Digital Color Code. Range of nis 0 to 3.

nooc?
Returns Digital Color Code setting.

En
Sets Extended Address bit (1 or 0).

E?
Returns Extended Address bit setting.

EF n
Seis Extended Protocol bit (1 or 0).

EP?
Returns Extended Protocol bit setting.

N n
Sets Number of Paging Channels to be scanned by Mobile Station. Range of nis 1 to 32.

N?
Returns Number of Paging Channels to be scanned by Mobitle Station setting.

PCI n
Sets Protocol Capability Indicater {1 or 0).

PCI?
Returns Protoco!l Capability indicator setting.

RCF n
Seis Read Control Filler bit {1 or 0).

RCF?
Returns Read Control Filler bit setting.

REGH n
Sets Home Registration bit (1 or 0).

REGH?
Returns Home Registration bit setting.

REGR n
Sets Roaming Registration bit (1 or 0}).

REGR?
Returns Roaming Registration bit setiting.
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CSS:
FOcCC:

Sn
Sets Serial Number bit {1 or 0).

57
Returns Serial Number bit setting.

SDCC1 n
Sets Supplementary Digital Color Code 1. Range of nis 0 to 3.

SDCC17?
Returns Supplementary Digital Color Code 1 setting.

SDCC2 n
Sets Supplementary Digital Color Code 2. Range of nis 0 o 3.

sDCC27?
Returns Supplementary Digital Color Code 2 setting.

SID n
Sets System ldentification Number (14 most significant digits). Range of nis 0 to 32767,

SID?
Returns System ldentification Number setting.

WFOM n
Sets Wait For Overhead Message bit {1 or 0).

WFOM?
Returns Wait For Overhead Message bit setting.
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7-9-3 CALLING SETUP
Cs8:

GALL:

CHAeNRel n
Selects Digital Traffic Channel or Voice Channe!l the call to the Mobile Station is
aszigned te. Range of nis 1 1o 1023.

CHAMNPe!?
Heturns Digital Traffic Channel or Voice Channel the call to the Mobile Station is
assigned to {1 to 1023),

DEViation n
Seis SAT Deviation in kHz. Range of nis 0.0 to 4.0.

DEViation?
Returns SAT Deviation in kHz setting.

DMAC n
Seiects Digital Mobile Allenuation Code. Range of nis 0to 7.

DMACT
Returns Digital Mobile Attenuation Code setting.

DYCC n
Setects Digltal Verification Coler Code. Range of nis 0 to 255.

DvCC?
Returng Digital Verification Color Code setting.

EF n
Sets Extended Preotocol Forward Channel Indicator {1 or Q).

EF?
Returns Extended Proioco! Forward Channel Indicator setting.

MEM n
Sets Message Encryplion Mode {1 or 0).

MEM?
Returns Message Encryption Mode setting.

BMEN "n”
Selects Mobile ldentification Number to call. The Mobile Identification Number (n) is
entered as a string, with guotation marks.

Exampie: CS83$:CALL:MIN "316/522-4981"

MIEN?
Returns MIN currently selected.

PR n
Seis Privacy Mode bit {1 or 0},
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CSS:
CALL:

PM?
Returns Privacy Mode bit setting.

SAT n
Sets Supervisory Audio Tone in Hz. Range of nis 5985 ioc 6035,

SAT?
Returns Supervisory Audic Tone setting.

SLOT n
Selects Timeslot. Range of nis 1 to 3.

SLOT?
Returns Timeslot setting.

TYPE n
Selects channel type (1 [Digital] or 0 [Analog]).

TYPE?
Returns channel type.

VBAC n
Selects Voice Mobile Attenuation Code. Range of nis 0 to 7.

VMAC?
Returns Voice Mobile Attenuation Code setting.
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7-9-4  PROCESS AND HANDOFRF

CEs:

CALL:

PROCess:

7-36

ASSIGNment

Sends an initial channel designation command to the Mobile Station. After sending

the channel designation, the FM/AM-1600CSA changes the channel and mode to
tranzmii and receive on the assigned channel

MOBINIT

Sets up the FM/AM-1600CSA for a call initiated by the Mobile Station. The Busy-ldle

bit changes from a 1 to a 0 at the correct time to enable the access to occur. An

access sends an SAG=1 on the GPIB (if GPIB:MASK 1 had been initiated before the

CES:CALL PROCess:MOBINIT) and sets the status bit returned by the
CES:RECC:ISTATus? query.

PAGE
Simulates a2 Base Station (Cellsite) initiated call.

REGIstration

Causes the Mobile Station to send a Registration message. An access by the Mobile
Station sends an SHQ=1 on the GPIB {#{ GPIB:MASK 1 had been initiated before the

CES:CALL:PROCess:REGistration) and sets the status bit returned by the
L5 RECC:8TATus? query. The RECC:TORDer? query verifies the registration
order was or was not received.

FYG:

HANDoOT

Sends an anzleg to analog handoff order to the Mobiie Station. The
CSE:FVC:HAND:CHAN n command specifies the new analog Voice Channel.
After the handoff order, the FM/AM-1500CSA changes to the specified Voice
Channel.

SLOTH
Sends an analog to digital handoff order (to Timesict 1) to the Mobile Station.

The CE8S:FYC:HAND:CHAN n command specitfies the new Digital Traffic Channel.

After the handoff order, the FM/AM-1800C8A changes to the specified Digital
Traffic Channel.

8LOTZ
Sends an analog to digital handoff order (1o Timeslot 2} to the Mobile Station.

The CSS:FVCHAND:CHAN n command specifies the new Digital Traffic Channel.

After the handoff order, the FM/AM-1600CSA changes to the specified Digital
Traffic Channel.

8LOTS
Sends an analog to digital handoff order (to Timeslot 3) to the Mobile Station.

The CSS:FYC:HAND:CHAN n command specifies the new Digital Traffic Channel.

After the handoff order, the FM/AM-1600CSA changes to the specified Digital
Traffic Channel.



Cs88:

CALL:
PROCess:
FDTC:
HANDoff?
Performs a digital to digital (CSS:FDTC:T1? = 0), or digital to analog
{CSS:FDTC:Ti? = 0) handoff and returns a 1 if successful or a 0 it not successful.
If successtul, the FM/AM-1600CSA changes to the channel specified by the
CSS:FDTC:HAND:CHAN n command.
RECC:
STATus?.

Returns access with the Mobile Station status (0 indicates no access has occurred; 1
indicates an access has occurred).
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7-9-5 FORWARD VOICE CHANNEL (FVC)
Data commands set the data in the messages and order commands send the orders (messages).
A. FVC CRDERS
88
FVe:
QRDEHR:

ALERT
Sends the Alert message.

ALERTWinfo
Sends the Alert with Information message.

AUDIT
Sends the Audit order.

BSCHALCON
Sends the Base Station Challenge Confirmation message.

CALLMODEACK
Sends the Call Mode Acknowledgment message.

ISDTMF
Sends the Disable DTMF message.

DISMEM
Sends the Message Encryption Mode order with disable indication.

ENAMEM
Sends the Message Encryption Mode order with enable indication.

FLASHWIinfo
Sends the Flash with information message.

HANDoTf!
Sends the Handoff message. (For complete handoff testing, use the
CSS:CALL:PROCess commands.)

LC
Sends the lLoc¢al Conirol message.

MAINTenance
Sends the Maintenance message.

MSGWTG
Sends the Message Walling message.

PAGE
Sends the Page order.
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C8s:
FVC:
ORDER:

PU
Sends the Parameter Update message.

PWHLVL
Sends the Power Level message.

RELease
Sends the Release message.

SALERT
Sends the Stop Alert message.

SLOTH

Sends the Handoff to Digital Traffic Channel on Timeslot 1 message. (For
complete handoff testing, use the CSS:CALL:PROCess commands.)
SLOTZ

Sends the Handoff to Digital Traffic Channel on Timeslot 2 message. (For
complete handoff testing, use the CSS:CALL:PROCess commands.)

8LOT3
Sends the Handoff to Digital Traffic Channel on Timeslot 3 message. (For
complete handoff testing, use the CSS:CALL:PROCess commands.)

SNDAddr
Sends the Send Called Address message.

SNRreq
Sends the Serial Number Request message.

SSDUP
Sends the Shared Secret Data Update message.

UCHAL
Sends the Unique Challenge message.

B. FVC DATA FIELDS
CS8S:
FVY(C:

AUTHBS n
Ssats the AUTHBS value. Range of nis 0 to 262143,

AUTHBS?
Returns AUTHES value setting.
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£8s:

FVC:

CALLING:
NUM "n”
Sets Calling Party Number. The number n is entered as a string, with
quotation marks {i.e., "316/522-4981").
NUM?
Returns Calling Party Number setting (string).
Pin
Sets Calling Party Number Presentation Indicator. Range of nis 0 to 3.
Pi?
Returns Calling Party Number Presentation Indicator seiting.
Sl n
Sets Calling Party Screening Indicator. Range of nis 0 to 3.
St
Returns Calling Party Screening Indicator setting.

DMAC n

Sets Digital Mobile Attenuation Code. Range of nis 0 to 10.

DMAC?
Returns Digital Mobile Attenuation Code setting.

BvCC n
Sets Digital Verification Color Code. Range of nis 1 to 255,

DVCC?
Returns Digital Verification Color Code setting.

EF n
Sets Extended Protocol Forward Channel Indicator (0 or 1).

EF?
Returns Extended Protocol Forward Channel Indicator setting.

ENABLE:

VOICEPrivacy n
Sets the Voice Privacy in the Call Mode Acknowledgment message (0 or 1).

VOICEPrivacy?
Returns the Voice Privacy setting.
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CS8S:

FVC:

HANDoff:

CHANnRel n
Sets analog Voice or Digital Traffic Channel for Handoff. Range of nis 1 to
1023. {Use the CSS:CALL:PROCess commands to initiate Handoff.}

CHANneI?
Returns Channel for Handoff setting.

LOCAL n
Sets the Local Control fieid used in the Local Controi message. Range of nis 0 to
31.

LOCAL?
Returns the Local Control field setting.

MEM n
Sets Message Encryption Mode bit (0 or 1).

MEM?
Returns Message Encryption Mode bit setting.

MT n
Sets the Message Type field. Range of nis 0 to 31.

MT?
Returns the Message Type field setting.

PM n
Sets Privacy Mode bit (0 or 1},

PM?
Returns Privacy Mode bit setiing.

PSCC n
Sets Present SAT Coior Code. Range of nis 0 to 2.

PSCC?
Returns Present SAT Color Code setting.

PWRLVL n
Sets Power Level requested of Mobile Station in the Power Level message.
Range of nis 0 to 7.

PWRLVL?
Returns requested Power Level setting.

RANDSSD "n”

Sets the 56 bit Random Number sent in the Shared Secret Data Update message.
The number n is entered in hexadecimal as a string, with quotation marks (i.e.,
"AA59BE232F9C28").
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C85:
FVYC:

RANDSSD?
Returns the Shared Secret Data 56 bit Random Number setting (string).

RANDU n
Sets the 24 bit Random Number sent in the Unique Challenge message. Range of
rnis 0 to 16777215,

FRANDU?
Returns the Unique Challenge 24 bit Random Number setting.
SBi n
Sets Shortened Burst Indicator. Range of nis 0 to 3.
sSBl?
Returns Shortened Burst Indicator setting.
SCCn
Sets Supervisory Audio Tone Color Code. Range of nis 0 to 2.
SCC?
Returns Supervisory Audio Tone Color Code setting.
SIGNAL:
CADENCE n

Sets the on, off pattern of the Alert tone. Range of nis 0 to 63.

CADENCE?
Returns the Alert tone on, off pattern setting.

PITCH n
Sets the pitch of the Alert tone. Range of nis 0 to 3.

PITCH?
Returns Alert tone pitch setting.

TA
Sets Time Alignment. Range of nis 0 to 31.

TA?
Returns Time Alignment setting.

VMAC n
Sets Voice Mobile Attenuation Code. Range of nis 0 to 7.

VMAC?
Returns Voice Mobile Attenuation Code setting.
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ADDENDUM TO SECTION 7-9-5
7-9-5A FVC

C8S8:
FVC:

STARt
[CSS8:FVC:STARY

Starts the 1800CSA transmitting on the Forward Voice Channel.

STOP
[CSS:FVC:STOP]

Stops the Forward Voice Channel.

SAT n
[CS8:FVCIBAT]

Specifies the SAT frequency on the FVC. Range of nis 0 or 5965 to 6035.

SAT?
Returns current value of SAT.

PYi n
[C8S:FVC:PVI

Enables (n = 1) or disables (n = 0) Protoco! Version indicator.

PVI?
Returns current staie of PVL

HYPERband n
[CSS:FVC:HYPERband]

Specities Hyperband. Range of nis 0 to 3.

HYPERband?
Returns current value of Hyperband.

ORDER:

RELEASE_Winfo
[CSS:FVYC:ORDER:RELEASE_Winfo]

Sends the Release with DCCH Information message.

VOICE_MSG_WTG
{C8S8:FVC:ORDER:VOICE_MSG_WTG]

Sends the Voice Message Waiting message.

SMS_MSG_WTG
[CSE:FVC:ORDER:SMS_MSG_WTG]

Sends the SMS Message Waiting message.

G3_MSG_WTG
[CESE:FVC:QRDER:G3_MSG_WTG]

Sends the G3-Fax Message Waiting message.
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C8S:
FVC:
OCRDER:
G3_PAGE
[CESS:FVC ORDER:G3_PAGE]
Sends the Page fmessage {Group 3 Fax).
ASYNC_PAGE

[CSS.FVC ORDERASYNC_PAGE]
Sends the Page message (Async Data).
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7-9-6 FORWARD DIGITAL TRAFFIC CHANNEL (FDTC)

Data commands set the data in the messages and order commands send the orders (messages).

CSS:FDTC:ENABLE commands enable or disable optional fields. CSS:FDTC:FACCH:
commands pertain to the blank and burst Fast Associated Control Channel (FACCH).
CSS:FDTC:SACCH: commands pertain to the continuous Slow Associated Control Channel
{SACCH).

A. FDTC ORDERS
C8s:
FD