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INTRODUCTION

Organization of Operation Manuals

The MP1632C Digital Data Analyzer is a main unit of the measuring instrument in which a
plug-in unit can be inserted. The following four operation manuals are prepared for the main unit
and each connected unit. Select the appropriate one fit to your application.

MP1632C 3.2G Digital Data Analyzer Operation Manual

Organization of Operation MU163220C 3.2G Pulse Pattern Generator
Manual pertaining to the and
MP1632C and plug-in units MU163240C 3.2G Error Detector Operation Manual

MP1632C Remote Control Operation Manual

ETHERNET Operation Manual

® MP1632C Digital Data Analyzer Operation Manual
This manual describes a brief overview, preparations before starting operation, the panel,
specifications, performance and operation procedures of the MP1632C and Internal synthe-
sizer option.

® MU163220C 3.2G Pulse Pattern Generator and MU163240C 3.2G Error Detector Operation
Manual
This manual describes a brief overview, specifications, performance, and operation proce-
dures related to the units of the 3.2G Pulse Pattern Generator and the Error Detector.

® MP1632C Digital Data Analyzer Remote Control Operation Manual
This manual describes the controls using the external interface (RS-232C, GPIB option, Eth-
ernet option) and program examples.

® ETHERNET operation manual
This manual describes how to connect the MP1632C connect to LAN, using FTP, sample pro-
gram which controls MP1632C via ethernet.
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1.1. Interface Functions

The MP1632C Digital Data Analyzer (hereinafter referred to as the instrument) installs an RS-
232C interface as standard. It can also install a GPIB interface and/or Ethernet interface as op-
tion.

RS-232C, GPIB and Ethernet can be installed together at the same time.

The control commands of the measuring instrument conform to the SCPI (Standard Commands
for Programmable Instruments) and the same command can be used regardless of the type of
installed interface.

® RS-232C interface
The instrument installs an RS-232C (COM1) as standard. Use this interface to control the
Instrument in connection with the controller.

® GPIB interface (option 01)
The instrument installs a GPIB interface that conforms to the IEEE standard 488.1.1987.
Use this interface to control the Instrument in connection with the controller.

® Kthernet interface (option 02)
The instrument installs an Ethernet interface that conforms to the IEEE802.3. Use this in-
terface to control the Instrument in connection with the controller.

The instrument provides the following interface functions:

® Controls all the functions except those listed below:
* Power switch and Local key
+ Interface settings (for example, RS-232C communication rate)
+ Open/close of dialog box and screen/window operation (such as Pattern Editor cursor op-
eration)

® Reading of all the setting parameters and data displayed in the screen
® Auto measuring system configuration in connection with a PC
® Interruption function and serial pole operation (when the GPIB interface is used)

Additionally, the instrument provides the Native command realizing compatibility with Anritsu's
3G BERTS (MP1652A/MP1653A). It can be selected which Native or SCIP.
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1.2. Example of System Configuration

The following shows an example of system setup using the instrument interface.

® Host computer control
The auto measuring system can be configured in connection with the host computer.

Host Computer MP1632C

RS-232C 2222E @
GPIB $3558
ETHERNET

U

Fig.1-1 Host computer control
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2.1. RS-232C Interface

2.1.1. Connecting RS-232C Cable

A connector to the RS-232C cable is mounted on the rear panel. Be sure to connect the RS-232C
cable to the Instrument before turning ON the power switch.

RS-232C (COM1)

== 1

Qe

/’

RS-232C Cable
(Cross Cable)

Fig. 2-1 Connecting the RS-232C Cable
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2.1.2. Setting RS-232C

When using the RS-232C as the remote interface, set the instrument in the local mode and do the
settings listed below on the Instrument screen. You can change the settings any time as long as

the instrument is in the local mode.

Table 2-1 Setting of RS-232C

Setting description

Setting item

Setting_j range

Initial value

Interface for Remote

remote control

RS-232C(COM1)

GPIB(When OPTO1 is installed)
Ethernet(When OPTO2 is installed)
None

RS-232C(COM1)

Baud rate Speed 110, 300, 600, 1200, 2400,4800,/9600
9600, 19200

Parity Parity None, Even, Odd None

Character length Data Bit 8bits, 7bits 8bits

Stop bit length Stop Bit 2bits, 1bit 1bits

Flow control Flow Control |Xon/Xoff, Hardware, None None

Do the above setting from the System:System panel. Follow the setting procedure described be-

low:

1. Open the System:System panel.

= |

System(System)

System IOptiDn

Remote

—p-Remote |Rs-232c(COM1) [}

Systern Mode [Normal Mode

dropdown |ist

rRS-232C(COM1)
RS-2320 (COMT) — W1 o
group box Parity
Data Bit
Setup... button Stop Bit
Flow Control

|

‘ Setup... I

~Date & Time
|97 - 01 - 30
|17 - 32 - 05 |
-Buzzer

[ System Error

]

M

Setup... |

 Measurement

Error

Alarm

Fig. 2-2 System:System Panel

2.  Select RS-232C (COM1) from the Remote drop down list.
The RS-232C (COM1) group box appears in the System:System panel.
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3. Click the Setup ... button within the RS-232C (COM1) group box. The RS-232C (COM1) dia-

log box opens.

Speed ——

Parity ——

Data Bit —

Stop Bit ——

Flow Control

= R3-232C(COM1) Setting

» Speed 9600 r__?i?___<
> Parity None | Cancel [«
> Data Bit 8bits

> Stop Bit 1bit

® Flow Control [None

Fig. 2-3 RS-232C (COM1) Dialog Box

4. Set each parameter to fit your operating environments.

OK button

Cancel button

5. Now, the RS-232C settings are completed. To enable the settings, click the OK button. To
disable the settings and return the parameters to the original values, click the Cancel but-

ton.
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2.2. GPIB Interface

2.2.1. GPIB Interface Function

IEEE488.2 determines the minimum required subsets to be incorporated to each measuring in-
strument, from the GPIB interface functions regulated in IEEE4888.1, to ensure at least a sys-
tem level for each measuring instrument.

The Instrument GPIB has the following subsets listed in the code column in the table below.

Table 2-2 GPIB Interface Functions

Code Interface function IEEE488.2 standard

SH1 Provides all the functions of source hand- |All the functions are provided as standard.
shake.
Takes timing in data transmission.

AH1 Provides all the functions of acceptor|All the functions are provided as standard.
hand-shake.
Takes timing in data reception.

T6 Provides the basic talker function. The device should have any one of the sub-
Provides the serial pole function. sets T5, T6, TE5 or TEG.

Does not provide the talk-only function.
Provides the talker reset function by

MLA.
L4 Provides the basic listener function. The device should have any one of subsets,
Provides the listen-only function. L3, L4, LE3 or LEA4.
Provides the listener reset function
by MLA.
SR1 Provides all the functions of service re-|All the functions are provided as standard.

quest and status byte.
RL1 Provides all the functions of remote/local. | RLO (no function) or RL1 (all functions)
Provides the local lockout function.
PPO Does not provide the parallel pole func-|PPO (no function) or PP1 (all functions)
tion.
DC1 Provides all the functions of device clear. |All the functions are provided as standard.
DT1 Provides all the functions of device trig-|DTO (no function) or DT1 (all functions).
ger.
Co Does not provide the controller function. |Either CO (no function) or C4 and C5, C7,
C9or Cl1
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2.2.2. Bus Command

A bus command is an interface internal communication that is sent when the GPIB bus mode 1is
set to the command mode (when the TN line is "L").

When using the GPIB as the remote control interface, you can use a bus command from the con-
troller to make the following control available.

The bus command list is shown below.

Table 2-3 Bus Command

Bus command Operation
DCL(Device clear) Initializes message exchange of all the devices connected to
the GPIB bus.
SDC(Selected Device Clear) Initializes message exchange of the addressed devices. Func-
tions in the same manner as DCL.
GET(Group Execute Trigger) Functions in the same manner when the Start key is clicked.
IFC(Interface Clear) Initializes the interface.
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2.2.3. Connecting GPIB Cable

When the GPIB option (OPTO01) is installed, a connector to the GPIB cable is mounted on the rear
panel. (The GPIB option is factory-set.) Be sure to connect the GPIB cable before turning ON the

power switch.

The number of devices connectable to a single system is up to 15 including the controller. The

cable length has the following limitation:
® Total cable length = 20 m

® (Cable length between devices = 4 m

I

Al

—
N

o

] GPIE Cable

Fig. 2-4 Connecting the GPIB Cable

I N
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2.2.4. Setting GPIB

When using the GPIB as the remote interface, set the device in the local mode and do the settings
listed below from the Instrument screen. You can change the settings at any time as long as the
device is in the local mode.

Table 2-4 GPIB Setting

Setting description Setting item Setting range Initial value
Interface for remote/Remote RS-232C(COM1) RS-232C(COM1)
control GPIB (when OPTO01 is installed)
Ethernet (when OPTO02 1is in-
stalled)
None

GPIB address GPIB Address |1 to 30/Step:1 1

Do the above setting from the System:System panel. Follow the setting procedure described be-
low:

1. Open the System:System panel.

Remote drop down |},

list .||
GPIB group box __»Remo’[e ‘GPIB El Systern Mode [Nomel Mode |
r&GPIE rCate & Tims
Setup. . . button—[[] ‘ 98 - 10 - 13 | ‘ Setup.. I
GFPIE Address GRS
Command type —i>
Cornrmand SCPRI
S
[~ Swstern Error

‘ 2 I ‘ Setup... I

 kMeasurement

Error Alarm

Fig. 2-5 System:System Panel

2. Select GPIB from the Remote drop down list.
The GPIB group box appears in the System:System panel.
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3. Click the Setup ... button within the GPIB group box. The GPIB dialog box opens.
When using SCPI commands, select SCIP from Command Type option switch. In this case,
GPIB Address must be within 1 to 30.

GPIB e
Address GPIB Address = OK button
i
button
Command Command Type @ SCPl O Native
Type

Fig. 2-6 GPIB Dialog Box (SCIP)

4. When using SCPI commands, select SCIP from Command Type option switch. In this case,
GPIB Address (Address1) must be within 2 to 28.
The Address2 must be next value of Addressl. It will be set to such value automatically.
And, select to which unit is assigned each addresses.

GPIB
Address GPIE Address o % (Address 1) 0K button
(2to 28) Cancel
button
3| (Address 2)
Command J— .
Type Command Type O SCPI ®Native
® O
Address 1 | PPG Synthesizer ED
Address 2 ED FPPG Synthesizer

Fig. 2-7 GPIB Dialog Box (Native)

Now, the GPIB settings are completed. To enable the settings, click the OK button. To
disable the settings and return the parameters to the original values, click the Cancel but-
ton.

Changing the command type will cause rebooting Windows. To enable setting above, press
OK button on the attempt dialog box displayed after closing the GPIB dialog box.
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Notes

The GPIB address in the Instrument is retained in the backup memory even when the power
switch is turned OFF. After the power switch is turned ON, the Instrument application sets the

own address.

During power-ON, you can change the GPIB address at any time unless the device is in the re-
mote mode. When closing the address change dialog box by clicking the OK button, the address is
changed.
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2.3. Ethernet Interface

2.3.1. Ethernet Control Method

When using Ethernet as the remote interface, MP1632C operates as a server. Since it uses port
No. 5001, designate this port No. for connection on the client.

Notes

When using Ethernet as the remote interface, you should link the Instrument to the TCP/IP net-
work.

For further information on linking to the network, see the MP1632C Digital Data Analyzer Eth-
ernet Option Operation Manual.

2.3.2. Connecting Ethernet Cable

When an Ethernet option (option 02) is installed, a connector to the Ethernet cable is mounted on
the rear panel. (The Ethernet option is factory-set.)
Insert a RJ-45 jack in the correct direction until you hear a click sound.

L

T

RJ-45 jack

twisted pair cable
. . ——p ‘(////////,

Fig. 2-8 Connecting the Ethernet Cable

=l
Q1

Ol
© ®
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2.3.3. Setting Ethernet

When using Ethernet as the remote interface, set the device in the local mode and do the settings
listed below on the Instrument screen. You can change the settings any time as long as the device
is in the local mode.

Table 2-5 Setting of Ethernet

Setting description Setting item Setting range Initial value
Interface for remote|Ethernet RS-232C(COM1) RS-232C(COM1)
control GPIB (when OPTO01 is mounted)

Ethernet (when OPTO02 is mounted)
None

Do the above setting from the System:System panel. Follow the setting procedure described be-
low:

1. Open the System:System panel.

__ Optiot I
dropdown |ist ‘Ethernet IEI wstem Mode [Nomal Mode etup...

rDate & Time

|98 - 03 - 00 | | sewp. |
|19 - 34 - 29 |
rBuzzer

[ Swsterm Error

o I | Setup... I
I heasurement
Errur Alarm

Fig. 2-9 System:System Panel

2. Select Ethernet from the Remote drop down list.
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CHAPTER 3

INITIAL SETTING
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3.1. Initializing Devices

The Instrument uses the following two commands to initialize a device. These commands ini-
tialize a device at the third level (initialization of device) stipulated in IEEE488.2.

® *RST common command
® :SYSTem:MEMory:INITialize command (SCPI)

® INI command(Native)

B Initializing a device using the *RST common command
*RST is one of the IEEE488.2 common commands and is available regardless of type of the inter-
face used.

By executing the *RST command, the device is set in the following state:

1. Returns the device-specific function to the preset state regardless of its usage history.
On the Instrument, the device is returned to the factory-set state.

2.  Sets the device in the OCIS (Operation Complete Command Idle State).
3. Sets the device in the OQIS (Operation Complete Query Idle State).

Notes

The *RST command does not influence the following elements:
1. State of IEEE488.2 interface

Device address

Output queue

Service request enable register

Standard event status enable register

Power-on-status-clear flag setting

Configuration data which may influence the device standard

Macro defined by the DMC command

Response message to PUD inquiry

Response message to RDT inquiry

© X NSOtk W

=
e

(The Instrument does not support 6 and 8 to10.)

B Initializing a device using the :SYSTem:MEMory:INITialize command
The :SYSTem:MEMory:INITialize or INI command is one of the device-specific commands and is
available regardless of the type of the interface used.

By executing this command, the device setting value is initialized to the factory-set value.

Notes

This command does not initialize the interface settings (such as RS-232C baud rate).
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3.2. Initializing the GPIB System

When using GPIB as the interface for remote control, the GPIB system is initialized in the fol-

lowing levels in addition to at the third initialization level (level 3) described previously (initiali-
zation of device).

The following explains initialization of bus (level 1) and initialization of message (level 2).

Table 3-1 Initialization Levels of the GPIB System
Level | Initialization type Description
1 Initialization of bus |Initializes all the interface functions connected to the bus using
an IFC message from the controller.
2 Initialization of | Disables a function to report the end of initialization/operation of
message message exchange of all the devices on GPIB using the GPIB bus
command DCL, or disables a function to report the end of initiali-
zation/operation of message exchange of the designated device
using the bus command SDC.
3 Initialization of |Returns the device to the preset state specific to the device using
device *RST or :SYSTem:MEMory:INITialize, regardless of the usage

history.
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B |Initializing the bus using the IFC statement

You can use the IFC statement to initialize all the device functions connected to the GPIB bus

line.

Initialization of interface functions is to reset the device interface function state set by the con-
troller and return it to the initial state.

The following table lists the interface functions which can be initialized by the IFC message.
The functions marked with "O" are fully initialized and those marked with "A" are partially

initialized. This command does not influence the device operation state.

Table 3-2 Change of Interface Function State when Using the IFC Message

No Function Symbol Initialization
by IFC
1 |Source handshake SH O
2 |Acceptor handshake AH O
3 |Talker or expanded talker [T or TE O
4 |Listener or expanded lis-|L or LT O
tener
5 [Service request SR A
6 |Remote/local RL
7 |Parallel pole PP
8 |Device clear DC
9 |Device trigger DT
10 | Controller C O

The following table shows the change of device state when using the IFC message.

Table 3-3 Change of Device State When Using the IFC Message

Talker/listener All the talkers and listeners are set to the idle state (TIDS, LIDS)
within 100 x .
Controller The controller is set to the idle state CIDS (Control IDle State)

within 100 p if it is not active (SACS: System control ACtive
State).

Service request device

The state in which the device is sending a SRQ message to the con-
troller (the state in which the SRQ line is set to the LOW level by
the device) cannot be reset. The state in which the controller sets all
the devices connected to the system bus in the serial pole mode can
be reset.

Device in remote mode

A device currently in the remote mode is not reset by the IFC mes-
sage.
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B Initializing message exchange using the DCL or SDC bus command
You can use the DCL or SDC bus command to initialize message exchange of all the devices on

GPIB or of the designated device.

The following shows the items to be initialized as message exchange.

Table 3-4 Items to Be Initialized as Message Exchange

Input buffer and output queue

Cleared.

Syntax analyzer, execution control-
ler, response creator

Reset.

Device commands including *RST

All the commands which interfere execution of these com-
mands are cleared.

Messages to parameter/program

To treat parameters, all the commands and queries in the
areas in which execution is delayed are discarded.

Process of *OPC command

The device is set to OCIS (Operation Complete Command
Idle State). As a result, the end-of-operation bit cannot be
flagged in the standard event status register.

Process of OPC? query

The devices is set to OQIS (Operation Complete Query Idle
State). As a result, the end-of-operation bit 1 cannot be
flagged in the output queue. The MAV bit is cleared.

Device function

The portions involved in message exchange are set in the
1dle state. The device continues waiting for a message from
the controller.
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3.3. Device State at Power-ON

This section describes the Instrument state when the power switch is ON.
At power-ON, the Instrument acts as below:

The Instrument is set to the state it was in the last time it was turned OFF.

The input buffer and output queue are cleared.

The syntax analyzer, execution controller and response creator are reset.

The Instrument sets the device to OCIS.

The Instrument sets the device to OQIS.

When the PSC flag is "true", the event status enable register is fully cleared. Then, the

o O

event is reported.
(The Instrument does not support function 6.)
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CHAPTER 4 DETAILS ON DEVICE MESSAGES
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4.1. Device Message List

A device message is a data message that is transmitted/received between the controller and the
device via the system interface. Program message and response message are available.

A program message is an ASCII data message that is transferred from the controller to the device.
A response message is an ASCII data message that is transferred from the device to the control-

ler.

Both messages have the following types:

Table 4-1 Device Message List

Program message

Response message

® Program command
+ Device-specific command (see Chapter
6 and 7)
+ IEEE488.2 common command (see 4.4)
® Program query (see Chapter 6 and 7)

® Status message (see Chapter 5)
® Response message (see Chapter 6 and 7)

Controller

Program message

MP1632C

>

Response message

(T

Fig. 4-1 Device Message List

The above-mentioned messages can be retried through the device 1/0 buffer. The I/0O buffer is

briefly described below:

Table 4-2 1/0 Buffer

Input buffer

Output buffer

A FIFO (first-in first-out) type memory area
in which DAB (program message and query
message) can be stored temporarily before
syntax analysis. The Instrument has a 16-
kbyte input buffer.

A FIFO type queue memory area. All the DABs
(response messages) to be sent from the device
to the controller are stored in this memory until
the controller finishes reading them. The In-
strument has a 16-kbyte output buffer.
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4.2. SCPI Listener Input Format

The Instrument commands conform both to SCPI and IEEE488.2. IEEE488.2 stipulates the pro-
gram message as a sequence of functional elements.

A functional element is the minimume-level unit that can represent the function. These ele-
ments are roughly classified into four groups: separator, terminator, program header and pro-
gram data.

Example: When sending a program message ":OUTP3:CLOC:LEV CLOC,VAR;AMPL CLOC,
1.00" (LF) from the controller to the device
(Command set for clock output)

Separator Terminator

|
“(:SOUR3 : PATT : OMOD @ [Bule] d}[TYPE} @ [b ”

Program header Program data

This section describes the format of the Instrument commands by functional element group. (A
in the text description stands for a space.)

B Separator
A separator contains the following three functional elements.

<PROGRAM MESSAGE UNIT SEPARATOR>

“.QUTP3:CLOC: LEV @ CLoc@ VARé AMPL @ CLOCQ 1.00” (LF)
|
|

<PROGRAM HEADER SEPARATOR> <PROGRAM DATA SEPARATOR>
Functional element Description
<PROGRAM MESSAGE Separates multiple <PROGRAM MESSAGE UNIT> elements.
UNIT SEPARATOR> Represented with zero or more spaces plus semicolon.
<PROGRAM DATA Separates multiple <PROGRAM DATA> elements. Represent-
SEPARATOR> ed with zero or more spaces plus comma plus zero or more
spaces.

<PROGRAM HEADER Separates the program header from <PROGRAM DATA> ele-
SEPARATOR> ments. Represented with 1 or more spaces.
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B Terminator

<PROGRAM MESSAGE>
A

~

—

“(:0UTP3:CLOC:LEV CLOC , VAR);[AMPL CLOCK , 1.00)"((LF)

<PROGRAM MEASSAGE UNIT>

<PROGRAM MESSAGE TERMINATOR>

Functional element Description
<PROGRAM MESSAGE Appended to the end of <PROGRAM MESSAGE> to terminate
TERMINATOR> one or more sequences of <PROGRAM MESSAGE UNIT>.

Represented with one or more spaces plus (CR+LF or LF) plus
(EOI ON or EOI OFF).
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B Program header

A program header contains the following two functional elements:

“[:0UTP3: CLOC :LEV |CLOC, VAR ; [ :0UTP3:CLOC:LEV?) CLOC ~ (LF)

<COMMAND PROGRAM HEADER> <QUERY PROGRAM HEADER>

Functional element

Description

<COMMAND PROGRAM
HEADER>

This is a command which allows the controller to control the
device. As <COMMAND PROGRAM HEADER>, the Instru-
ment uses <common command program header> and <com-

pound program header> for the encoding syntax.

<common command program header>
The IEEE488.2 common commands use this syntax.
Example: *RST

<compound command program header>
The device-specific command (SCPI) uses this syntax.
Example: :0UT3:CLOC;LEV CLOC,VAR

<QUERY PROGRAM
HEADER>

This is a query command to be sent to the device in advance
because the controller receives a response message from the
device. At the end of the header, query indicator ? is appended.
As <QUERY PROGRAM HEADER>, the Instrument uses
<common query program header> and <compound query pro-
gram header> for the encoding syntax.

<common query program header>
The IEEE488.2 common query commands use this syntax.
Example: *IDN?

<compound query program header>
The device-specific command (SCPI) uses this syntax.
Example: OUT3:CLOC;LEV? CLOC
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B Program data

A program data of the Instrument contains six functional elements listed below.

In the command detail description, the program data type stipulated in IEEE488.2 correspond-
ing to the device-specific parameter type is given.

”:0UTP3:CLOC:LEV (CLOC), (VAR); AMPL(CLOC), (1.00)” (LF)

<CHARACTER PROGRAM DATA>
<DECIMAL NUMERIGC PROGRAM DATA>

Functional element Description
<CHARACTER A short string corresponding to the parameter function
PROGRAM DATA>
<DECIMAL NUMERIC Represents a decimal integer and a real number. The In-
PROGRAM DATA> strument uses integers and fixed point numbers.
Example:

Integer 005, +5, 5, +5A

Fixed point number 12.345, .05, +0.05, 12.
<NON-DECIMAL NUMERIC | Represents a numeric value other than decimal integer. The
PROGRAM DATA> Instrument uses hexadecimal values. They are displayed as
#H+{A to F,ato F, 0 to 9}.

Example: #HABC, #H123

<STRING PROGRAM DATA> | Represents a string enclosed with double-quotation or single

quotation.

Example: "ABCD", 1234’
<ARBITRARY BLOCK This element is used to transfer a 8-bit binary data.
PROGRAM DATA> #XYYYYY<binary> X : Digits of YYYY

YYYYY :<binary> bytes
<binary> : Binary data
Example: #14<DAB><DAB><DAB><DAB>
<DAB>: Data byte

<BOOLEAN PROGRAM Program data stipulated in SCPI, representing a theoretical
DATA> value.
The theoretical value is represented with ON or 1 and OFF or
0.
Notes

SCPI uses a short form and a long form for the strings <CHARACTER PROGRAM DATA> and
<STRING PROGRAM DATA>. The short form is an abbreviation of the long form. In the com-
mand statement, it is represented in uppercase within the string.

Either short form or long form can be compiled as the same function. Although uppercase is
distinguished from lowercase in the description statement, there actually is no difference be-
tween uppercase and lowercase.

Example: OUTPut3:CLOCk:LEVel CLOCk,VAR (long form)
: OUTP3:CLOC:LEV CLOC,VAR (short form)
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4.3. SCPI Talker Output Format

The instrument commands conform both to SCPI and IEEE488.2. IEEE488.2 stipulates the pro-
gram message as a sequence of functional elements.

A functional element is the minimume-level unit that can represent the function. These ele-
ments are roughly classified into four groups: separator, terminator, program header and pro-
gram data.

Example: When a response M1_4;3 is received after sending command
":SOURS3:PATT:PRBS:MRAT?;BSH?", which queries the PRBS pattern mark rate and
bit shift

Separator Terminator

Response data

Because the Instrument response messages do not contain the response header, this section de-
scribes these messages of three groups. (A in the text description stands for a space.)

W Separator
A separator contains the following two functional elements.

<RESPONSE MESSAGE UNIT SEPARATOR>

M1_4(;)3 (LF)
Functional element Description
<RESPONSE MESSAGE Separates multiple <RESPONSE MESSAGE UNIT> ele-
UNIT SEPARATOR> ments. Represented with semicolon.
<RESPONSE DATA Separates multiple <RESPONSE DATA> elements. Repre-
SEPARATOR> sented with comma.

B Terminator
<RESPONSE MESSAGE>

<RESPONSE MESSAGE TERMINATOR>

Functional element Description
<RESPONSE MESSAGE Appended to the end of <RESPONSE MESSAGE> to complete
TERMINATOR> message transfer. Represented with LF (LF + EOI for GPIB).

4-7




B Response data

A response data of the Instrument contains 7 functional elements as below.

In the command

detail description, the response data type stipulated in IEEE488.2 corresponding to the device-

specific response type is given.

<CHARACTER RESPONSE DATA>

; (LF)

<NR1 NUMERIC RESPONSE DATA>

Functional element Description

<CHARACTER A short string corresponding to the function

RESPONSE DATA>

<NR1 NUMERIC Represents a decimal integer.

RESPONSE DATA>

<NR2 NUMERIC Represents a decimal fixed point number.

RESPONSE DATA>

<HEXADECIMAL NUMERIC | Represents a hexadecimal value. It is displayed as #H+{A to F,
RESPONSE DATA> a to F, 0 7 Represents a string enclosed with double-

quotation or single quotation.

<STRING RESPONSE DATA> | Represents a string enclosed with double-quotation.
<DEFINITE LENGTH Represents a 8-bit binary data of known length.

ARBITRARY BLOCK #XYYYYY<binary> X : Digits of YYYY
RESPONSE DATA> YYYYY :<binary> bytes

<binary> : Binary data
Example: #14<DAB><DAB><DAB><DAB>
<DAB>: Data byte

<ARBITRARY ASCII Represents a 7-bit ASCII text data that is not separated.
RESPONSE DATA>
Notes

SCPI uses a short form and a long form for the strings <CHARACTER PROGRAM DATA> and

<STRING PROGRAM DATA>.

The short form is an abbreviation of the long form. When a

program command parameter is above type and the corresponding query command response is
<CHARACTER RESPONSE DATA> or <STRING RESPONSE DATA>, a response to the query

is a string in the short form.
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4.4. Common Commands

The IEEE488.2 common commands supported by the Instrument are listed in the following table

by functional group.

Table 4-3 IEEE488.2 Common Command List

Group Function by group Mnemonic
System data Provides the information specific to devices connected | *IDN?
to the GPIB system, for example, the device manufac-
turer, model and serial number.
Internal operation | Controls device inside: (1) Resets the device at level 3. | *RST
(2) Performs the self-test for the device inside and de- | *TST?
tects errors.
Synchronization Synchronize the device with the controller by means of | *OPC
(1) waiting for service request or (2) waiting for re- | *OPC?
sponse from the device output queue. All the Instru-
ment commands are sequential commands.
Status & Event A status byte 1s composed of status summary mes- | *CLS
sages. Individual summary bits in the message are | “ESE  (SES)'
supplied from the standard event register, output|*ESE? (ESE?)’
queue and expanded event register. To set, clear, en- | *ESR? (ESR?)*
able or disable the data in the register or queue or to | *SRE (SRQ) '
know the register setting condition through query, | *SRE? (SRQ?)"
three commands and four queries are prepared. *STB? (STB?)"
Device trigger Defines the command sequence to be executed when | *TRG
the device receives the GET bus command stipulated
in IEEE488.2.
Option check Inquire the option function installed in the device. *QPT?

1) Native GPIB command only

*IDN?

Response <ARBITRARY ASCII RESPONSE DATA>
<Product manufacturer>,<model>,<serial number> <firmware revision number>

The Instrument is reported as:

ANRITSU MP1632C,0,1.0

Function Reports the product manufacturer and model. (For the Instrument, the main

frame model is returned as response.)

Application example *IDN?

*RST

Parameter None

Function Resets the setting to the factory-set value.
Application example *RST
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*TST?

Response <NR1 NUMERIC RESPONSE DATA>
0: No error
1: Error occurs.
Function Queries the result of self-diagnosis (RAM/LED/buzzer check) performed at power-
ON.
Application example *TST?
*OPC
Parameter None
Function Flags bit 0 (completion-of-operation bit) in the standard event status register
when the previous command has been executed and sets SRQ ON.
Application example *OPC
*OPC?
Response <NR1 NUMERIC RESPONSE DATA>
1
Function Returns 1 when the previous command has been executed.
Application example oPrPC?
*CLS
Parameter None
Function Clears all the event registers and queues except the output queue and its MAV
summary messages. To reset the enable register and the transition filter in the
device-specific status register, use the SCPI command :STATus:PRESet.
When sending this command right after the element <PROGRAM MESSAGE
TERMINATOR> before <Query MESSAGE UNIT>, both output queue and MAV
bit are cleared.
Application example *CLS
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*ESE (ESE is also available with Native command)

Parameter <DECIMAL NUMERIC PROGRAM DATA>
Integer of 0 to 255
The total number of bit digits when selecting bits to be enabled from the standard
event status enable register bits is used as the parameter. The number of digits
of bits to be disabled becomes 0.
The Instrument has the following settings:

Bit0(2°= 1) End of operation

Bit2(2°= 4) Query error

Bit3(2°= 8) Command error, query error, errors other than

execution error

Bit4(2'= 16) Execution error

Bit5(2°= 32) Command error

Bit6(2°= 64) Local control execution (SCPI only)

Bit7(2'=128) Power-ON (SCPI only)
Function Sets and clears the standard event status enable register.
Application example When setting bit 2 and bit 4 in the enable register:

*ESE 20

*ESE? (ESE? is also available with Native command)
Response <NR1 NUMERIC RESPONSE DATA>

0 to 255
Function Queries the current value of the standard event status enable register.
Application example When sending *ESE? after execution of *ESE 20, "20" is returned.

*ESR? (ESR? is also available with Native command)

Response <NR1 NUMERIC RESPONSE DATA>
0 to 255
The total number of bit digits in the standard event status register is used as

response.
For the standard event status register bit setting, see the parameter of the *ESE
command.

Function Queries the current value of the standard event status register.

Application example When a command error occurs, "32" is returned in response to query

of *ESR?
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*SRE (SRQ is also available with Native command)

Parameter = <DECIMAL NUMERIC PROGRAM DATA>
0 to 255
The total number of bit digits when selecting bits to be enabled from the service
request enable register bits is used as parameter. The total number of digits of bits
to be disabled becomes 0.
The Instrument has the following settings:

Bit1(2°= 2) Expanded event status register summary (Native only)
Bit2(2°= 4) Indicates that the error and event queues are not empty.
(SCPI only)
Bit3(2°= 8) Questionable status register summary (SCPI only)
Bit4(2'=16) Indicates that the output queue is not empty.
Bit5(2°= 32) Event status register summary (SCPI)
Standard event status register summary (Native)
Bit7(2'=128) Operation status register summary (SCPI only)
Function Sets a bit in the service request enable register.
Application example When setting bit 4 in the enable register:
*SRE 16

*SRE? (SRQ? is also available with Native command)
Response <NR1 NUMERIC RESPONSE DATA>

0 to 255
Function Queries the current value of the service request enable register.
Application example When sending *SRE? after execution of *SRE16, "16" is returned.

*STB? (STB? is also available with Native command)

Response <NR1 NUMERIC RESPONSE DATA>
0 to 255
The total number of bit digits in the status byte register is used as response.
The Instrument has the following settings:

Bit2(2°=4) Indicates that the error and event queues are not empty.
Bit3(2°=8) Questionable status register summary
Bit4(2"=16) Indicates that the output queue is not empty.
Bit5(2°=32) Event status register summary
Bit6(2°=64) MSS (Master Summary Status) summary message
Bit7(2'=128) Operation status register summary

Function Returns the current value of status byte including MSS (Master Summary Status)

bit.
Application example When the event status register summary is "true", "32" is returned

in
response to query of *STB?.
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*TRG

Parameter None

Function Acts in the same manner as GET (Group Execution Trigger bus command) of
IEEE488.1.

Application example *TRG

*OPT?

Response <ARBITRARY ASCII RESPONSE DATA>
Character corresponding to option

0 No option
OPTO1 GPIB option
OPTO02 Ethernet option
OPTO03 3.2G Internal synthesizer option
Function Reports the option list installed in the MP1632C mainframe. All the options
installed are separated each other with a comma in the report.
Application example When the GPIB interface option is installed and sending *OPT?, the
following response is returned:
OPToO1
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4.5. Details On SCPI

The Instrument uses SCPI (Standard Commands for Programmable Instruments) as a remote
control command.

This section describes details on SCPI and command structure.

General

SCPI is an hardware-independent device command language defined by the SCPI consortium.
The purpose of SCPI is to shorten the auto measuring instruments (ATE) program development
term. To do this, consistency is given to the programming environments such as device control
and data handling.

The same models have compatibility and even different models having the same function have
compatibility. To control different devices having the same function, you can use an equal con-
trol to the devices, which can be a unique characteristic of SCPI.

Command structure

:SOURCce
:PATTern
‘TYPE <type>
TYPE?

The SCPI commands are built based on a hierarchical structure. They are grouped by the rele-
vant function and each group constitutes hierarchy structure called "subsystem".

This manual represents these subsystems as the command tree as shown above. The same
header may appear in the tree. Each header corresponds to different functions depending on
the position in which the header exists. Thus, you should describe the command using the full
path format containing the header to be used.

Example:
SOURCce subsystem
SOURce is the highest level node.
PATTern is the second highest level node.
TYPE, TYPE? is the third highest level node.
<type>is a TYPE parameter type.
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Command description

:SOURce:PATTern:TYPE <type> <type>=PRBS7,PRBS9,PRBS11,...
:SOURce:PATTern:TYPE?

The command tree introduced in the previous section is expressed as the above commands.

The command description rules are detailed below:

Command format
A command stars with ":". A command is composed by connecting header to header with ":".

Abbreviation form of header

A header has a short form and a long form. The short form is an abbreviation of the long form
and corresponds to the uppercase in the header name.

A command in the short form and the one in the long form can be compiled as the same com-
mand. (You may mix the two forms.)

When describing the command, uppercase and lowercase are used to distinguish the short
form from the long form. However, the uppercase and lowercase are not distinguished in ac-
tual applications.

(SOURCE, Source and source are complied as the same header.)

Example:
Long form :SOURCE:PATTern:TYPE PRBS11
Short form :SOUR:PATT:TYPE PRBSI11
Long + short :SOUR:PATTern:TYPE PRBS11

Option node

[ ] represents an option node. A header enclosed with [ ] can be omitted. A command in
which the header description is omitted and one having a header description are compiled as
the same command.

Example:
When a header is not omitted :DISPlay:SYSTem:NAME SYSTem
When a header is omitted :DISPlay:SYSTem SYSTem

Command separator
One or more spaces are required between the command and the parameter. Two or more
parameters must be separated with ",".

Combining commands

Commands can be combined with ";". The second command is referenced as the same level as the
lowest layer of the first command.

This allows you to describe the second command in the full path format as shown in Example 1 or
to omit the headers higher than TYPE as shown in Example 2.

Examples:
1) :SOURce:PATTern:OMODe REPeat;:SOURce:PATTern:OMODe?
2) :SOURce:PATTern:OMODe REPeat;OMODe?
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4.6. Native Message Format

4.6.1. Command Format

The instrument Native command consists of a header field that indicates the command type, and

a numeric data field that indicates spaces and values.

Use at least one space after the header field to separate it from the numeric data field.

In the data request message format, the header field, which shows the command type, is followed

by [?].

K

4.6.2. Header Field (HR)

The header field has an HR2 format consisting of three alphabetic characters ( A to Z, a to z).

Header field Nume.ric Sep.arator
(HR) A data field field
(SR) (SR)

: Indicates data element.

: Indicates the data element of one character.

: Indicates connection of data elements.

: Indicates that data elements in this area can be repeated.

: Indicates that this area can be omitted.

Fig. 4-2 Basic Command Format

Upper case alphabetic
character (A to Z)

Upper case alphabetic
character (A to Z)
Lower case alphabetic
character (a to z)

Lower case alphabetic
character (a to z)

A
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4.6.3. Numeric Data Field (NR)

The numeric data field has five formats depending on the command: NR1 format (integer type),
NR2 format (real number type), NR3 format (floating type), Hexadecimal format (HEX type),
Binary format (BIN type).

4.6.3.1. NR1 format (integer type)

NR1 format is an integer type numeric representation format. It consists of a one character sign
(+, -) followed by a string of integers (0 to 9). The + sign can be omitted, or replaced by a space.
Leading spaces can also be inserted to align the number of digits of data, etc.

Examples:
- General representation +1234 , - 567, +0
- + sign omitted +1234 — 1234
+ + sign replaced +1234 — A1234
- Spaces inserted +1234 — AA+123 4
567 — AAA-567
(A : Space)
+
A - Numeric (0to 9) =
AN
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4.6.3.2. NR2 format (real number type)

NR2 format is real number type numeric representation. It consists of a character sign (+, -) fol-
lowed by a string of integers (0 to 9), decimal point (.), and another string of integers (0 to 9).

The + sign can be omitted or replaced and leading spaces can be inserted to align data, as for the
NR1 format. When the decimal point is preceded, or followed by 0, the 0 can be omitted.

Examples:
- General representation +1.23, -45.6, -0.12,
+34.0, +0.0
+ + sign omitted +1.23 — 1.23
+ + sign replaced +1.23 — A1l.23
+ Space insertion +1.23 — AA+1.23
-456 — A-45.6
- High-order O omitted -0.12 - .12
+ Low-order 0 omitted +34.0 -  +34
+ +0.0 omitted +0.0 — +0.o0r+.0
(A : Space)
Numeric
+ _\L (0 to 9)
°
Numeric
\ A — (0 to 9) Numeric
J\ : d (0to9)
A Numeric
(Oto 9) °

4.6.3.3. Hexadecimal format (HEX type)

Hexadecimal format consists of the identifier #H followed by a string of integers (0 to 9) or alpha-
betic characters (A to F). In hexadecimal format, a space can be inserted between the identifier
and data. High-order 0 can be omitted.

Examples:
- General representation #H1234#HO00FF,#H0000
+ Space insertion #H1234 — #HA1234
#HOOAF — #HA A AOOAF
- 0 omission #HOOFF — #HFF
#HO0000 — #HO
(A : Space)
\l/ Numeric(Oto 9)
A Identifier A =1 Alphabetic
ll\ Ato F)
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4.6.3.4. Binary format (BIN type)

Binary format consists of the identifier #B followed by the numerics (0 and 1).
a space can be inserted between the identifier and data.

When the most significant bit is 0, the zeroes following it can be omitted.

Examples:

- General representation

- Space insertion

- 0 omission

4.6.3.5. NR3 Format

NR3 format is used to represent floating-point numbers.

#B11011011,#B00100100,

#B00000000

#B11011011 — #BA11011011

#B00100100 — #BA A A00100100

#B00100100 — #B100100

#B00000000 — #BO

(A : Space)

Identifier A Numeric (0, 1)

In binary format,

(Floating-point number type)

It consists of a character sign (+,-) followed by a string of integers (0 to 9), a decimal point(.), a
string of integers(0 to 9), a string representing exponent(E), a character sign (+,-), and another

string of integers (0 to 9).

The first + sign can be omitted or replaced and leading spaces can be inserted to align data.

the + sign in exponent cannot. Any spaces cannot inserted after and before "E", and "E" cannot

be replaced to its small letter "e".

Examples:

+ General representation

* + sign omitted

+

o

+1.23E+3, -2.455E-10
+1.23E+3 — 1.23E+3

y

= Numeric (0 to 9)

° Numeric (0 to 9)

LG

Numeric (0 to 9) J>

But
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4.6.4. Command Separator

The command separator has the following four formats:
SR1 format (semicolon ;) SR1 format (comma ,) SR2 format (line feed LF), SR3 format (END mes-
sage).

4.6.4.1. SR1 format (semicolon ;)
SR1 format (semicolon ;) is used to separate the commands from each other when commands are

sent consecutively.

Example:
"ABC123;DEF45.6" is decoded as two commands "ABC123" and "DEF45.6".

4.6.4.2. SR1 format (comma ,)

The SR1 format (comma ,) is used to separate data when data are sent after a header filed.

Example:
ABC123,45.6 is decoded as the two data "123" and "45.6" following the header "ABC".

4.6.4.3. SR2 format (line feed LF)

The SR2 format is used as the symbol that indicates the end of the

command. The line feed (LF) code can be used as the SR2 format code. The carriage return
(CR)code can also be inserted before the line feed code.

When the instrument is designed as a listener, the receiving operation is performed until this
SR2 format code or the SR3 format code described next is received. When the SR2 format or
SR3 format code is received, the receiving operation ends and the make up of the received com-
mand is decoded.

LF

CR LF
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4.6.4.4. SR3 format (END message)

The SR3 format is used to indicate the end of a command sequence, as does the SR2 format.
An END message (EOI line used) can be used as the SR3 format code. (SR3 format and SR2
format can be used together.)

‘% Last data byte A END -

4.6.4.5. Definition of Space
The instrument treats the ASCII codes 00H to 09H, and OBH to 20H as blank space.
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CHAPTER 5 STATUS REPORT
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5.1. MP1632C Status Register Configuration

The Instrument status register configuration conforms to the SCPI regulations. SCPI stipulates
that the status register configuration should have the configuration regulated by IEEE488.2 and
the SCPI-specific OPERation status register and QUEStionable status register.

The following figure is a sketch of the status register configuration installed in the Instrument.

SLOT1 SCPI
MP1632C
3.2G PPG SLOT3 MONitor QUEStionable
3.2GED SLOT4
Status Byte
INSTrument OPERational Register

Standard
Event Status
Register

Fig. 5-1 MP1632C Status Register Configuration
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The status register stipulated by SCPI, and the device-specific status register have the following

configuration.
Condition Transition Event Event Enable
Register Filter Register Register
0 » 0 » 0 »@)— o
1 > 1 1 (&) 1
2 » 2 » 2 (&) 2
3 » 3 M 3 (@)« 3
15 » 15 » 15 &)¢ 15
Y V Vv
Logical OR —» Summary Message
Fig. 5-2 Status Register Configuration
Table 5-1 Register Filter Functions
Register filter Function
Condition Register Monitors the device status and changes real time in response to the
device status. Thus, this register does not memorize the status.
Transition Filter Sets the Condition Register data in the Event Register.
The following three types of transition filters are available depending on
which change of the Condition Register is to be evaluated.

Positive direction change: The event becomes true only when the cor-
responding condition changes from false to
true.

Negative direction change: The event becomes true only when the cor-
responding condition changes from true to
false.

Bi-directional change: The event becomes true when a change ari-
se either in the positive or negative direc-
tion.

Event Register Memorizes output from Transition Filter.
Event Enable Register |Selects which bit of the Event Register is set to set the summary mes-
sage true.
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5.2. |IEEE488.2-regulated Status Register

IEEE488.2 regulates the following two status registers.

Status byte register This register can set RQS and 7 summary message bits.

It is used as a pair with the service request enable register. When OR
of both registers is not 0, SRQ turns ON.

RQS is programmed in bit 6. This bit is used to report that a service
request is given in the external controller.

Standard event statud Stores 8 events which the device encounters as the standard events.
register The logical OR output bit is summarized and displayed in bit 5 of the
status byte register as an ESB (Event Status Bit) summary message.

Standard
Event Status Enable Standard
Register Event Status Register
0 »(&)¢—| 0 | OPC
1 >(&)e 1_|NOT USED
2 >(2)e 2
4o QYE
3 (&) 3 | poE
. a o B Error/Event
< rror/Even
5 >(&)e 5 | CME oy
6_[——>(&)e 6 |URQ -
7 *%&)4 7_|PON .
Yy V V V V VvV V
Logical OR I
Service Request Status Byte Output Queue
Enable Register Register o
0 ~fg}— 0 | NOT USED .
1 ~f@: 1 | NOT USED
2 (&) 2 | QUE |
3 (&) 3 | QUES <
4 ~@< 4 |MAV < |_ QUEStionable
5 _>@< 5 |EsB Status Register
6 »[Mss 6 Ras|e
7 )e 7 | OPER «— OPERat i ona!
Status Register
vV V. vV V VvV VY

Logical OR

»{Service Request]|..
Generation

Fig. 5-3 IEEE488.2 Status Register
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Table 5-2 Status Byte Register Bit Definition
Bit Mnemonic Description
2 |QUE Indicates that the error and event queues are not empty.
(Error/Event QUEue)
3 |QUES QUEStionable status register summary
(QUEStionable status register
summary)
4 MAV Indicates that the output queue is not empty. When the de-
(Message AVailable) vice is ready to receive the response message send-out re-
quest from the controller, the MAV summary message bit is
set to 1 (TRUE).
This message can be used to allow the controller to send the
queue command to the device and wait until MAV turns
TRUE.
5 |ESB Standard event status register summary
(Event Summary Bit)
6 |[RQS RQS

(ReQuest Service)

MSS
(Master Summary Status)

Returns a 7-bit status byte and this RQS to the controller
in the serial pole mode.

MSS
Indicates that the device has reason to request at least
one service.
When inquiring the status byte by the *STB? command,
this MSS summary message appears in bit 6 in place of
the RQS message.

7 |OPER OPEration status register summary
(OPERation status register
summary)
Table 5-3 Standard Event Status Register Bit Definition
Bit Mnemonic Description
0 |OPC(Operation Complete) Indicates that all the specified operations are completed.
2 |QYE(Query Error) Indicates that a query error occurs.
3 |DDE(Device-dependent Error) |Indicates that an error other than command error, query
error or execution error occurs.
4 |EXE(Execution Error) Indicates that an execution error occurs.
5 |CME(Command Error) Indicates that a command error occurs.
6 [URQ(User Request) Indicates that a local control has been executed. Since this is
not supported by the Instrument, bit 6 is always set to 0.
7 |PON(Power on) Indicates that the power supply turns from OFF to ON.
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5.3. SCPIl-regulated Status Register

SCPI regulates that the Instrument should contain the following registers in addition to those
regulated in IEEEK488.2.

Table 5-4 SCPI-regulated Status Registers

OPERation Reports the device status such as measurement condition.

status register You can use this register when the controller should wait until an op-
eration such as Error/Alarm is completed, which takes long time.

QUEStionable Reports the signal status such as measured result.

status register You can use this register to send a service request to the controller when
an error occurs.

B OPERation status register

OPERation
Status Register

®1%5 | NoT useD
BIT 4] MEAS
BITS | NOT USED
5-7

BIT 8| ASE

BIT 9 EMM — to Status Byte Register BIT7
BIT10| NOT USED
BIT11] PSET
BIT12] NOT USED
BIT13] INST
BITS | NOT USED
14-15

Fig. 5-4 OPERation Status Register

Table 5-5 OPERation Status Register Bit Definition

Bit Mnemonic Description
4 IMEAS (MEASuring) Indicates that the Instrument is measuring error/alarm.
8 |ASE  (Auto SEaching) Indicates that the Instrument is in Auto Search.
9 [EMM (Eye Margin Measuring) | Indicates that the Instrument is measuring eye margin.
11 |PSET (Pattern SETting) Indicates that the Instrument is setting pattern.
13|INST (INSTrument status INSTrument status register summary
register summary)

5-6



B QUEStionable status register

QUEStionable
Status Register

BITS
0-8
BIT 9

BITS
10-15

NOT USED
MON — to Status Byte Register BIT3

NOT USED

Fig. 5-5 QUEStionable Status Register

Table 5-6 QUEStionable Status Register Bit Definition
Bit Mnemonic Description
9 IMON MONitor status register summary

(MONitor status register
summary)
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5.4. Device-specific Status Register

In addition to the IEEE488.2-regulated status registers and SCPI-regulated status registers
mentioned above, the Instrument has the device-specific status registers listed below:

Table 5-7 Device-specific Status Registers

INSTrument status register | Reports the device status and measurement condition.
MONitor status register Reports the signal status of the unit installed in the Instru-
ment.
SLOT1 status register Reports the signal status of the unit inserted in Slot1.
Can read a Clock Generator alarm.
SLOTS3 status register Reports the signal status of the unit inserted in Slot3.
Can read an alarm of PGG in Slot3.
3.2G PPG (Slot3) Reports the signal status of the 3.2G PPG unit inserted in
status register Slot3.
Can read an alarm of PGG in Slot3.
SLOT4 status register Reports the signal status of the unit inserted in Slot4.
Can read an alarm/error of PGG in Slot4.
3.2G ED (Slot4) Reports the signal status of the 3.2G ED unit inserted in Slot4.
status register Can read an alarm/error of ED in Slot4.

B INSTrument status register

INSTrument
Status Register

~
551> | NoT useD

BIT 2| EOT
BIT 3| NOT USED >—’to OPERation Status Register BIT13
BIT 4| ALC

BITS | NOT USED
5-15

J
Fig. 5-6 INSTrument Status Register

Table 5-8 INSTrument Status Register Bit Definition

Bit Mnemonic Description

2 [EOT (End of Test priod) Indicates that the test (measurement) is completed. In the
report measurement mode, this bit turns ON at every re-
peat cycle.

4 [ALC (Alarm Change) Indicates that an alarm changes.
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B MONitor status register
MONitor
Status Register
BIT 0] PF
BIT 1] SLOT1
BIT 2| SLOT2 _ _
BIT 3| sLoT3 > ——— > to QUEStionable Status Register BIT9
BIT 4| SLOT4
BITS | NOT USED
5-15 J
Fig. 5-7 MON:itor Status Register
Table 5-9 MONitor Status Register Bit Definition
Bit Mnemonic Description
0 |PWF  (Power Fail) Indicates that a power failure occurs.
1 |SLOT1 SLOT1 status register summary
Indicates that an event occurs in the unit (Clock Gen-
erator) inserted in Slot1.
2 [SLOT2 SLOT2 status register summary
3 |SLOTS3 SLOTS3 status register summary
Indicates that an event occurs in the PPG unit insert-
ed in Slot3.
4 [SLOT4 SLOT4 status register summary
Indicates that an event occurs in the ED unit inserted
in Slot4.
B SLOT1 status register
SLOT1
Status Register
BIT O UNLOCK
BITS |NnoT useD [ —— > t° MONitor Status Register BIT1
1-15
Fig. 5-8 SLOT1 Status Register
Table 5-10 SLOT1 Status Register Bit Definition
Bit Mnemonic Description
0 [UNLOCK (PLL UNLOCK) Indicates that PLL Unlock occurs.
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B SLOTS3 status register/SLOT4 status register

The bit layout of the SLOTS3 status register is the same as that of the SLOT4 status register.

As shown below, the Instrument assigns a different status register in which an event appears

even to the same type of units, depending on the slot in which the unit is inserted.

® When the unit is inserted in Slot3
An event occurrence appears in the appropriate bit of the Slot3 status register.

Example: When monitoring alarm of 3.2G PPG inserted in Slot3, read the value of this

status register.

® When the unit is inserted in Slot4
An event occurrence appears in the appropriate bit of the Slot4 status register.

Example: When monitoring alarm of 3.2G PPG inserted in Slot4, read the value of this

status register.

SLOT3

Status Register

BITS
0-2
BIT 3
BITS
4-6
BIT 7

BITS
8-15

SLOT4

NOT USED
3.2G_ED
NOT USED
3.2G_PPG
NOT USED

Status Register

BITS
0-2
BIT 3
BITS
4-6
BIT 7

BITS
8-15

NOT USED
3.2G_ED

NOT USED
3.2G_PPG
NOT USED

>—> to MONitor Status Register BIT3

>—> to MONitor Status Register BIT4

J

Fig. 5-9 SLOT3 Status Register/SLOT4 Status Register

Table 5-11 SLOTS3 Status Register/SLOT4 Status Register Bit Definition

Bit Mnemonic Description
3 [3.2G_ED 3.2G ED status register summary
7 13.2G_PPG 3.2G PPG status register summary
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B 3.2G ED status register/3.2G PPG status register

3.2G ED
Status Register
BIT 0| IERR )
BIT 1| OERR
BIT 2| AERR

BIT 3| DTR to SLOT4 Status Register BIT3
BIT 4| PSL

BIT 5| CLOS

BITS | NOT USED
6-15 _J

3. 2G PPG
Status Register

BIT O CLOS }—» to SLOT3 Status Register BIT2
BIT 1| DTR

BITS
2-15

NOT USED

Fig. 5-10 3.2G ED Status Register/3.2G PPG Status Register

Table 5-12 3.2G ED Status Register Bit Definition

Bit Mnemonic Description
0 [IERR Insertion ERRor occurs.
1 |OERR Omission ERRor occurs.
2 |AERR All ERRor occurs.
3 [DTR Delay TRouble occurs.
4 |PSL Pattern Sync Loss occurs.
5 [CLOS Clock LOSs occurs.

Table 5-13 3.2G PPG Status Register Bit Definition

Bit Mnemonic Description
0 |CLOS Clock LOSs occurs.
1 |DTR Delay TRouble occurs.
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5.5. Read/Write to/from Status Register

The following shows how to read and write the status register data.

Table 5-14 Reading and Writing the Status Registers

Register

Reading_j

Writing

Status byte register

Read the register bits using the serial pole.
A 7-bit status byte and a RQS message bit
are returned. The status byte value does
not change.

*STB? common query
A numeric value composed of the status
byte register value and the MSS summary
message is returned.

Disabled

Service request
enable register

*SRE? common query
The register bits do not change.

*SRE common command

Standard status
register

*ESR? common query
The register bits are cleared after being
read.

Disabled

Standard event status
enable register

*ESE? common query
The register bits do not change.

*ESE common command

condition register

SCPI event register |Device-specific command Disabled
:STATus:...EVENt?
The register bits are cleared.

SCPI Device-specific command Disabled

SCPI enable register

The register bits do not change.

Device-specific command

SCPI Transition filter

Device-specific command

The register bits do not change.,

Device-specific command
:STATus:...:PTRansition
:STATus:...NTRansition

Error/event queue

Device-specific command
:SYSTem:ERRor?

Disabled

Notes:

® The SCPI...registers listed above refer to the SCPI-regulated status registers and device-

specific status registers.

® See Chapter 4 for details on the common commands and queries.

tails on the device-specific commands.
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5.6. Clear/Reset Status Register

The following shows how to clear/reset the status registers and the range influenced by the

clear/reset operation.

Table 5-15 Clearing and Resetting the Status Registers

Register *RST *CLS Power (STATus: Other method to clear register
ON PRESet
Status byte register |No Clear Clear No
change change
Service request No No Clear No Executing *SER 0
enable register change |change change
Standard event No Clear Clear No Cleared when an event is read by
status register change change *ESR?
Standard event |No No Clear No Executing *ESE 0
status change |change change
enable register
SCPI event register | No Clear Clear No Cleared when an event is read by
change change :STATus:....EVENt?
SCPI No No Reset Reset :Executing :STATus:....ENABIe 0
enable register change |change
SCPI Transition |No No Reset Reset Executing
filter change [change :STATus:....PTRansition 0 and
:STATus:....NTRansition 0
Error/event queue |No Clear Clear No Reading all events by
change change :SYSTem:ERRor?

Notes :

® The SCPI...registers listed above refer to the SCPI-regulated status registers and device-

specific status registers.
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The following shows the reset values of the registers influenced by the :STATus:PRESet com-
mand.

Table 5-16 Values Reset by the :STATus:PRESet Command

Register Enableffilter Reset value
OPERational status register Enable register ALLO
QUEStionable status register PTRansition filter ALL 1
NTRansition filter ALLO
INSTrument status register Enable register ALL 1
PTRansition filter ALL 1
NTRansition filter ALLO
Other status registers Enable register ALL 1
PTRansition filter ALL 1
NTRansition filter ALL 1
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5.7. Native Related Status Register

5.7.1. ED Status Related

Describes the setting/query of the status register of the Slot 4 ED unit.

5.7.1.1. SRQ Service Request Enable Register (Service request enable register?)

Function Sets/queries the sending conditions of the service request.Switches ON and
OFF the RQS bit by bit of the status byte. When a cause of a bit set at "1" in
the service request enable register takes place, the RQS bit becomes "1" to
notify the controller of interrupt.

Header Program Query Response (No. of characters)
SRQ SRQA MO SRQ? SRQAm1 (FIX2)
Parameter
mO0 = <NR1>

Description of each bit(N)
BIT7 : Not used.
BITé : Not used.
BIT5 : COMMAND ERROR bit :weight32
BIT4 : BUSY bit ‘weight1é
BIT3 : Not used.
BIT2 : Not used.
BIT1 : EXTENSION bit ‘weight?2
BITO : Not used.
The value of m0O
The value equaling 0 sets the sending conditions of the service
request OFF.
The value equaling 1 signifies an unused bit.
The value equaling 2 switches the mode into a state of sending
when the extension event status register is set.
The value equaling 4 signifies an unused bit.
The value equaling 8 signifies an unused bit.
The value equaling 16 switches the mode into a state of sending
when data to be output to GPIB exists.
The value equaling 32 switches the mode into a state of sending
when the standard event status register is set.
Setting is done by the sum of the weight.
ml =<NR1>
Returns the sum of the weight of each bit.
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5.7.1.1 SRQ Service Request Enable Register (Service request enable register?)

(continued)

Application example

Program
+ Sends the service request when the extension event status register is set.
>SRQA2
Query
+ Makes a query when the standard event status register is set as the send-
ing condition.

> SRQ?
< SRQA32
Remarks  Receiving an SRQ order means that all the sending conditions previous set will
be canceled.
Set the sum of the weight of each bit to set multiple conditions. All SRQ
sending conditions are canceled immediately after the activation of the applica-
tion and the reception of the device clear and the initialize orders.
5.7.1.2. STB Status Byte Register (Status byte register?)
Function  Queries the standard status byte register. The same data as that read by the
serial poll.
Header Program Query Response (No. of characters)
STB None STB? STBAm (FIX10)
Parameter m = <Binary numeral format>
#B**********
T T
BIT7 BITO

Description of each bit(N)
BIT7 : Not used. (Always 0)
BIT6 : RQS bit
BIT5 : COMMAND ERROR bit
BIT4 : BUSY bit
BIT3 : Not used. (Always 0)
BIT2 : Not used. (Always 0)
BIT1 : EXTENSION bit
BITO : Not used. (Always 0)

Application example
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* Queries when the state of the status byte is 01010000.
> STB?

< STBA#B01010000



5.7.1.3. ESE Standard Event Status Enable Register
(Event status enable register? (standard))

Function Sets/queries the sending conditions of the standard event status register.
Only the bits enabled here constitute the target of sending to the high-order
register.

Header Program Query Response (No. of characters)
ESE ESEAmO ESE? ESEAm1 (FIX2)

Parameter mO =<NR1>
Description of each bit(N)
BIT7 : Not used.
BIT6 : Not used.

BIT5 : CMD bit : weight 32
BIT4 : EXE bit :weight 16
BIT3 : DDE bit s weight 8
BIT2 : QYE bit s weight 4
BITT : Not used.

BITO : Not used.
The value of m0

The value equaling 0 sets the sending conditions of the standard
event status OFF.

The value equaling 1 signifies an unused bit.

The value equaling 2 signifies an unused bit.

The value equaling 4 switches the mode into a state of sending when
the talker specification is made though the transmitter buffer
is vacant, or when the transmitter buffer overflows.

The value equaling 8 switches the mode into a state of sending when
the command received falls outside the conditions for use.

The value equaling 16 switches the mode into a state of sending
when it is used for the command which disables the use of
the number range error and the HEX numerical value.

The value equaling 32 sefs the mode info a state of sending when a
command header error is detected.

Sets the sum of the weight of each bit.

ml =<NR1>
Returns the sum of the weight of each bit.
Application example
Program
+ Sets the QYE bit and the EXE bit as the sending conditions.
>ESEA20
Query
+ Makes a query when the DDE bit is set as the sending condition.
> ESE?

< ESEAAS
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5.7.1.3. ESE  Standard Event Status Enable Register (continued)

Remarks

5.7.1.4. ESR  Standard Event Status Register (Event status byte register? (standard))

Receiving an ESE order means that all the sending conditions previous set will
be canceled. Set the sum of the weight of each bit to set multiple conditions.
All ESE sending conditions are canceled immediately after the activation of the
application and the reception of the device clear and the initialize orders.

Function Queries the standard event status byte register.
Header Program Query Response (No. of characters)
ESR None ESR? ESRAm (FIX10)
Parameter m =<Binary numeral format>

#B**********

T T

BIT7 BITO

Description of each bit(N)
BIT7 : Not used. (Always 0)
BITé : Not used. (Always 0)
BIT5 : CME bit
BIT4 : EXE bit
BIT3 : DDE bit
BIT2 : QYE bit
BITT : Not used. (Always 0)
BITO : Not used. (Always 0)

Application example

Remarks
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Query

* Queries when the state of the standard event status byte is 00010000.

> ESR?
< ESRA#B00010000

All the bits of the standard event status byte are reset when read out by the
ESR command. They are not cleared when the device clear, the interface clear
or the initialize order is received.

1s not related to the serial poll.

In addition, the standard event status byte




5.7.1.5. EES  Extended Event Status Enable Register
(Event status enable register? (extension))

Function  Sets/queries the sending conditions of the extension event status register.
Only the bits enabled here constitute the target of sending to the high-order
register.

Header Program Query Response (No. of characters)
EES EESAmO EES? EESAm1 (FIX2)

Parameter mO0=<NR1>

Description of each bit(N)

BIT7 : Not used.

BIT6 : MEASURE bit : weighté4
BITS : FILE ACCESS bit - weight32
BIT4 : PATTERN bit s weight16
BIT3 : DELAY bit s weight8
BIT2 : SYNC LOSS bit : weight4
BITT : CLOCK LOSS bit : weight?2
BITO : ERRORS bit : weightl

The value of m0

The value equaling 0 sets the sending condifions of the extension
event status OFF.

The value equaling 1 switches the mode into a state of sending
when an error is detected in the state free of errors.

The value equaling 2 switches the mode into a state of sending
when a change in the state, clock interrupt or clock recovery,
is detected.

The value equaling 4 switches the mode info a state of sending
when a change in the state, stepping out or synchronization, is
detected.

The value equaling 8 switches the mode info a state of sending after
the Clock Delay of the ED unit is seft.

The value equaling 16 switches the mode into a state of sending
when the setting of the PRGM pattern of ED is completed.

The value equaling 32 switches the mode into a state of sending
when the FD is accessed.

The value equaling 64 switches the mode into a state of sending
when the measurement is finished.

Sets the sum of each bit.

ml =<DECIMAL NUMERIC DATA>
Returns the sum of the weight of each bit.
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5.7.1.5. EES Extended Event Status Enable Register (Continued)

Application example
Program
* Sets the Pattern bit and the Errors bit as the sending conditions.
>EESA17
Query
* Makes a query when the SYNC LOSS bit is set as the sending condition.
> EES?

< EESAA4

Remarks  Receiving an EES order means that all the sending conditions previous set will
be canceled. Set the sum of the weight of each bit to set multiple conditions.
All EES sending conditions are canceled immediately after the activation of the
application and the reception of the device clear and the initialize orders.

5.7.1.6. EER Extended Event status register (Event status byte register?(extension))

Function Queries the extension event status byte register.
Header Program Query Response (No. of characters)
EER None EER? EERAm (FIX10)
Parameter m = <Binary numeral format>
#B**********
T T
BIT7 BITO

Description of each bit(N)
BIT7 : Not used. (Always 0)
BIT6 : MEASURE bit
BIT5 : FILE ACCESS bit
BIT4 : PATTERN bit
BIT3 : DELAY bit
BIT2 : SYNC LOSS bit
BIT1 : CLOCK LOSS bit
BITO : ERRORS bit
Application example
Query
* Queries when the state of the extension event status byte is 00010000.
> EER?
< EERA#B00010000
Remarks  All the bits of the extension event status byte are reset when read out by the
EER command. They are not cleared when the device clear, the interface clear
or the initialize order is received. In addition, the extension event status byte
1s not related to the serial poll.
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5.7.2. PPG/Synthesizer Status Related

Describes the setting/query of the status register of the synthesizer built in Slot 1 and the Slot 3

PPG unit.

5.7.2.1. SRQ Service Request Enable Register (Service request enable register?)
Switches ON and

Function  Sets/queries the sending conditions of the service request.
OFF the RQS bit by bit of the status byte. When a cause of a bit set at "1" in
the service request enable register takes place, the RQS bit becomes "1" to
notify the controller of interrupt.
Header Program Query Response (No. Of characters)
SRQ SRQA MO SRQ? SRQAm1 (FIX2)

Parameter mO =<NR1>
Description of each bit(N)
BIT7 : Not used.
BIT6 : Not used.

BITS : COMMAND ERROR bit : weight32

BIT4 : BUSY bit
BIT3 : Not used.
BIT2 : Not used.
BIT1 : EXTENSION bit
BITO : Not used.
The value of m0

s weight1é

: weight2

The value equaling 0 sets the sending conditions of the service

request OFF.

The value equaling 1 signifies an unused bit.

The value equaling 2 switches the mode info a state of sending
when the extension event status register is seft.

The value equaling 4 signifies an unused bit.

The value equaling 8 signifies an unused bit.

The value equaling 16 switches the mode into a state of sending
when data to be output to GPIB exists.

The value equaling 32 switches the mode into a state of sending
when the standard event status register is set.

Sets the sum of each bit.
ml =<NR1>

Returns the sum of the weight of each bit.

Application example
Program

+ Sends the service request when the extension event status register is set.

>SRQA?2
Query

* Makes a query when the standard event status register is set as the send-

ing condition.

> SRQ?

< SRQA32
Remarks

Receiving an SRQ order means that all the sending conditions previous set will

be canceled. Set the sum of the weight of each bit to set multiple conditions.
All SRQ sending conditions are canceled immediately after the activation of the

application and the reception of the device clear and the initialize orders.
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5.7.2.2. STB Status Byte Register (Status byte register?)

Function  Queries the standard status byte register. The same data as that read by the
serial poll.

Header Program Query Response (No. of characters)
STB None STB? STBAm (FIX10)
Parameter m = <Binary numeral format>
#B**********
T T
BIT7 BITO

Description of each bit(N)
BIT7 : Not used. (Always 0)
BIT6 : RQS bit
BIT5 : COMMAND ERROR bit
BIT4 : BUSY bit
BIT3 : Not used. (Always 0)
BIT2 : Not used. (Always 0)
BIT1 : EXTENSION bit
BITO : Not used. (Always 0)

Application example
Query
* Queries when the state of the status byte is 01010000.
> STB?

< STBA#B01010000
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5.7.2.3. ESE Standard Event Status Enable Register
(Event status enable register? (standard))

Function  Sets/queries the sending conditions of the standard event status register.Only
the bits enabled here constitute the target of sending to the high-order register.

Header Program Query Response (No. of characters)
ESE ESEAmMO ESE? ESEAm1 (FIX2)

Parameter mO =<NR1>
Description of each bit(N)
BIT7 : Not used.
BITé : Not used.

BIT5 : CMD bit : weight32
BIT4 : EXE bit - weight16
BIT3 : DDE bit : weight8
BIT2 : QYE bit s weight4
BITT : Not used.

BITO : Not used.
The value of m0O

The value equaling 0 sets the sending conditions of the standard
event status OFF.

The value equaling 1 signifies an unused bit.

The value equaling 2 signifies an unused bit.

The value equaling 4 switches the mode info a state of sending
when the talker specification is made though the fransmitter
buffer is vacant, or when the transmitter buffer overflows.

The value equaling 8 switches the mode into a state of sending
when the command received falls outside the conditions for
use.

The value equaling 16 switches the mode into a state of sending
when it is used for the command which disables the use of the
number range error and the HEX numerical value.

The value equaling 32 setfs the mode into a state of sending when a
command header error is detected.

Sets the sum of the weight of each bit.

ml =<NR1>
Returns the sum of the weight of each bit.
Application example
Program
+ Sets the QYE bit and the EXE bit as the sending conditions.
>ESEA20
Query
+ Makes a query when the DDE bit is set as the sending condition.
> ESE?
< ESEAAS
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5.7.2.3. ESE  Standard Event Status Enable Register (Continued)

Remarks  Receiving an ESE order means that all the sending conditions previous set will
be canceled. Set the sum of the weight of each bit to set multiple conditions.
All ESE sending conditions are canceled immediately after the activation of the
application and the reception of the device clear and the initialize orders.
5.7.2.4. ESR Standard Event Status Register (Event status byte register? (standard))
Function Queries the standard event status byte register.
Header Program Query Response (No. of characters)
ESR None ESR? ESRAm (FIX10)
Parameter m = <Binary numeral format>
#B**********
T T
BIT7 BITO

Description of each bit(N)

BIT7 : Not used. (Always 0)
BIT6 : Not used. (Always 0)
BIT5 : CME bit

BIT4 : EXE bit

BIT3 : DDE bit

BIT2 : QYE bit

BIT1 : Not used. (Always 0)
BITO : Not used. (Always 0)

Application example

Remarks
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Query
- Makes a query when the state of the standard event status byte is
00010000.
> ESR?
< ESRA#B00010000
All the bits of the standard event status byte are reset when read out by the
ESR command. They are not cleared when the device clear, the interface clear
or the initialize order is received. In addition, the standard event status byte
1s not related to the serial poll.



5.7.2.5. EES

Function

Extended Event Status Enable Register
(Event status enable register? (extension))

Sets/queries the sending conditions of the extension event status register.Only

the bits enabled here constitute the target of sending to the high-order register.

Header

Program

Query

Response (No. of characters)

EES

EES/AmO

EES?

EESAm]1 (FIX2)

Parameter

mO0 =<NR1>

Description of each bit(N)

BIT7 : Not used.

BIT6 : MEASURE bit : weighté4
BITS : FILE ACCESS bit : weight32
BIT4 : PATTERN bit s weight16
BIT3 : DELAY bit s weight8
BIT2 : PLL UNLOCK bit : weight4
BITT : BACKUP ERROR bit : weight2

BITO : Not used.

The value of m0

The value equaling 0 sets the sending condifions of the extension
event status OFF.

The value equaling 1 signifies an unused bit.

The value equaling 2 switch the mode into a state of sending when
an backup error is detected.

The value equaling 4 switches the mode info a state of sending
when the PLL UNLOCK is detected.

The value equaling 8 switches the mode into a state of sending after
Clock Delay of the PPG unit is sef.

The value equaling 16 switches the mode into a state of sending
when the setting of the PRGM pattern of the PPG is
completed.

The value equaling 32 sets the mode into a state of sending when
the FD is accessed.

The value equaling 64 sets the mode into a state of sending when
masurement is completed.

Sets the sum of the weight of each bit.

ml =<NR1>

Returns the sum of the weight of each bit.
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5.7.2.5. EES Extended Event Status Enable Register
(Event status enable register? (extension)) (continued)

Application example
Program
+ Sets the Pattern bit and the PLL UNLOCK bit as the sending conditions.
>EESA20
Query
* Makes a query when the Pattern bit is set as the sending condition.
> EES?
< EESA1l6
Remarks  Receiving an EES order means that all the sending conditions previous set will
be canceled. Set the sum of the weight of each bit to set multiple conditions.
All ESE sending conditions are canceled immediately after the activation of the
application and the reception of the device clear and the initialize orders.

5.7.2.6. EER Extended Event Status Register (Event status byte register? (extension))

Function Queries the extension event status byte register.
Header Program Query Response (No. of characters)
EER None EER? EERAm (FIX10)
Parameter m = <Binary numeral format>
#B**********
T T
BIT7 BITO

Description of each bit(N)
BIT7 : Not used.
BITé : Not used.
BIT5 : FILE ACCESS bit
BIT4 : PATTERN bit
BIT3 : DELAY bit
BIT2 : PLL UNLOCK bit
BIT1 : BACKUP ERROR bit
BITO : Not used.
Application example
Query
- Makes a query when the state of the extension event status byte is
00010000.
> EER?
< EERA#B00010000

Remarks  All the bits of the extension event status byte are reset when read out by the
EER command. They are not cleared when the device clear, the interface clear
or the initialize order is received. In addition, the extension event status byte
1s not related to the serial poll.
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5.7.3. Description of Each Register and Status Byte

5.7.3.1. SRQ Status Byte

Status bytes is the information for the data that is output on the bus when serial polling is re-
ceived from the controller. When an event is generated, it is ANDed with the SRQ enable byte.
If the result is not "0", the RQS bit (bit 6) is set to "1".

bit7 bit0
SRQ Enable Register umuuuu
SRQ Status Byte umuuuu

I
mﬂumnm Since the result is not "0",

j Each bit is ANDed

s J the RQS bit is set to "1".
RQS bit
Name bit Function
7 | Not used.
RQS 6 This bit indicates that a service request is issued.

It is set when the bit set by SRQ command was set from 0 to 1, and is

reset when there is no events requesting service or after the control-

ler has read the status.

It is also reset when a device clear or initialize command is received.

COMMAND 5 This bit indicates the error state. It is set when the condition is
ERROR satisfied by standard event status byte and standard event status

enable register conditions (See paragraph 5.7.1.3 or 5.7.2.3.

It is reset when the standard event status byte is read.

It is also reset when a device clear or initialize command is received.

When this bit is set after setting the COMMAND ERROR bit (weight

32) by SRQ command, SRQ is sent.

BUSY 4 This bit I set when there is data to be sent on the GPIB.

It is reset when data transfer is completed or when there is no data to

be sent. It is also reset when a device clear or initialize command is

received.

When this bit is set after setting the BUSY bit (weight 16) by SRQ

command, SRQ is sent

3 | Not used.

Not used.

EXTENSION | 1 This bit indicates the MP1632C's unique status. It is set when the

extended event status byte and extended event status enable register

conditions are satisfied (See paragraph 5.7.1.5 or 5.7.2.5).

It is reset when the extended event status byte is read. It is also

reset when the a device clear or initialize command is received.

When this bit is set after setting the EXTENSION bit (weight 2) by

SRQ command, SRQ is sent.

0 | Not used.

[\
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5.7.3.2. Standard Event Status Byte

This byte is the information for the data which is to be output on the bus when a data request
message 1s received. When an event is generated, it is ANDed with the standard event status
enable register. If the result is not "0", the COMMAND ERROR bit of the SRQ status byte is
set to "1".

Note:The standard event status enable register is reset immediately after the activation of the
application and the reception of the device clear and the initialize orders, and all ESE
sending conditions are canceled.

Each bit of the standard event status byte is reset when data is read by data request
message, and, not reset even if a device clear, interface clear or initialize command is re-

ceilved.
bit7 bit0
Standard Event Status uum uuuu
Enable Register ] Each bit is ANDed

Standard Event Status Byte uuuuu
l
Standard Event Status Byte numuuun This data is output by ESR? Command.
l
SRQ Status Byte umuunum Since the result is not "0", the COM-
l

MAND ERROR bit is set to "1".

This data is output when serial polling.
This data is also output by data request message.

Name | bit Function
7 | Not used.
6 | Not used.

CME 5 CME : Command error

This bit is set when an undefined header is received.

It is reset when the standard event status byte is read. It is not reset
even if a device clear, interface clear, or initialize command is received.
When this bit is set after setting the CME bit (weight 32) by ESE com-
mand, the COMMAND ERROR bit of the status byte is set.

EXE 4 EXE = Execution error

This bit is set when there is an error after the header (value range error
or HEX value used in a command in which HEX cannot be used).

It is reset when the standard event status byte is read.

It is not reset even if a device clear, interface clear, or initialize command
is received.

When this bit is set after setting the EXE bit (weight 16) by ESE com-
mand, the COMMAND ERROR bit of the status byte is set.
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Name

bit

Function

DDE

DDE = Device dependent error

This bit is set when the received command is outside the usage condition.
It is reset when the standard event status byte is read.

It is not reset even if a device clear, interface clear, or initialize command
1s received.

When this bit is set after setting the DDE bit (weight 8) by ESE com-
mand, the COMMAND ERROR bit of the status byte is set.

QYE

QYE = Query error

This bit is set when the instrument is designated a talker even though
the send buffer is empty or when the send buffer has overflowed.

It is reset when the standard event status byte is read.

It is not reset even if a device clear, interface clear, or initialize command
1s received.

When this bit is set after setting the QYE bit (weight 4) by ESE com-
mand, the COMMAND ERROR bit of the status byte is set.

Not used.

Not used.
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5.7.3.3. Extended Event Status Byte

This byte is the information for the data that is sent to the bus when a data request message

is received. When an event is generated, it is ANDed with the extended event status enable

register.

If the result is not "0", the EXTENSION bit of the SRQ status byte is set to "1".

Note:The extended event status enable register is reset immediately after the activation of the
application and the reception of the device clear and the initialize orders, and all EES
sending conditions are canceled.

Each bit of the standard event status byte is reset when data is read by data request
message, and, not reset even if a device clear, interface clear or initialize command is re-

celved.

Extension Event Status
Enable Register

bit7 bit0
@@@@@ j Each bit is ANDed.

Extension Event Status Byte @@@@@
!

Extension Event Status Byte @@@@@ This data is output by EER? command.

SRQ Status Byte @@@@@- Since the result 1s not "0",
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the EXTENSION bit is set to "1".

This data is output at serial polling.
This data is also output by a data request message.

Extended Event Status Byte of PPG / Synthesizer

Name

bit

Function

Not used.

Not used.

FILE
ACCESS

(S8 Fer N EN]

This bit is set at the end of a floppy disk access.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the FILE ACCESS bit (weight 32)
by EES command, the status byte EXTENSION bit is set.

PATTERN

This bit is set at the end of programmable pattern setting.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the PATTERN bit (weight 16) by
EES command, the status byte EXTENSION bit is set.




Name bit Function

DELAY 3 | This bit is set at the end of clock setting.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the DELAY bit (weight 8) by EES
command, the status byte EXTENSION bit is set.

PLL 2 | This bit is set when the internal clock circuit PLL is in th UNLOCK
UNLOCK state.
It is reset when the extended event status byte is read.
It is not reset even if a device clear, interface clear, or initialize
command is received.
When this bit is set after setting the PLL UNLOCK bit (weight 4) by
EES command, the status byte EXTENSION bit is set.

BACKUP 1 | This bit is set when the contents of the backup RAM are checked at
ERROR power ON and then an error is detected.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize

command is received.

When this bit is set after setting the BACKUP bit (weight 2) by EES

command, the status byte EXTENSION bit is set.

0 Not used.
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Extended Event Status Byte of ED

Name

bit

Function

Not used.

MEASURE

This bit is set when measurement is complete.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the MEASURE bit (weight 64) by
EES command, the status byte EXTENSION bit is set.

FILE
ACCESS

This bit is set at the end of a floppy disk access.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the FILE ACCESS bit (weight 32)
by EES command, the status byte EXTENSION bit is set.

PATTERN

This bit is set at the end of programmable pattern setting.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the PATTERN bit (weight 16) by
EES command, the status byte EXTENSION bit is set.

DELAY

This bit is set at the end of clock setting.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the DELAY bit (weight 8) by EES
command, the status byte EXTENSION bit is set.

SYNC LOSS

This bit is set when synchronization is lost or recovered.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the SYNC LOSS bit (weight 4) by
EES command, the status byte EXTENSION bit is set.

CLOCK
LOSS

This bit is set when clock is lost or recovered.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the CLOCK LOSS bit (weight 2)
by EES command, the status byte EXTENSION bit is set.

ERRORS

This bit is set the first time an error is detected.

It is reset when the extended event status byte is read.

It is not reset even if a device clear, interface clear, or initialize
command is received.

When this bit is set after setting the ERROR bit (weight 1) by EES
command, the status byte EXTENSION bit is set.




5.7.4. Configuration of Status Registers

Standard Event Status Byte
bit7 bit6 bith bit4 bit3 bit2 bitl bit0

| 0 | 0 |CME|EXE|DDE|QYE| 0 | 0 |

— v
<—&
%—r'\_ &
O A &
—R Ax ig\z %
&
&

bit7 bit6 bits bit4 bit3 bit2 bitl  bit0
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Fig. 5-11 Configuration of each status byte and enable register(PPG/Synthesizer)
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Standard Event Status Byte
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Fig. 5-12 Configuration of each status byte and enable register(ED)



CHAPTER 6 DETAILS ON DEVICE MESSAGES (SCPI)
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6.1. Command List

6.1.1.Subsystem configuration
The Instrument's device-specific commands conform to SCPI.

SCPI configures commands by roughly classifying the device functions into several subsystems.
Under each subsystem, the commands for detail functions are created to form a command tree
structure.

The Instrument has subsystem that performs the unit-specific settings and queries and those
which perform the settings and queries unrelated to the unit.

Table 6-1 Subsystem Configuration

3.2G PPG 3.2GED 3.2G Internal syn-

thesizer

Theoretical signal setting SOURce SENSe

(ex.: pattern setting)

Electrical signal setting OUTPut INPut OUTPut

(ex.: Clock I/F setting) OUTPut

Measurement result read CALCulate CALCulate CALCulate

Common setting INSTrument INSTrument

Screen operation DISPlay

Other settings SYSTem

(ex.: print, date)

Status register setting STATus
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6.1.2. Command Tree

From the next page, the Instrument's command tree is described in the following order:

3.2G PPG (MU163220C) unit setting/query commands

3.2G ED (MU163240C) unit setting/query commands

3.2G Internal synthesizer option (OPT03) setting/query commands
Other commands

L
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B  SOURce subsystem
KEYWORD

3.2G PPG (MU163220C) unit setting/query command tree

PARAMETER FORM Page
....................................................................................................................... 6-24
TP AT T O N . o e e e e 6-24
:OMODe <mode>
:OMODe?
‘TYPE <type>
‘TYPE?
PR B .. a e 6-25
:MRATio0 <mratio>
:MRATi0?
:BSHift <numeric>
:BSHift?
I SUBSEIEULE. ..ceii i 6-25
:LENGth <numeric>
:LENGth?
:ZLENgth <numeric>
:ZLENgth?
:LOGic <logic>
:LOGic?
TPROGIAM. ...ttt e ee e e e earae e e 6-26
:LENGth <numeric>
:LENGth?
:LOGic <logic>
:LOGic?
BURSK ... e e 6-27
:MODE <mode>
MODE?
CYCLe <numeric>
CYCLe?
:ELENgth <numeric>
:ELENgth?
DATA .ottt e e et e e et e e e eearree e eetraeeeen 6-28
:WHOLe <start><end>,<data>
:‘WHOLe? <start>
BDAT . ... 6-29
:WHOLe <start><end>,<bdata>
WHOLe? <start>
IDREVETISE. ...ttt e e e e e e e e eanens 6-29
:ADDRess <start>,<end>
:DELTa <start>,<delta>



KEYWORD PARAMETER FORM Page

:SOURce
:PATTern

3 DVAN D] BT ) o WP 6-30

:SET <boolean>
:SET?

:SINGle

:RATE <mode>
:RATE?

:ROUTe <route>
:ROUTe?

:PRBS <mark>

:PRGM <mark>



B OUTPut subsystem
KEYWORD

:OUTPut
:OUTPut?
:DELay
:DELay?
:LEVel
:LEVel?
:AMPLitude
:AMPLitude?
:OFFSet
:OFFSet?
:OREFerence
:OREFerence?
:Duty

:Duty?
:IMPedance
:IMPedance?

:OUTPut
:OUTPut?
:IMPedance
:IMPedance?
:CPOint
:CPOint?
:LEVel
:LEVel?
:AMPLitude
:AMPLitude?
:OFFSet
:OFFSet?
:OREFerence
:OREFerence?

:SOURce?
:POSition
:POSition?
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<port>,<boolean>
<port>
<numeric>

<port>,<level>
<port>
<port>,<numeric>
<port>
<port>,<numeric>
<port>
<port>,<offset>
<port>
<port>,<numeric>
<port>
<impedance>

<port>,<boolean>
<port>
<impedance>

<port>,<numeric>
<port>
<port>,<level>
<port>
<port>,<numeric>
<port>
<port>,<numeric>
<port>
<port>,<offset>
<port>

<source>

<address>



B CALCulation subsystem

KEYWORD PARAMETER FORM
TCALCULALE. ...t et e e e et aaaeeeaaaa 6-39
DIATA oot e et e et e e ettt e e e eetae e e eetba e e e e taaaeens 6-39
:MONitor?

B INSTrument subsystem

KEYWORD PARAMETER FORM
INSTIEUMENL. ..ot e e e e e e e et e e e e e e e e e arnees 6-40
010 1 B =4 1SR PUPPRUPRRP 6-40
O] 10 10 SRR 6-40
‘TRACking <boolean>
‘"TRACking?
DATA .ot e e e e et e e ete e e eeraaa s 6-40
‘"TRACKking <boolean>
‘TRACking?
o o M =3 s DO USRS 6-40
:SET <boolean>

:SET?



3.2G ED (MU163240C) unit setting/query command tree

B SENSe subsystem

KEYWORD PARAMETER FORM Page
SN S . oottt et e e e e e e bt e e e et e e eeta e e e eetrbeeeeatbaeeeatraeeeeaes 6-41
TP AT T O N . oo e e e e 6-41
:IMODe <mode>
:IMODe?
‘TYPE <type>
‘TYPE?
PRBS. ... e e 6-42
:MRATio0 <mratio>
:MRATi0?
:BSHift <numeric>
:BSHift?
ZSUBSEIEULE. ..ceei i 6-42
:LENGth <numeric>
:LENGth?
:ZLENgth <numeric>
:ZLENgth?
:LOGic <logic>
:LOGic?
TPROGIAM. ...t ettt e eetae e e earae e e 6-43
:LENGth <numeric>
:LENGth?
:LOGic <logic>
:LOGic?
SYINC .. et e e e e e e ettt e e e et e e e eetaeeeeenees 6-44
:ASYNc <boolean>
ASYNc?
THRESNOIA.....oiiiiiiicee et 6-44
:LOSS <thre>
:LOSS?
:GAIN <thre>
:GAIN?
:INTernal <boolean>
:INTernal?
:PSMode <mode>
:PSMode?
:FLENgth <numeric>
:FLENgth?
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KEYWORD PARAMETER FORM Page
:SENSe
:PATTern
DATA. ..ottt e e e e e e e e ete e e eearaeae s 6-47
:WHOLe <start>,<end>,<data>
:‘WHOLe? <start>
BDAT A ... 6-48
:WHOLe <start>,<end>,<bdata>
WHOLe? <start>
IDREVETSE. ...ttt e e 6-48
:ADDRess <start>,<end>
:DELTa <start>,<delta>
LIOGIC .o 6-49
:PRBS <mark>
PRBS?
PRGM <mark>
PRGM?
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KEYWORD
:SENSe

6-10

PARAMETER FORM Page
MEASUTC....oeeeieee e e e e e e et e e e e e e e e e etarereeaeeeeeenaes 6-49
'TEST <item>
TEST?
STARt
STOP
:MREStart <boolean>
:MREStart?
TEALATIN. c..ooiiiiiiic e et eatre e e e 6-50
:MODE <mode>
:MODE?
:PERiod <d><h><m>,<s>
:PERiod?
BTIIVIE. ...t eeee e e et e e eaee e e e enaeeeeanns 6-51
:SET <boolean>
:SET?
:STARt <y><m>,<d><h><m>,<s>
:STARt?
ERROT...ooiiiiiiieeee et 6-51
‘TYPE <type>
TYPE?
I AN ] £ R 6-52
:ROUTe <route>,<boolean>
ROUTe?
:STARt?
:STOP?
:STATe?
:ELAPsed?
‘TIMed?
ITIMe?
:AOCCur? <alarm>
:ARECver? <alarm>



KEYWORD
:SENSe
:MEASure

‘THReshold
‘THReshold?
:RESolution
:RESolution?

‘THReshold
:THReshold?
:POINt?
:STATe?
:STARt?
:STOP?
:ELAPsed?

PARAMETER FORM

<mode>

<type>

<thre>,<boolean>

<thre>

FASEATCH. ..ot eve e 6-58

:MODE
:MODE?
:STARt
:STOP
:PATTern
:PATTern?
:STATe?

<mode>

<boolean>
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B [INPut subsystem

KEYWORD PARAMETER FORM Page
TN P UL et e e e e e et r e e e e e e e e e atrrreee e e e e e e anrraaaeeas 6-59
SCLIOCK. et e e e et aa e e e e eaaes 6-59
:POLarity <pol>
:POLarity?
:-DELay <numeric>
:DELay?
‘TERMination <term>
‘TERMination?
D AT A e e e e e e r e e e e e e e naaraaaes 6-60
LEVel <level>
LEVel?
‘THReshold <numeric>
‘THReshold?
‘TERMination <term>
:TERMination?
B CALCulation subsystem
KEYWORD PARAMETER FORM Page
SCALCULALE. ...vviiieeee et e e e e e e e e e et e e e e e e e e naarrraees 6-61
TEALATIN . c..oeeiiecccceee et e e a e e e e e eaans 6-61
:CLEValuation <boolean>
:CLEValuation?
:SLEValuation <boolean>
:SLEValuation?
TERROT ..o 6-62
:INTerval <numeric>,<suffix>
:INTerval?
PERFOrmMance........ccoooeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 6-62
:MEASurement <boolean>
:MEASurement?
‘THReshold <thre>
‘THReshold?
TEINTEIVAL ..o e e e e rrreeea e 6-63
:MEASurement <boolean>
:MEASurement?
:PFAil <boolean>
:PFAil?
ID AT A e e e e 6-64
:EALarm? <string>
:EMARgin? <string>
:STORe <string>
:CLEar <string>
:MONitor? <item>
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B OUTPut subsystem

KEYWORD PARAMETER FORM Page
OUTPUL. ..t et e e ettt e e e ettt e e e eeaba e e e eetbbeeeeeabeeeeetreeeeentseeeeenes 6-71
D 1\ O U 6-71
:SOURce <source>
:SOURce?
B INSTrument subsystem
KEYWORD PARAMETER FORM
INSTIEUMENL . ..o e e e e e e e e e et eeeaeeeeeeanennees 6-72
TCOUPIE. ..t e e e et e e e e e e e bara e e e e e e e e narnaes 6-72
o =3 s DO TR 6-72
:SET <boolean>
:SET?
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3.2G Internal synthesizer option (OPT03) setting/query command tree

B OUTPut subsystem

KEYWORD PARAMETER FORM Page
SOUTPUL. ...ttt e s st e e s sttt e e s s sbeeessnssaeesanssaeessnnssneas 6-73
0] 10 1 0 SRR 6-73
:FREQuency <numeric>
:FREQuency?
L 0 70T SRS 6-73
:SELect <clock>
:SELect?

B CALCulation subsystem

KEYWORD PARAMETER FORM Page
SCALCULALE. ettt ettt e 6-74
IDATA. ettt e et et esraeenteeneas 6-74
:MONitor? <string>
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Other setting/query command tree

® DISPlay subsystem

KEYWORD PARAMETER FORM Page
H B 1) d P 2O ST P PUUPPRRRRIRY 6-75
B DA\ D 1o} 2R 6-75
:OPEN <disp>
:OPEN?
:CLOSe <disp>
SY STOINL. ...ttt e e e e e et e e e e e e e et aaaeeeaaans 6-75
[[NAME] <name>
[[NAME]?
SE TP ettt e e e et e e e e e e et a e e e e e e araraaaaeaas 6-76
[[NAME] <name>
[[NAME]?
ST e ettt e e e e e et e e e e e e e e e etaaaeeeeeeeeeennnnes 6-76
[[NAME] <name>
[[NAME]?
TRESULL. e e e e e e e e 6-76
'TIME <time>
‘TIME?
| DN D 1 s USRS 6-76
[[NAME] <name>
[[NAME]?
:MODE <mode>
:MODE?
72N ) T PP UUUTRRRRR 6-77
:PTYPE <ptype>
:PTYPE?
:ZOOM1 | :ZOOM2 | :ZOOMS3 | :ZZOOMA........cccccvveeeeeeeeeeeeccrrenn. 6-77
:SET <boolean>
:SET?
ITEM <item>
ITEM?
:PITem <pitem>
:PITem?
‘TITem <titem>
‘TITem?
:HRESet
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B DISPlay subsystem

KEYWORD PARAMETER FORM Page
:DISPlay
:RESult
TEMARGIN. ... e e e e e e e e e e e enens 6-81
:ERATe <erate>,<boolean>
ERATe?
SCALE....teee et e et e e et e e e e sabr e e e earaaeeenes 6-81
:ASCale
:VOLTage <min>,<step>
:-VOLTage?
:PHASe <min>,<step>
:PHASe?
MARIKET ....ciiiittiie ettt ettt ertte e e s tree e e rttre e e e straeeesstreeeesseraeeeanes 6-81
:SET <marker> <boolean>
:SET? <marker>
MODE <mode>
MODE?
ERATe <erate>
ERATe?
:MOVE <marker><mode>
:POSition? <marker>
TEMPILALE.....cciiiciiieeiiiee ettt e e s eeraeee s 6-84
:SELect <select>,<boolean>
:SELect?
:MOVE <template>,<mode>
:PNUMber <template>,<point>
:PNUMber? <template>
M 0] 2 T 1= PP UPSPPRPR 6-85
:VOLTage <template>,<voltage>
:VOLTage?  <template>
:PHASe <template>,<phase>
:PHASe? <template>
POINT.cceee e 6-86
:-VOLTage <template>,<point>,<voltage>
:-VOLTage? <template>,<point>
:PHASe <template>,<point>,<phase>
:PHASe? <template>,<point>
:CONNect <template>,<boolean>
:SELect? <template>
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TCUSTOMIZE. ...ceeiiiiiiie ittt e e e e e rbte e e s etre e e s sabteeessaabaeessnseaeesnsnsneens -
:SETupl|:SETup2 | :SETup3|:SETup4 | :SETupb | :SETup6

:UNIT
:UNIT?
:ITEM
ITEM?
:PORT
:PORT?

1 AN N Y o FO U TR -

:UNIT
:UNIT?
:OFFSet
:OFFSet?

TRIESULL. .ttt ree e e e e e e v et eeeaaeaen -

:ITEM
ITEM?

<unit>
<string>

<port>

<item>
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B SYSTem subsystem

KEYWORD PARAMETER FORM Page
R D A 1 =Y oo FO USROS 6-91
IBEEPET ..o —————————————————————————————————_———————_ 6-91
ERROT ... 6-91
:SET <boolean>
:SET?
ALARI. ...t 6-91
:SET <boolean>
:SET?
D A 1 =) o o WO USRS 6-91
:SET <boolean>
:SET?
TYPE <type>,<boolean>
‘TYPE?
:MODE?
:DATE <year><month> <day>
:DATE?
TIME <hour>,<min>,<sec>
‘TIME?
:BSIZe? <mode>
:ERRor?
:-VERSion?
TORGANIZATION. ...uvviiiiei ettt e e e e et e e e e e e e eeaaaareeeas 6-93
:HARDware?
:SOFTware?
IMIMEDMOTY ..o 6-94
:RECall <type>,<file_name> <unit>
:RECall “EYE:TEMPlatel”, <file_name>,0
:STORe <type>,<file_name> <unit>
:STORe “EYE:TEMPlatel”, <file_name>,0
:QRECall <file name>
:QSTore <file_name> <comment>
:CATalog? <drv_dir>,<type>
IV B LY Lo} PRSPPI 6-98
:INITialize
PRINT..cooocieee et e e e e e e e e e e e e eaarreeaaaeeeas 6-98
:COPY
‘TEXT <string>
:EALarm <item>
:PATTern
‘TABLe
:ADDRess <unit>,<form>,<start>,<end>
:ALL <unit>,<form>
:CANCel
:EMARgin <boolean>
:REMARgin <boolean>
TERMINATION......cciiiiiiiiiee ettt eee e e e e e e e e e e aaaareeeeeeeeeennnes 6-99

TTERIMINATIONT ..ottt ettt e e e e e ettt eee e s e e eeeeaaaaeeeeeeeeeaeannaas 6-99



B STATus subsystem
KEYWORD PARAMETER FORM Page

IOPERALION. .....ciiiiiiiiiiiiee et e e et e e e e e e rar e e e e e e e e eanes 6-100
[(EVENt]?
:CONDition?
:ENABIle <numeric>
:ENABIle?
:PTRansition <numeric>
:PTRansition?
:NTRansition <numeric>
:NTRansition?
INSTIUMENE ..o e e e e eeaees 6-101
[(EVENt]?
:CONDition?
:ENABIle <numeric>
:ENABIle?
:PTRansition <numeric>
:PTRansition?
:NTRansition <numeric>
:NTRansition?

6-19



KEYWORD
:STATus
CQUESHIONADI. ...eeiiiiiieeeee e e e a e 6-101

6-20

:EVENt]?
:CONDition?
:ENABIle
:ENABIle?
:PTRansition
:PTRansition?
:NTRansition
:NTRansition?

PARAMETER FORM

<numeric>

<numeric>

<numeric>

IIVLOINTEOT . ettt e e e e e e et aeeeeeeeeeeesaeeseeeeseeanaaeseeeene 6-102

[EVENt]?

:CONDition?

:ENABIle
:ENABIle?

<numeric>

:PTRansition <numeric>
:PTRansition?
:NTRansition <numeric>
:NTRansition?

:SLOT1|:SLOT3|:SLOT4

:EVENt]?

:CONDition?

:ENABIle <numeric>
:ENABIle?

:PTRansition <numeric>
:PTRansition?

:NTRansition <numeric>
:NTRansition?

:SLOT3|:SLOT4

:G32P | :G32E

[:EVENt]?

:CONDition?

:ENABIle <numeric>
:ENABIle?

:PTRansition <numeric>
:PTRansition?

:NTRansition <numeric>
:NTRansition?



6.2. Before Reading Command Details

6.2.1.Important points when sending a command
To send an Instrument command, you should keep several points listed below in mind.
® Setting by slot

When sending a command on the Instrument, add the slot No. in which the unit to be set is in-
serted to the subsystem header. (This rule is not applied to the DISPlay, SYSTem and STATus
subsystems.)

Example:
Slot No. Inserted unit Command to be sent

Slotl | 3.2G Internal Syn- |:OUTPutl:CLOCk:FREQuency 3200000
thesizer option (Sets the frequency of the 3.2G internal synthesizer in Slot1.)

Slot3 3.2G PPG :SOURce3:PATTern:TYPE PRBS7
(Sets the transmission pattern of 3.2G PPG in Slot3.)
Slot4 3.2G ED :SENSe4:PATTern: TYPE PRBS7

(Sets the reception pattern of 3.2G ED in Slot4.)

® Operation when the PPG and ED units have the common setting

Suppose that the PPG unit is inserted in one slot and the ED unit is in other slot and the common
setting of two units turns ON. When the setting of one unit turns ON, the same setting of the
other unit also turns ON.

However, the other unit does not have the same setting, it is not influenced.

Example:
When 3.2G PPG is in Slot3 and 3.2G ED is in Slot4 and the common setting of the pattern of both
units turns ON

Command Setting
:SOURce3:PATTern:TYPE PRBS7 The pattern of both PPG and ED units is
(Pattern mode setting: Setting common to PPG set in PRBS7.
and ED)
:SENSe4:PATTern:SYNC:ASYNc ON This setting is only given to the ED unit
(Auto Sync setting: Setting of ED only) and does not influence PPG.

® When different commands set the same parameter

The Instrument has a command for each unit to set a function, such as starting measurement,
which is not supposed to set by unit or slot. The Instrument can set the same parameter using a
command for any unit.

Example: When 3.2G PPG is in Slot3 and 3.2G ED in Slot4, turn ON the setting common to both
units
Command for PPG in Slot3: :INSTrument3:COUPle:PATTern:SET ON
Command for ED in Slot4: :INSTrument4:COUPle:PATTern:SET ON
Either command will turn ON the common setting.
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6.2.2. Buffer Size

The Instrument provides a 16-k byte output buffer, which enables setting/query of a large
amount of data between the controller and the device. Thus, the controller should prepare a
buffer large enough to receive the response correctly.

The buffer size required for each command is listed below. For details on the response size for
each command, see the command detail explanation.

® When reading program data as string
512 bytes max.
(Command) :SOURce:PATTern:DATA:WHOLe

® When reading program data as binary data
16,384 bytes max.
(Command) :SOURce:PATTern:BDATa:WHOLe

® Other query commands
256 bytes max.
Although the required buffer size varies depending on the command, you can keep 256 bytes
to read data correctly.
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6.2.3. How to Read Details on Commands

The following sections describe command details. This section highlights how to read the com-
mands and considerations to be taken.

B Order of command description
The command details are described in the order of the command tree given in the previous
sections. For the correspondence between the command and the screen/function, see 8.2
"Command List".

B Program command example
To send a command listed below, specify the command as:
:SOURce3:PATTern:TYPE PRBS7

Device-specific parameter type
Program command
Then, the response below returns:

7
:SOURce:PATTern:TYPE <type>
Parameter <type>=<CHARACTER PROGRAM DATA>

PRBS7, PRBS?, PRBS11, PRBS15, PRBQ;, PRBS23, PRBS31

PROGram, ZSUBstitute
Function  Sets the type'xf transmission pattern.

N\

Parameter content TEEE488.2 and SCPI corresponding
to the device-specific parameter type

B  Query command example
When the corresponding program command exists, the response data is same as the short
form of its parameter. To send the following command, specify the command as:
:SOURce3:PATTern:TYPE?
Response: PRBS7

Device-specific parameter type

Program command
Then, the-response below returns:

:SOURce:PATTern:TYPE?

Response <type>=<CHARACTER RESPONSE DATA>
Function Queries the type of transmiSsiqn pattern.

IEEE488.2 and SCPI corresponding

to the device-specific parameter type
Notes

1. All the Instrument commands are sequential commands.

2. If a command affects other settings, the command may have restriction. For setting parame-
ters subject to be affected and command conditions to be restricted, see the MP1632C Opera-
tion Manual and operation manual of each unit.
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6.3. Setting 3.2G PPG (MU163220C)

6.3.1. SOURce Subsystem

The SOURce Subsystem mainly performs setting/query of the following functions:
® Setting of transmission pattern
® Setting of error insertion

Notes

When 3.2G PPG is in Slot3, send the command in the form of SOURce3....
Example: :SOURce3:PATTern:TYPE PRBS7

:SOURce:PATTern:OMODe <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
REPeaft, BURSt
Function  Sets the pattern output mode.

:SOURce:PATTern:OMODe?

Response <mode>=<CHARACTER RESPONSE DATA>
REP, BURS
Function  Queries the pattern output mode.

:SOURce:PATTern:TYPE <type>

Parameter <type>=<CHARACTER PROGRAM DATA>
PRBS7, PRBS?, PRBS11, PRBS15, PRBS20, PRBS23, PRBS31
PROGram, ZSUBstitute

Function  Sets the type of transmission pattern.

:SOURce:PATTern:TYPE?

Response <type>=<CHARACTER RESPONSE DATA>
PRBS7, PRBS9, PRBS11, PRBS15, PRBS20, PRBS23, PRBS31
PROG, ZSUB

Function  Queries the pattern of transmission pattern.
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:SOURce:PATTern:PRBS:MRATio <mratio>
Parameter <mratio>=<CHARACTER PROGRAM DATA>

M1_2 1/2
M1_4 1/4
M1_8 1/8
MO_8 0/8
11_2 1/2 INVT
M3_4 3/4
M7_8 7/8
M8_8 8/8

Function  Sets the mark rate when the transmission pattern is PRBS.

:SOURce:PATTern:PRBS:MRATio?

Response <mratio>=<CHARACTER RESPONSE DATA>
:SOURce:PATTern:PRBS:MRATI0 Same as the MRAtio command
Function  Queries the mark rate when the transmission pattern is PRBS.

:SOURce:PATTern:PRBS:BSHift <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
1 1bit Shift
3 3bit Shift

Function  Sets the bit shift when the transmission pattern is PRBS.

:SOURce:PATTern:PRBS:BSHift?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the bit shift when the transmission pattern is PRBS.

:SOURce:PATTern:ZSUBstitute:LENGth <numeric>
Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

7 2N7
9 2N9
11 2A11
15 2A15

Function  Sets the pattern length when the transmission pattern is Zero-Subst.

:SOURce:PATTern:ZSUBstitute:LENgth?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the pattern length when the transmission pattern is Zero-Subst.
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:SOURce:PATTern:ZSUBstitute:ZLENgth <numeric>
Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

710 127 7 to 127 bits/Step:1 (Pattern Length:2A7)
9 to 511 9 to 511 bits/Step:1 (Pattern Length:2A9)
11 fo 2047 11 to 2047 bits/Step:1 (Pattern Length2A11)
15 to 32767 15 to 32767 bits/Step:1 (Pattern Length:2A15)

Function  Sets the zero bit insertion length when the transmission pattern is Zero-Subst.

:SOURce:PATTern:ZSUBstitute:ZLENgth?

Response <numeric>=<NR1 NUMERIC RESONSE DATA>
Function  Queries the zero bit insertion length when the transmission pattern is Zero-
Subst.

:SOURce:PATTern:ZSUBstitute:LOGic <logic>

Parameter <logic>=<CHARACTER PROGRAM DATA>
POSitive, NEGative
Function  Sets the pattern logic when the transmission pattern is Zero-Subst.

:SOURce:PATTern:ZSUBstitute:LOGic?

Response <logic>=<CHARACTER RESPONSE DATA>
POS, NEG
Function  Queries the pattern logic when the transmission pattern is Zero-Subst.

:SOURce:PATTern:PROGram:LENGth <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
210 8,388,608 2 to 131,072 bits/Step:1

131,072 to 262,144 bits/Step:2
262,144 to 524,288 bits/Step:4
524,288 to 1,048,576 bits/Step:8
1,048,576 to 2,097,152 bits/Step:16
2,097,152 to 4,194,304 bits/Step:32
4,194,304 to 8,388,608 bits/Step:64

Function  Sets the pattern length when the transmission pattern is PRGM.

:SOURce:PATTern:PROGram:LENGth?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the pattern length when the transmission pattern is PRGM.
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:SOURce:PATTern:PROGram:LOGic <logic>

Parameter <logic>=<CHARACTER PROGRAM DATA>
POSitive NEGative

Function  Sets the pattern logic when the transmission pattern is PRGM.

:SOURce:PATTern:PROGram:LOGic?

Response <logic>=<CHARACTER RESPONSE DATA>
POS.NEG

Function  Queries the pattern logic when the transmission pattern is PRGM.

:SOURce:PATTern:BURSt:MODE <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
INTernal, EXTernal
Function  Sets the Burst signal source.

:SOURce:PATTern:BURSt:MODE?

Response <mode>=<CHARACTER RESPONSE DATA>
INT, EXT
Function  Queries the Burst signal source.

:SOURce:PATTern:BURSt:CYCLe <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
2 to 50000 2 to 500000 us/Step:]1
Function  Sets Burst Cycle of the Burst signal.

:SOURce:PATTern:BURSt:CYCLe?

Response <numeric>=<NR1 NUMERIC PROGRAM DATA>
Function  Queries Burst Cycle of the Burst signal.

:SOURce:PATTern:BURSt:ELENgth <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
1 to 49999 1 0 49999 us/Step:1
Function Sets Enable Length of the Burst signal.

:SOURce:PATTern:BURSt:ELENgth?

Response <numeric>=<NR1 NUMERIC PROGRAM DATA>
Function  Queries Enable Length of the Burst signal.
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:SOURce:PATTern:DATA:WHOLe <start>,<end>,<data>
Parameter <start>=<NON-DECIMAL PROGRAM DATA>

Function

#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimall)
<end> = <NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimall)
<data> = <STRING PROGRAM DATA>
THEEE Specifies the pattern data in hexadecimal.
*** .1 1o 400 characters (400 x 4 bits of data pattern)
Specifies the string composed of 0 fo 9 and A to F.
B Specifies the pattern data in binary.
*** ... 1 1o 400 characters (400 bits of pattern data)
Specifies the string composed of 0 and 1.
Sets the program data from <start> to <end> when the transmission pattern is
PRGM. Overwrites the data to the specified range.

When the bits of data Sets <data> repeatedly within the specified range.

specified in <data> is <Example>

smaller than the range -- <start>=#HO, <end>=#H1F, <data>="HABC"
specified by <start> and Setting data: ABCABCAB

<end> -- <start>=#HO, <end>=#H7, <data>="B011"

Setting data: 01101101

When the bits of data Truncates <data> which exceeds from the specified
specified in <data> is range.

larger than the range <Example>

specified by <start> and |-- <start>=#HO0, <end>=#HF, <data>="HABCDEF"
<end> Setting data: ABCD

-- <start>=#HO0, <end>=#H3, <data>="B01100110""
Setting data: 0110

Application example

When setting 1F program pattern to 0 starting from Address (Hex)0

> :SOURce3:PATTern:DATA:WHOLe A#HO, #H1F, "HO"

:SOURce:PATTern:DATA:WHOLe? <start>
Parameter <start>=<NON-DECIMAL PROGRAM DATA>

Response

Function
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#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimall)
<data> = <STRING RESPONSE DATA>
HERE Returns the pattern data in hexadecimal.

*** .. 400 characters max. (400 x 4 bits of pattern dataq)
Queries the program data from <start> address when the transmission pattern
1s PRGM. 400 X 4 bits of data is returned from <start> address. If 400 X 4
bits of data is not available from <start> address, the data from <start> address
to the end of address is returned.



:SOURce:PATTern:BDATa:WHOLe <start>,<end>,<bdata>

Parameter <start>=<NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<end> = <NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<bdata>=<ARBITRARY BLOCK PROGRAM DATA>
#XYYY<binary> X : Digits of YYY
YYY : Bytes of <binary>, 1 to 16,000 (bytes)
<binary> : Binary data up to 16,000 bytes
Function  Sets the program data from <start> to <end> addresses when the transmission
pattern is PRGM. Overwrites the data to the specified range.
Application example
When setting 1F program pattern to 41 from Address (Hex) O
>:SOURce3:PATTern:BDATa:WHOLe A#HO, #H1F, #11A

:SOURce:PATTern:BDATa:WHOLe? <start>

Parameter <start>=<NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
Response <bdata>=<DEFINITE LENGTH ARBITARY BLOCK RESPONSE DATA>
#XYYY<binary> X : Digits of YYY
YYY : Bytes of <binary>, 1 to 16,000 (bytes)
<binary> : Binary data up to 16,000 bytes
Function  Queries the program data from <start> address when the transmission pattern
is PRGM. 16,000 bytes of data from <start> address is returned. If 16,000 bytes
of data is not available from <start> address, the data from <start> address to
the end of address is returned.

:SOURce:PATTern:DREVerse:ADDRess <start>,<end>

Parameter <start>=<NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<end> = <NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
Function  Reverses the program data of the transmission pattern. Specifies the range to
be reversed using start/end addresses.

:SOURce:PATTern:DREVerse:DELTa <start>,<delta>

Parameter <start>=<NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF O to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<delta> = <DECIMAL NUMERIC PROGRAM DATA>
1 to 8388608 1 to 8388608 bit/Step: 1

Function  Reverses the program data of the transmission pattern. Specifies the range to
be reversed using the relative bits from the start address.
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:SOURce:PATTern:EADDition:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFFor0,ONor 1
Function Sets ON/OFF of error addition.

:SOURce:PATTern:EADDition:SET?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0  Error addition OFF
1 Error addition ON

Function  Queries ON/OFF of error addition.

:SOURce:PATTern:EADDition:SINGle

Function Adds a single error.

:SOURce:PATTern:EADDition:RATE <rate>
Parameter <rate>=<CHARACTER PROGRAM DATA>

E_3 1E-3
E_4 1E-4
E_S5 1E-5
E_6 1E-6

E 7 1E-7
E_8 1E-8
E_9 1E-9
SINGle Single
EXT External

Function Selects the error insertion method.

:SOURce:PATTern:EADDition:RATE?

Response <rate>=<CHARACTER RESPONSE DATA>
E 3, E 4 ED5 E_6,E 7,E_8 E_9 SING, EXT
Function  Queries the error insertion method.

:SOURce:PATTern:EADDition:ROUTe <route>

Parameter <route>=<DECIMAL NUMERIC PROGRAM DATA>
1t0 8 route 1 to route 8/Step:1
Function Sets the route in which an error is inserted.

:SOURce:PATTern:EADDition:ROUTe? <route>

Parameter <route>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the route in which an error is inserted.
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:SOURce:PATTern:LOGic:PRBS <mark>

Parameter <mark>=<CHARACTER PROGRAM DATA>
MHIGh Sets the PRBS High level to 1.
MLOW Sefs the PRBS Low level to 1.
Function  Sets whether the PRBS logical value 1 is High level or Low level.

:SOURce:PATTern:LOGic:PRBS?

Response <mark>=<CHARACTER RESPONSE DATA>
MHIG, MLOW
Function  Queries whether the PRBS logical value 1 is High level or Low level.

:SOURce:PATTern:LOGic:PRGM <mark>

Parameter <mark>=<CHARACTER PROGRAM DATA>
MHIGh Sets the PRGM High level to 1.
MLOW Sefs the PRGM Low level fo 1.
Function  Sets whether the PRBS logical value 1 is High level or Low level.

:SOURce:PATTern:LOGic:PRGM?

Response <mark>=<CHARACTER RESPONSE DATA>
MHIG, MLOW
Function  Queries whether the PRGM logical value 1 is High level or Low level.
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6.3.2.0UTPut Subsystem

The OUTPut subsystem performs setting/query of the following functions:
® Setting of the Clock output interface
® Setting of the Data output interface
® Setting of SYNC Output

Notes:

When 3.2G PPG is in Slot3, send a command in the form of :0UTPut3:...
Example: OUTPut3:CLOCk:0UTPut CLOCk,0ON

:OUTPut:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or 0,ON or 1
Function  Sets ON/OFTF of the clock output and data output.

:OUTPut:SET?

Response <boolean>=<NR1 NUMERIC RESPONSE DATA>
0 Output OFF
1 Output ON

Function  Queries ON/OFF of the clock output and data output.

:OUTPut:CLOCk:OUTPut <port>,<boolean>

Parameter <port>=<CHARACTER PROGRAM DATA>
CLOCKk,XCLock
<boolean> = <BOOLEAN PROGRAM DATA>
OFF or0,ONor 1

Function  Sets ON/OFTF of the clock output at the specified port.

:OUTPut:CLOCk:OUTPut? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <boolean>=<NR1 NUMERIC RESPONSE DATA>
0 Output OFF
1 Output ON
Function  Queries ON/OFF of the clock output at the specified port.

:OUTPut:CLOCk:DELay <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
-1000 to 1000 1000 ps from -1000/Step:2ps
Function  Sets the clock output delay.

:OUTPut:CLOCKk:DELay?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the clock output delay.
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:OUTPut:CLOCk:LEVel <port>,<level>

Parameter <port>=<CHARACTER PROGRAM DATA>
CLOCKk,XCLock
<level> = <CHARACTER PROGRAM DATA>
VAR,ECL

Function  Sets the clock output level at the specified port.

:OUTPut:CLOCk:LEVel? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
VAR,ECL

Response <level> =<CHARACTER RESPONSE DATA>

Function  Queries the clock output level at the specified port.

:OUTPut:CLOCk:AMPLitude <port>,<numeric>

Parameter <port>=<CHARACTER PROGRAM DATA>
CLOCk,XCLock
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
0.50 to 2.00 0.50 to 2.00 Vpp/Step:0.01

Function  Sets the clock output amplitude at the specified port.

:OUTPut:CLOCk:AMPLitude? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <numeric>=<NR2 NUMERIC RESPONSE DATA>
Function  Queries the clock output amplitude at the specified port.

:OUTPut:CLOCk:OFFSet <port>,<numeric>

Parameter <port>=<CHARACTER PROGRAM DATA>
CLOCk,XCLock
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
-4.000 to 2.000 -4.000 to 2.000 V/Step:0.005

Function  Sets the clock output offset value at the specified port.

:OUTPut:CLOCk:OFFSet? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <numeric>=<NR2 NUMERIC RESPONSE DATA>
Function  Queries the clock output offset value at the specified port.
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:OUTPut:CLOCk:OREFerence <port>,<offset>
Parameter <port>=<CHARACTER PROGRAM DATA>

CLOCk,XCLock

<offset> = <CHARACTER PROGRAM DATA>

VOH High level

VTH Center value between High level and Low level
VOL Low level

Function  Sets the clock output offset reference value at the specified port.

:OUTPut:CLOCk:OREFerence? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <offset>=<CHARACTER RESPONSE DATA>
VOH,VTH,VOL
Function  Queries the clock output offset reference value at the specified port.

:OUTPut:CLOCk:DUTY <port>,<numeric>
Parameter <port>=<CHARACTER PROGRAM DATA>

CLOCk, XCLock
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
-2510 25 251025 -2510 25/Step:]

Function  Sets Duty of the clock output.

:OUTPut:CLOCk:DUTY? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries Duty of the clock output.

:OUTPut:CLOCk:IMPedance <impedance>

Parameter <impedance>=<CHARACTER PROGRAM DATA>
OHMO 0Q
OHMS5 50Q

Function  Sets DC impedance of the clock output.

:OUTPut:CLOCk:IMPedance?

Response <impedance>=<CHARACTER RESPONSE DATA>
OHMO, OHMS5
Function  Queries DC impedance of the clock output.
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:OUTPut:DATA:OUTPut <port>,<boolean>

Parameter <port>=<CHARACTER PROGRAM DATA>
DATA XDATa
<boolean> = <BOOLEAN PROGRAM DATA>
OFF or 0,ON or 1
Function  Sets ON/OFF of the data output at the specified port.

:OUTPut:DATA:OUTPut? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <boolean>=<BOOLEAN RESPONSE DATA>
0 Output OFF
1 Output ON
Function  Queries ON/OFF of the data output at the specified port.

:OUTPut:DATA:IMPedance <impedance>

Parameter <impedance>=<CHARACTER PROGRAM DATA>
OHMO 0Q
OHMS 50Q

Function  Sets DC impedance of the data output.

:OUTPut:DATA:IMPedance?

Response <impedance>=<CHARACTER RESPONCE DATA>
OHMO, OHMS5
Function  Queries DC impedance of the data output.

:OUTPut:DATA:CPOint <port>,<numeric>
Parameter <port>=<CHARACTER PROGRAM DATA>

DATA XDATa
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
25to 75 25 to 75%/Step:1

Function  Sets cross point of the clock output.

:OUTPut:DATA:CPOQOint? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
Function  Queries cross point of the clock output.
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:OUTPut:DATA:LEVel <port>,<level>

Parameter <port>=<CHARACTER PROGRAM DATA>
DATA.XDATa
<level> = <CHARACTER PROGRAM DATA>
VARECL

Function  Sets the data output level at the specified port.

:OUTPut:DATA:LEVel? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>

Response <level> =<CHARACTER RESPONSE DATA>
VAR,ECL

Function  Queries the data output level at the specified port.

:OUTPut:DATA:AMPLitude <port>,<numeric>

Parameter <port>=<CHARACTER PROGRAM DATA>
DATA XDATa
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
0.50 to 2.00 0.50 to 2.00 Vpp/Step:0.01

Function  Sets the data output amplitude at the specified port.

:OUTPut:DATA:AMPLitude? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <numeric>=<NR2 NUMERIC RESPONSE DATA>
Function  Queries the data output amplitude at the specified port.

:OUTPut:DATA:OFFSet <port>,<numeric>

Parameter <port>=<CHARACTER PROGRAM DATA>
DATA XDATa
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
-4,000 fo 2.000 -4.000 to 2.000 V/Step:0.005

Function  Sets the data output offset value at the specified port.

:OUTPut:DATA:OFFSet? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
Response <numeric>=<NR2 NUMERIC RESPONSE DATA>
Function  Queries the data output offset value at the specified port.
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:OUTPut:DATA:OREFerence <port>,<offset>
Parameter <port>=<CHARACTER PROGRAM DATA>

DATA XDATa

<offset> = <CHARACTER PROGRAM DATA>

VOH High level

VTH Center value between High level and Low level
VOL Low level

Function  Sets the data output offset reference value at the specified port.

:OUTPut:DATA:OREFerence? <port>

Parameter <port>=<CHARACTER PROGRAM DATA>
DATA XDATa
Response <offset> = <CHARACTER RESPONSE DATA>
VOH, VTH, VOL
Function  Queries the data output offset reference value at the specified port.

:OUTPut:SYNC:SOURCce <source>

Parameter <source>=<CHARACTER PROGRAM DATA>
CLOCKk8 1/8 Clock Sync
PATTern Pattern Sync

Function  Selects the output signal of Trigger Output.

:OUTPut:SYNC:SOURce?

Response <source>=<CHARACTER RESPONSE DATA>
CLOCKS, PATTern
Function  Queries the output signal of Trigger Output.
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:OUTPut:SYNC:POSition <address>
Parameter <address>=<DECIMAL PROGRAM DATA>

1to 121 1 to 121/Step:8 (Zero-Subst 2A7)
1 to 505 1 to 505/Step:8 (Zero-Subst 2A9)
1 to 2041 1 to 2041/Step:8 (Zero-Subst 2A11)
1 1o 32761 1 to 32761/Step:8 (Zero-Subst 2A15)
1 to Pattern Length 1 to Pattern Length/Step:8 (PRGM)

The maximum setting data at Pattern = PRGM becomes the maximum value
below

the Pattern Length value calculated as below:

Pattern Length * The maximum setting data value =1 + 8 x n (n: integer)

Example: At Pattern Length = 127, the maximum value becomes 121.

1to 511 1 to 511/Step:] (PRBS9)

1 to 2047 1 to 2047/Step:] (PRBST11)
1 to 32767 1 to 32767 /Step:1 (PRBS15)
1 to 1048575 1 to 1048575/Step:1 (PRBS20)
1 to 8388607 1 to 8388607 /Step:1 (PRBS23)
1 to 2147483647 1 t0 2147483647 /Step:1 (PRBS31)

Function  Sets the synchronous output position when outputting Pattern Sync.

:OUTPut:SYNC:POSition?
Response <address>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the synchronous position of Pattern Sync output.
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6.3.3. CALCulate Subsystem
The CALCulate subsystem queries the alarm occurrence condition (such as PPG Clock Loss)

Notes

When 3.2G PPG is in Slot3, send a command in the form of :CALCulate3:...
Example: :CALCulate3:DATA:MONitor?

:CALCulate:DATA:MONitor? <item>
Parameter <item>=<STRING PROGRAM DATA>

"PCL" PPG Clock Loss
"DTR3" Delay Trouble(Slot3)
Response <string>=<STRING RESPONSE DATA>
Type Format Description
Form1 "Occur" When an alarm occurs
(NLAEND) When no alarm occurs
HECEEE When there is no data corresponding to
query

Function  Queries the occurrence condition of the monitoring item corresponding to the
parameter.
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6.3.4.INSTrument Subsystem

The INSTrument subsystem performs setting/query of tracking.

Notes

When 3.2G PPG is in Slot3, send a command in the form of "INSTrument3:...
Example: :INSTrument3:COUPle:CLOCk:TRACking ON

:INSTrument:COUPIle:CLOCk:TRACking <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or 0,ON or 1
Function  Selects ON/OFF of clock interface tracking.

:INSTrument:COUPle:CLOCk:TRACking?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Tracking OFF
1 Tracking ON

Function  Queries ON/OFF of clock interface tracking.

:INSTrument:COUPIle:DATA:TRACKking <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or O,ON or 1
Function  Selects ON/OFF of data interface tracking.

!INSTrument:COUPIle:DATA:TRACKking?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Tracking OFF
1 Tracking ON

Function  Queries ON/OFF of data interafce tracking.

:INSTrument:COUPIle:PATTern:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or 0,ON or 1
Function  Sets ON/OFF to common settings of Slot3 and Slot4.

:INSTrument:COUPIle:PATTern:SET?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Common setting OFF
1 Common setting ON
Function  Queries ON/OFF of common settings of Slot3 and Slot4.
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6.4. Setting 3.2G ED (MU163240C)

6.4.1. SENSe Subsystem

The SENSe subsystem performs setting/query of the following functions:
® Setting of reception pattern
® Setting of Error/Alarm measurement
Notes

When 3.2G ED is in Slot4, send a command in the form of :SENSe4....
Example: :SENSe4:PATTern:TYPE PRBS7

:SENSe:PATTern:IMODe <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
REPeat BURSt
Function  Sets the pattern input mode.

:SENSe:PATTern:IMODe?

Response <mode>=<CHARACTER RESPONSE DATA>
REP, BURS
Function  Queries the pattern input mode.

:SENSe:PATTern:TYPE <type>
Parameter <type>=<CHARACTER PROGRAM DATA>
PRBS7, PRBS?, PRBS11, PRBS15, PRBS20, PRBS23, PRBS31

PROGram, ZSUBstitute
Function  Sets the reception pattern type.

:SENSe:PATTern:TYPE?
Response <type>=<CHARACTER RESPONSE DATA>
PRBS7, PRBS9, PRBS11, PRBS15, PRBS20, PRBS23, PRBS31
PROG, ZSUB
Function  Queries the reception pattern type.
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:SENSe:PATTern:PRBS:MRATio <mratio>
Parameter <mratio>=<CHARACTER PROGRAM DATA>

MI1_2 1/2
M1_4 1/4
M1_8 1/8
MO_8 0/8
1m_2 1/2 INVT
M3_4 3/4
M7_8 7/8
M8_8 8/8

Function  Sets the mark rate when the reception pattern is PRBS.

:SENSe:PATTern:PRBS:MRATio?

Response <mratio>=<CHARACTER RESPONSE DATA>
M1_2, M1_4, M1_8, M0O_8, 11_2, M3_4, M7_8, M8_8
Function  Queries the mark rate when the reception pattern is PRBS.

:SENSe:PATTern:PRBS:BSHift <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
1 1bit Shift
3 3bit Shift

Function  Sets the bit shift when the reception pattern is PRBS.

:SENSe:PATTern:PRBS:BSHift?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the bit shift when the reception pattern is PRBS.

:SENSe:PATTern:ZSUBstitute:LENGth <numeric>
Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

7 2N7
9 219
11 2711
15 2A15

Function  Sets the pattern length when the reception pattern is Zero-Subst.

:SENSe:PATTern:ZSUBstitute:LENGth?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the pattern length when the reception pattern is Zero-Subst.
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:SENSe:PATTern:ZSUBstitute:ZLENgth <numeric>
Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

Function

710 127 7 to 127 bits/Step:1 (Pattern Length: 2A9)
9 to 511 9 to 511 bits/Step:1 (Pattern Length: 2A7)
11 to 2047 11 to 2047 bits/Step:1 (Pattern Length: 2A11)
15 to 32767 15 to 32767 bits/Step:1 (Pattern Length: 2A15)

Sets the zero bit insertion length when the reception pattern is Zero-Subst.

:SENSe:PATTern:ZSUBstitute:ZLENgth?

Response

Function

<numeric> = <NR1 NUMERIC RESONSE DATA>
Queries the zero bit insertion length when the reception pattern is Zero-Subst.

:SENSe:PATTern:ZSUBstitute:LOGic <logic>
Parameter <logic>=<CHARACTER PROGRAM DATA>

Function

PQOSitive, NEGative
Sets the pattern logic when the reception pattern is Zero-Subst.

:SENSe:PATTern:ZSUBstitute:LOGic?

Response

Function

<logic> = <CHARACTER RESPONSE DATA>
POS. NEG
Queries the pattern logic when the reception pattern is Zero-Subst.

:SENSe:PATTern:PROGram:LENGth <numeric>
Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

Function

2 to 8388608 2 to 131072 bits/Step:]
131072 to 262144 bits/Step:2
262144 to 524288 bits/Step:4
524288 to 1048576 bits/Step:8
1048576 to 2097153 bits/Step:16
2097152 to 4194304 bits/Step:32
4194304 to 8388608 bits/Step:64
Sets the pattern length when the reception pattern is PRGM.

:SENSe:PATTern:PROGram:LENGth?

Response

Function

<numeric>=<NR1 NUMERIC RESPONSE DATA>
Queries the pattern length when the reception pattern is PRGM.
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:SENSe:PATTern:PROGram:LOGic <logic>

Parameter <logic>=<CHARACTER PROGRAM DATA>
POSitive, NEGative
Function  Sets the pattern logic when the reception pattern is PRGM.

:SENSe:PATTern:PROGram:LOGic?

Response <logic>=<CHARACTER RESPONSE DATA>
POS, NEG
Function  Queries the pattern logic when the reception pattern is PRGM.

:SENSe:PATTern:SYNC:ASYNc <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0,ONor 1
Function  Sets ON/OFF of Auto Sync.

:SENSe:PATTern:SYNC:ASYNc?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Auto Sync OFF
1 Auto Sync ON

Function  Queries ON/OFF of Auto Sync.

:SENSe:PATTern:SYNC:THReshold:LOSS <thre>
Parameter <thre>=<CHARACTER PROGRAM DATA>

E 2 1E-2
E 3 1E-3
E 4 1E-4
E S 1E-5
E 6 1E-6
E 7 1E-7

Function  Sets the detection threshold of Pattern Sync Loss.

:SENSe:PATTern:SYNC:THReshold:LOSS?

Response <thre>=<CHARACTER RESPONSE DATA>
E2E3EA4ES5EGSET7
Function  Queries the detection threshold of Pattern Sync Loss.
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:SENSe:PATTern:SYNC:THReshold:GAIN <thre>
Parameter <thre>=<CHARACTER PROGRAM DATA>

E 3 1E-3
E 4 1E-4
ES 1E-5
E 6 1E-6
E7/ 1E-7
E 8 1E-8

Function  Sets the detection threshold of Pattern Sync Gain.

:SENSe:PATTern:SYNC:THReshold:GAIN?

Parameter <thre>=<CHARACTER RESPONSE DATA>
E 3.E4ES5ESETZES

Function  Queries the detection threshold of Pattern Sync Gain.

:SENSe:PATTern:SYNC:THReshold:INTernal <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
0 or OFF,1 or ON
Function  Sets the Sync threshold to the device value.

:SENSe:PATTern:SYNC:THReshold:INTernal?

Parameter <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Device value
1 Loss/Gain detection threshold

Function  Queries whether the Sync threshold is set to device value.
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:SENSe:PATTern:SYNC:PSMode <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
NORMal,FRAMe
Function  Sets the pattern Sync method of PRGM.

:SENSe:PATTern:SYNC:PSMode?

Response <mode>=<CHARACTER RESPONSE DATA>
NORM, FRAM
Function  Queries the pattern Sync method of PRGM.

:SENSe:PATTern:SYNC:FLENgth <numeric>
Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

8 8 bits

16 16 bits
24 24 bits
32 32 bits

Function  Sets the frame length when Frame is selected for the pattern Sync method.

:SENSe:PATTern:SYNC:FLENgth?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the frame length when Frame is selected for the pattern Sync method.
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:SENSe:PATTern:DATA:WHOLe <start>,<end>,<data>
Parameter <start>=<NON-DECIMAL PROGRAM DATA>

Function

#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<end> = <NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<data> = <STRING PROGRAM DATA>
o Specifies the pattern data in hexadecimal.
*** ... 1 10 400 characters (400 x 4 bits of pattern data)
Specifies the string composed of 0 to 9 and A to F.
B Specifies the pattern data in binary.
*** ... 1 1o 400 characters (400 bits of pattern dataq)
Specifies the string composed of 0 and 1.
Sets the program data from <start> to <end> addresses when the reception
pattern is PRGM. Overwrites the data to the specified range.

When the bits of data Sets <data> repeatedly within the specified range.
specified in <data> is <Example>
smaller than the range -- <start>=#HO0, <end>=#H1F, <data>="HABC"
specified by <start>and | Setting data: ABCABCAB
<end> -- <start>=#HO0, <end>=#H7, <data>="B011"
Setting data: 01101101
When the bits of data Truncates <data> which exceeds from the specified
specified in <data> is range.
larger than the range <Example>
specified by <start> and |-- <start>=#HO0, <end> - #HF, <data> = "HABCDEF"
<end> Setting data: ABCD
-- <start>=#HO0, <end> =#H3, <data>="B01100110""
Setting data: 0110

Application example
When setting the program pattern from address (hex) 0 to 1F to 0

>SENSe3:PATTern:DATA: CHANnel A#HO, #H1F, "HO"

:SENSe:PATTern:DATA:WHOLe? <start>
Parameter <start>=<NON-DECIMAL PROGRAM DATA>

Response

Function

#HO to #H7FFFFF 0 to 7TFFFFF bits (in hexadecimal)

<data> = <STRING RESPONSE DATA>

5 Returns the pattern data in hexadecimal.

**% .. : 400 characters max. (400 x 4 bits of pattern data)

Queries the program data from <start> address when the reception pattern is
PRGM. 400 x 4 bits of data is returned from <start> address. If 400 x 4 bits of data
is not available from <start> address, the data from <start> address to the end of
address is returned.
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:SENSe:PATTern:BDATa:WHOLe <start>,<end>,<data>
Parameter <start>=<NON-DECIMAL PROGRAM DATA>

Function

#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimall)
<end>=<NON-DECIMAL PROGRAM DATA>
#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<bdata> = <ARBITRARY BLOCK PROGRAM DATA>
#XYYY<binary> X : Digits of YYY
YYY : Bytes of <binary>, 1 to 16,000 (bytes)
<binary> : Binary data up to 16,000 bytes
Sets the program data from <start> to <end> addresses when the reception
pattern is PRGM. Overwrites the data to the specified range.

Application example

When setting 1F program pattern to 41 from Address (Hex) 0
>SENSed : PATTern:BDATa : WHOLe A#HO, #H1F, #11A

:SENSe:PATTern:BDATa:WHOLe? <start>
Parameter <start>=<NON-DECIMAL PROGRAM DATA>

Response
Function

<bdata> = <DEFINITE LENGTH ARBITARY BLOCK RESPONSE DATA>
Queries the program data from <start> address when the reception pattern is
PRGM. 16,000 bytes of data from <start> address is returned. If 16,000 bytes of
data is not available from <start> address, the data from <start> address to the
end of address is returned.

:SENSe:PATTern:DREVerse:ADDRess <start>,<end>
Parameter <start>=<NON-DECIMAL PROGRAM DATA>

Function

#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
<end> = <NON-DECIMAL PROGRAM DATA>

#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimal)
Reverses the program data of the reception pattern. Specifies the range to be
reversed using start/end addresses.

:SENSe:PATTern:DREVerse:DELTa <start>,<delta>
Parameter <start>=<NON-DECIMAL NUMERIC PROGRAM DATA>

Function
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#HO to #H7FFFFF 0 to 7FFFFF bit/Step:1 (specifies in hexadecimall)
<delta> = <DECIMAL NUMERIC PROGRAM DATA>

1 to 8388608 0 to 8388608 bit/Step:1

Reverses the program data of the transmission pattern. Specifies the range to
be reversed using the relative bits from the start address.



:SENSe:PATTern:LOGic:PRBS <mark>

Parameter <mark>=<CHARACTER PROGRAM DATA>
MHIGh Sets the PRBS High level to 1.
MLOW Sefs the PRBS Low level to 1.
Function  Sets whether the PRBS logical value 1 is High level or Low level.

:SENSe:PATTern:LOGic:PRBS?

Response <mark>=<CHARACTER RESPONSE DATA>
MHIG, MLOW

Function  Queries whether the PRBS logical value 1 is High level or Low level.

:SENSe:PATTern:LOGic:PRGM <mark>

Parameter <mark>=<CHARACTER PROGRAM DATA>
MHIGh Sets the PRGM High level to 1.
MLOW Sefs the PRGM Low level fo 1.
Function  Sets whether the PRBS logical value 1 is High level or Low level.

:SENSe:PATTern:LOGic:PRGM?

Response <mark>=<CHARACTER RESPONSE DATA>
MHIG, MLOW

Function  Queries whether the PRBS logical value 1 is High level or Low level.

:SENSe:MEASure:TEST <item>

Parameter <item>=<CHARACTER PROGRAM DATA>
EALarm Error/Alarm
EMARgIn Eye Margin

Function  Sets the measurement parameter.

:SENSe:MEASure:TEST?

Response  <item>=<CHARACTER RESPONSE DATA>
EAL, EMAR
Function  Queries the measurement parameter.

:SENSe:MEASure:STARt

Function Starts measurement.

:SENSe:MEASure:STOP

Function  Stops measurement.
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:SENSe:MEASure:MREStart <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0 Measurement restart OFF
ONor Measurement restart ON
Function  Sets ON/OFF of measurement restart when changing threshold or delay.

:SENSe:MEASure:MREStart?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Measurement restart OFF
1 Measurement restart ON
Function  Queries ON/OFF of measurement restart when changing threshold or delay.

:SENSe:MEASure:EALarm:MODE <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
REPeat,SINGle,UNTimed
Function Sets the measurement mode for Error/Alarm measurement.

:SENSe:MEASure:EALarm:MODE?

Response <mode>=<CHARACTER RESPONSE DATA>
REP, SING, UNT
Function  Queries the measurement mode for Error/Alarm measurement.

:SENSe:MEASure:EALarm:PERiod <day>,<hour>,<min>,<sec>
Parameter <day>,<hour>,<min>,<sec>=<DECIMAL NUMERIC PROGRAM DATA>

<day> 0to 99 0 to 99 days/Step:1
<hour> 0to 23 0 to 23 hours/Step:1
<min> Oto 59 0 to 59 minutes/Step:1
<sec> 0to 59 0 to 59 seconds/Step:1

Function Sets the measurement time.

:SENSe:MEASure:EALarm:PERiod?
Response <day>,<hour><min><sec>=<NR1 NUMERIC RESPONSE DATA>

Function  Queries the measurement time.
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:SENSe:MEASure:EALarm:BTIMe:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0,ONor 1
Function Selects ON/OFF of the function to set the measurement start time.

:SENSe:MEASure:EALarm:BTIMe:SET?

Response  <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Measurement start time setting OFF
1 Measurement start time setting ON

Function  Queries ON/OFF of the function to set the measurement start time.

:SENSe:MEASure:EALarm:BTIMe:STARt <year>,<month>,<day>,<hour>,<min>,<sec>

Parameter <year><month>,<day>,<hour><min><sec>=
<DECIMAL NUMERIC PROGRAM DATA>
Function Sets the measurement start date and time .

:SENSe:MEASure:EALarm:BTIMe:STARt?

Response <year><month> <day><hour>,<min><sec> =
<NR1 NUMERIC RESPONSE DATA>
Function  Queries the measurement start date and time.

:SENSe:MEASure:EALarm:ERRor: TYPE <type>

Parameter <type>=<CHARACTER PROGRAM DATA>
TOTal Total
IOMission INS/OMI

Function  Sets the type of error to be measured.

:SENSe:MEASure:EALarm:ERRor:TYPE?

Response <type>=<CHARACTER RESPONSE DATA>
TOT, IOM

Function  Queries the type of error to be measured.
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:SENSe:MEASure:EALarm:MASK:ROUTe <route>,<boolean>
Parameter <route>=<CHARACTER PROGRAM DATA>

R1 routel

R2 route2

R3 route3d

R4 route4

RS routeb

Ré6 routeé

R7 route?7

R8 route8

ALL All routes

<boolean> = <BOOLEAN PROGRAM DATA>
OFFor0 Does not mask measurement.
ONor 1 Masks measurement.

Function Sets ON/OFF of 8 internal routes mask for measurement.

:SENSe:MEASure:EALarm:MASK:ROUTe?
Response <route>=<CHARACTER RESPONSE DATA>

R#,R#,.. Separates each R numbers to be error-masked with *," and
returns them.
#:1108

NONE When all routes are not masked

Function  Queries the route to be masked for measurement.

:SENSe:MEASure:EALarm:STARt?

Response <year><month>,<day>,<hour>,<min><sec> =
<NR1 NUMERIC RESPONSE DATA>
Function  Queries the measurement start time for Error/Alarm measurement. When no
measurement start time data is found, 0,0,0,0,0,0 is returned.

:SENSe:MEASure:EALarm:STOP?
Response <year><month>,<day>,<hour>,<min><sec> =
<NR1 NUMERIC RESPONSE DATA>
Function  Queries the measurement stop time for Error/Alarm measurement. When no
measurement end time is found, 0,0,0,0,0,0 is returned.

:SENSe:MEASure:EALarm:STATe?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Measurement stops.
1 Measurement goes on.

Function  Queries progress status of Error/Alarm measurement.
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:SENSe:MEASure:EALarm:ELAPsed?
Response <day>,<hour><min><sec>=<NR1 NUMERIC RESPONSE DATA>

Function  Queries the measurement passing time for Error/Alarm measurement.

:SENSe:MEASure:EALarm:TIMed?
Response <day>,<hour><min><sec>=<NR1 NUMERIC RESPONSE DATA>

Function  Queries the residual measurement time for Error/Alarm measurement.

:SENSe:MEASure:EALarm:ITIMe?

Response <year>,<month>,<day><hour>,<min><sec> =
<NR1 NUMERIC RESPONSE DATA>

Function Queries time when the intermediate data for Error/Alarm measurement was
created. If no intermediate data was found, 0,0,0,0,0,0 is returned.

:SENSe:MEASure:EALarm:AOCCur? <alarm>
Parameter <alarm>=<CHARACTER PROGRAM DATA>

PFA Power Fail
CLOS Clock Loss
PSL Pattern Sync Loss

Response <year>,<month>,<day><day><min><sec> =
<NR1 NUMERIC RESPONSE DATA>
0,0,0,0,0,0 When no alarm occurs
Function  Queries the time when the specified alarm occurred.

:SENSe:MEASure:EALarm:ARECover? <alarm>
Parameter <alarm>=<CHARACTER PROGRAM DATA>

PFA Power Fail
CLOS Clock Loss
PSL Pattern Sync Loss

Response <year>,<mon><day><day>,<min><sec> =
<NR1 NUMERIC RESPONSE DATA>
0,0,0,0,0,0 When Alarm was not recovered (generated).
Function  Queries the time when the specified alarm was recovered.
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:SENSe:MEASure:EMARgin:MODE <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
MARGINn Set measurement mode to Eye Margin.
DIAGram Set measurement mode to Eye Diagram.

Function  Sets the Eye Margin measurement mode.

:SENSe:MEASure:EMARgin:MODE?

Response <mode>=<CHARACTER RESPONSE DATA>
MARG, DIAG
Function  Queries the Eye Margin measurement mode.

:SENSe:MEASure:EMARgIin:TYPE <type>

Parameter <type>=<CHARACTER PROGRAM DATA>
PTHReshold Phase & Threshold

PHASe Phase
THReshold Threshold
POINt8 8points
POINt16 16points
POINt32 32points
POINt64 64points

Function  Sets the Eye Margin measurement parameter for Eye Margin measurement or
the measurement point at the same error rate for Eye Diagram measurement.

:SENSe:MEASure:EMARgin:TYPE?

Response <type>=<CHARACTER RESPONSE DATA>
PTHR, PHAS, THR, POINS8, POIN16, POIN32, POIN64

Function  Queries the Eye Margin measurement parameter or the measurement point at
the same error rate.
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:SENSe:MEASure:EMARgin:MARGin:THReshold <thre>
Parameter <thre>=<CHARACTER PROGRAM DATA>

E 3 1E-3
E 4 1E-4
ES 1E-5
E 6 1E-6
E7/ 1E-7
E 8 1E-8
E 9 1E-9
E_10 1E-10
E 11 T1E-11
E 12 1E-12

Function  Sets the threshold when the measurement mode is Margin.

:SENSe:MEASure:EMARgin:MARGin:THReshold?

Response <thre>=<CHARACTER REPONSE DATA>
E3E4ES5EGE7 ES8E9EIOETEN2
Function  Queries the threshold when the measurement mode is Margin.

:SENSe:MEASure:EMARgin:MARGiIn:RESolution <type>

Parameter <type>=<CHARACTER PROGRAM DATA>
COARse,FINE
Function  Sets the error rate resolution when the measurement mode is Margin.

:SENSe:MEASure:EMARgin:MARGiIn:RESolution?

Response <type>=<CHARACTER RESPONSE DATA>
COAR, FINE

Function  Queries the error rate resolution when the measurement mode is Margin.
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:SENSe:MEASure:EMARgin:DIAGram:THReshold <thre>,<boolean>
Parameter <thre>=<CHARACTER PROGRAM DATA>

E 3 1E-3
E 4 1E-4
E S 1E-5
E 6 1E-6
E 7 1E-7
E 8 1E-8
E 9 1E-9
E_10 1E-10
E 11 1E-11
E_12 1E-12

<boolean> = <BOOLEAN PROGRAM DATA>
OFF or 0,ON or 1

Function  Sets the threshold when the measurement mode is Diagram.

:SENSe:MEASure:EMARgin:DIAGram:THReshold?

Response <thre>=<CHARACTER RESPONSE DATA>
E #,E_#,. Separatesthe selected error rates with
#:310 12

Function Queries the threshold when the measurement mode is Diagram.

nn

;) and refurns them.

:SENSe:MEASure:EMARgin:DIAGram:POINt? <thre>
Parameter <thre>=<CHARACTER PROGRAM DATA>

E 3 1E-3
E 4 1E-4
E S 1E-5
E 6 1E-6
E7 1E-7
E 8 1E-8
E9 1E-9
E_10 1E-10
E_ 11 1E-11
E_12 1E-12
Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
XY.Z,.. Returns the valid point.
From X, Y, Z, ... 1 to 64
0 When <thre> is invalid or when no valid point is found

Function  Queries the measurement valid point at each threshold when the measurement
mode is Diagram.
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:SENSe:MEASure:EMARgin:STATe?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Measurement stops.
1 Measurement goes on.
-1 Measurement failed.
Function  Queries the progress status of Eye Margin measurement.

:SENSe:MEASure:EMARgin:STARt?

Response <year>,<month>,<day><hour>,<min><sec> =
<NR1 NUMERIC RESPONSE DATA>
Function  Queries the measurement start time for Eye Margin measurement. When no
measurement start time data 1s found, 0,0,0,0,0,0 is returned.

:SENSe:MEASure:EMARgin:STOP?

Response <year>,<month>,<day><hour>,<min><sec> =
<NR1 NUMERIC RESPONSE DATA>
Function  Queries the measurement stop time for Eye Margin. When no measurement
end time is found, 0,0,0,0,0,0 is returned.

:SENSe:MEASure:EMARgin:ELAPsed?

Response <day>,<hour><min><sec>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the measurement passing time for Eye Margin measurement.
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:SENSe:MEASure:ASEarch:MODE <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
PTHReshold Phase & Threshold

THReshold Threshold
PHASe Phase
OFF OFF

Function  Sets the operation mode of Auto Search.

:SENSe:MEASure:ASEarch:MODE?

Response <mode>=<CHARACTER RESPONSE DATA>
PTH, THR, PHAS, OFF
Function  Queries the operation mode of Auto Search.

:SENSe:MEASure:ASEarch:STARt

Function Starts Auto Search.

:SENSe:MEASure:ASEarch:STOP

Function  Force to stop Auto Search.

:SENSe:MEASure:ASEarch:PATTern <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or 0,ON or 1
Function Sets ON/OFF of PRBS Pattern Search.

:SENSe:MEASure:ASEarch:PATTern?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 PRBS Pattern Search OFF
1 PRBS Pattern Search ON

Function  Queries ON/OFF of PRBS Pattern Search.

:SENSe:MEASure:ASEarch:STATe?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Auto Search stops.
1 Auto Search goes on.
-1 Auto Search failed.

Function  Queries the progress status of Auto Search.
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6.4.2. INPut Subsystem

The INPut subsystem performs setting/query of the following functions:
® Setting of the Clock output interface
® Setting of the Data output interface
® Setting of the reference clock

Notes

When 3.2G ED is in Slot4, send a command in the form of :INPut4-:...
Example: INPut4:CLOCk:POLarity POSitive

:INPut:CLOCk:POLarity <pol>

Parameter <pol>=<CHARACTER PROGRAM DATA>
POSive NEGative
Function  Sets the clock input polarity.

:INPut:CLOCk:POLarity?

Response <pol>=<CHARACTER RESPONSE DATA>
POS. NEG
Function  Queries the clock input polarity.

:!INPut:CLOCk:DELay <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
-1000 to 1000  -1000 to 1000 ps/Step:2
Function  Sets the clock input delay.

:INPut:CLOCk:DELay?

Response <numeric>=<NR2 NUMERIC RESPONSE DATA>
Function  Queries the clock input delay.

:INPut:CLOCk:TERMination <term>
Parameter <term>=<CHARACTER PROGRAM DATA>

GND GND
V_2 -2V
V3 +3V

Function  Sets the clock input termination condition.

:INPut:CLOCk:TERMination?

Response <term>=<CHARACTER RESPONSE DATA>
GND, V_2, V3
Function  Queries the clock input termination condition.
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!INPut:DATA:LEVel <level>

Parameter <level>=<CHARACTER PROGRAM DATA>
VAR, ECL, PECL, TTL
Function  Sets the data input offset level.

:INPut:DATA:LEVel?

Response <level> =<CHARACTER RESPONSE DATA>
VAR, ECL, PECL, TTL
Function  Queries the data input offset level.

:INPut:DATA:THReshold <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
-4.000 fo 4.000 -4.000 to 4.000 V/Step:0.001
Function  Sets the data input threshold level.

!INPut:DATA:THReshold?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the data input threshold level.

:INPut:DATA:TERMination <term>
Parameter <term>=<CHARACTER PROGRAM DATA>

GND GND
V_2 -2V
V3 +3V

Function  Sets the data input termination condition.

:INPut:DATA:TERMination?

Response <term>=<CHARACTER RESPONSE DATA>
GND, V_2,V3
Function  Queries the data input termination condition.
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6.4.3. CALCulate Subsystem

The CALCulate subsystem performs setting/query of the following functions:
® Setting of Error/Alarm measurement condition
® Reading of measurement results

Notes

When 3.2G ED is in Slot3, send a command in the form of :CALCulate3:... When 3.2G ED is in
Slot4, send a command in the form of :CALCUlate4....
Example: :CALCulate3:EALaram:CLEValuation ON

:CALCulate:EALarm:CLEValuation <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFFor 0 Does not include in measurement to be evaluated.
ONorl Includes in measurement to be evaluated.

Function  Sets whether the Clock Loss time is included in measurement to be evaluated
(Performance, EI/%EFI, Threshold EI/%EFI).

:CALCulate:EALarm:CLEValuation?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Does not include in measurement to be evaluated.
1 Includes in measurement to be evaluated.

Function Queries whether the Clock Loss time is included in measurement to be
evaluated (Performance,EI/%EFI, Threshold EI/%EFI).

:CALCulate:EALarm:SLEValuation <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or 0O Does not include in measurement to be evaluated.
ONor 1 Includes in measurement to be evaluated.

Function  Sets whether the Sync Loss time is included in measurement to be evaluated
(Performance, EI/%EFI, Threshold EI/%EFI).

:CALCulate:EALarm:SLEValuation?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Does not include in measurement to be evaluated.
1 Includes in measurement to be evaluated.

Function  Queries whether the Sync Loss time is included in measurement to be
evaluated (Performance, EI/%EFI, Threshold EI/%EFI).
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:CALCulate:EALarm:ERRor:INTerval <numeric>,<suffix>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

1 o 100
<suffix> = <CHARACTER PROGRAM DATA>
ms,S
Function  Sets interval of EI and %EFI measurement. Interval can be set only using

<100,ms> and <1,s>.

:CALCulate:EALarm:ERRor:INTerval?
Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
<suffix> = <CHARACTER RESPONSE DATA>

1.,s or 100,ms
Function  Queries interval of EI and %EFI measurement.

:CALCulate:EALarm:PERFomance:MEASurement <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0, ON or 1
Function  Sets ON/OFTF of the error performance measurement.

:CALCulate:EALarm:PERFomance:MEASurement?

Parameter <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Error performance measurement OFF
1 Error performance measurement ON

Function  Queries ON/OFTF of the error performance measurement.

:CALCulate:EALarm:PERFomance:THReshold <thre>

Parameter <thre>=<STRING PROGRAM DATA>
"SES_3:DM_¢" SES:TE-3/DM:1E-6
"SES_4:DM_8" SES:1E-4/DM:1E-8
Function  Sets the performance measurement threshold for SES and DM calculation.

:CALCulate:EALarm:PERFomance:THReshold?

Response <thre>=<STRING RESPONSE DATA>
"SES_3:DM_6", "SES_4:DM_8"
Function  Queries the performance measurement threshold for SES and DM calculation.
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:CALCulate:EALarm:TEINterval:MEASurement <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0,ONor 1
Function Sets ON/OFF of the Threshold EI/%EFI measurement.

:CALCulate:EALarm:TEINterval:MEASurement?

Response <numeric>=<NR1 NUMERIC RESPNSE DATA>
0 Threshold El/%EFI measurement OFF
] Threshold El/%EFI measurement ON

Function  Queries ON/OFF of the Threshold EI/%EFI measurement.

:CALCulate:EALarm:PFAil <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0,ONor 1
Function Sets ON/OFF of the Power Fail measurement.

:CALCulate:EALarm:PFAil?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Power Fail measurement OFF
1 Power Fail measurement ON
Function  Queries ON/OFF of the Power Fail measurement.
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:CALCulate:DATA:EALarm? <string>
Parameter <string>=<STRING PROGRAM DATA>

"[CURRent:]<result>" Current data

"LAST:<result>" Measurement termination data of the previous
measurement

"INTermediate:<result>" Measurement intermediate data

For description of <result>, see Table 6-1.
Response <string>= <STRING RESPONSE DATA>

Type Format Description
Form1 "X XXXXXX" 0 to 9999999
Integer type |"X.XXXXEXX" 1.0000E07 to 9.9999E16
LTI " No data is found for query.
Form2 "X XXXXE-XX" 0.0000E-16 to 1.0000E00
decimal frac-|"---------- " No data is found for query.
tion type
Form3 % type |"XXX. XXXX" 0.0000 to 100.0000
Meeeeee " No data is found for query.
Form4 "XXXXXXXXXX" 10 to MAX (Hz)
Frequency Meeeeeees " No data is found for query.
type

Function Queries the measurement data corresponding to the parameter. The
measurement termination data and measurement intermediate data can be
stored in the buffer using the :CALCulate:DATA:STORe command. After the
data is stored in the buffer, the buffered data is used for response to query for
the measurement termination data and measurement intermediate data.

Application examples

1) When inquiring the current data of Error Rate (INS)
>:CALCulated4 :DATA:EALarm? A"CURRent :ER: INS"
or > :FALCulate4:DATA:EALarm?/A"ER:INSertion"
(CURRent: can be omitted.)
Response: "1.0000E-02"
2) When inquiring the measurement completion data of Clock Loss
> :CALCulated4:DATA:EALarm? A"LAST:AINTerval:CLOSs"
Response: " 123"
3) When inquiring the measurement intermediate data at power failure
>:CALCulate4 :DATA:EALaram? A"INTermediate:AINTerval : POWer"
Response: " 22"
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Table 6-2 Error/Alarm Measurement Parameters <result> (1/3)

Parameter <result> Response
format

Error Rate [INS "ER:INSertion" Form2

OMI "ER:OMISsion"

Total "ER:TOTal"
Error Count [INS "EC:INSertion" Form1

OMI "EC:OMISsion"

Total "EC:TOTal"
Clock Count |Total "CC:TOTal" Form1
El Total "ELI.TOTal" Form1l
%EFI Total "EFI:TOTal" Form3
Average INS "AVERage:ER:INSertion" Form2
Error Rate |OMI "AVERage:ER:OMISsion"
per second [Total "AVERage:ER:TOTal"
Error Count|INS "AVERage:EC:INSertion" Form1
per second |[OMI "AVERage:EC:OMISsion"

Total "AVERage:EC:TOTal"
Clock Count|Total "AVERage:CC:TOTal" Form1
per second
Frequency "FREQuency" Form4
Power Fail "AINTerval:POWer" Form1
Clock Loss "AINTerval:CLOSs"
Pattern Sync Loss "AINTerval:PSLoss"
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Table 6-2 Error/Alarm Measurement Parameters <result> (2/3)

Parameter <result> Response
format
G.821 %ES |INS "G821:ES:INSertion" Form3

OMI "G821:ES:OMISsion"
Total "G821:ES:TOTal"
%EFS |INS "G821:EFS:INSertion"
OMI "G821:EFS:OMISsion"
Total "G821:EFS:TOTal"
%SES |INS "G821:SES:INSertion"
OMI "G821:SES:OMISsion"
Total "G821:SES:TOTal"
%US INS "G821:US:INSertion"
OMI "G821:US:OMISsion"
Total "G821:US:TOTal"
%DM |INS "G821:DM:INSertion"
OMI "G821:DM:OMISsion"
Total "G821:DM:TOTal"

ES INS "G821:ES2:INSertion" Form1l
OMI "G821:ES2:0MISsion"
Total "G821:ES2:TOTal"

EFS INS "G821:EFS2:INSertion"
OMI "G821:EFS2:0MISsion"
Total "G821:EFS2:TOTal"
SES INS "G821:SES2:INSertion"
OMI "G821:SES2:0MISsion"
Total "G821:SES2:TOTal"

USs INS "G821:US2:INSertion"
OMI "G821:US2:0MISsion"
Total "G821:US2:TOTal"

DM INS "G821:DM2:INSertion"
OMI "G821:DM2:0MISsion"
Total "G821:DM2:TOTal"

EC INS "G821:EC2:INSertion"
OMI "G821:EC2:0MISsion"
Total "G821:EC2:TOTal"
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Table 6-2 Error/Alarm Measurement Parameters <result> (3/3)

Parameter <result> Response
format
Threshold (INS [>1E-3,.., "THReshold:EI:INSertion:E_3",.., Form1
EI =<1E-8 "THReshold:EI:INSertion:UE_8"
OMI ([>1E-3,.., "THReshold:EI:OMISsion:E_3",..,
=<1E-8 "THReshold: EI:OMISsion:UE_8"
Total [>1E-3,.., "THReshold:EI.TOTal:E_3",..,
=<1E-8 "THReshold:EI:TOTal:UE_8"
Threshold (INS [>1E-3,.., "THReshold:EFI:INSertion:E_3",.., Form3
%EFI =<1E-8 "THReshold:EFI:INSertion:UE_8"
OMI (>1E-3,.., "THReshold:EFI:OMISsion:E_3",..,
=<1E-8 "THReshold:EFI:OMISsion:UE_8"
Total [>1E-3,.., "THReshold:EFI.TOTal:E_3",..,
=<1E-8 "THReshold:EFI:TOTal:UE_8"
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:CALCulate:DATA:EMARgin? <string>

Parameter <string>=<STRING PROGRAM DATA>
Measurement data
For description of <result>, see Table 6-2.

"<result>"

Response <string>=<STRING RESPONSE DATA>
Type Format Description

Form1 " XXXX" 0 to MAX (ps)

Phase type "Failed" Measurement is failed.
Mo " No data is found for query.

Form2 " XXXX" 0 to MAX (mVpp)

Threshold type |'Failed" Measurement is failed.
Moo " No data is found for query.

Form3 "EXXXX:$Y.YYY" |[$ : Sign

Eye Map type XXXX  :Phase(ps)

Y.YYY : Threshold Voltage(V)

Function

Queries the Eye Margin measurement data corresponding to the parameter.

Application examples

1) When inquiring the phase margin measurement data
> :CALCulated: DATA:EMARgin?A"PHASe"

452”7

2) When inquiring 1E-4 Eye Map value at point 1
> :CALCulate4:DATA:EMARgin? A"MAP:E 4:POINt1l"
Response:” -323:-0.200”

Response:”

Table 6-3 Eye Margin Measurement Parameters <result>

Parameter <result> Response

format

Phase margin |"PHASe" Form1

Threshold "THReshold" Form?2

Margin

Eye Map |1E-3 ["MAP:E_3:POINt1",..,"MAP:E_3:POINt64" Form3

1E-4 |"MAP:E_4:POINt1",..,"MAP:E_4:POINt64"

Current : :

meas- 1E-11 |"MAP:E_11:POINt1",..,"MAP:E_11:POINt64"

urement [1E-12 |"MAP:E_12:POINt1",..,"MAP:E_12:POINt64"

result Returns the value at each point at each error rate.
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:CALCulate:DATA:STORe <string>

Parameter

Function

<string> = <STRING PROGRAM DATA>

"EALarm:LAST" Measurement termination data
"EALarm:INTermediate" Measurement intermediate data

Stores the specified measurement data in the buffer for measurement result.
When inquiring the above measurement result during execution of repeat
measurement, the data may change halfway because the next measurement
starts before the Instrument finishes reading all the data. This command can be
used to store the data to be read in the buffer and read the measurement result
from the buffered data. The data to be buffered is listed below:

Parameter Data to be buffered

“EALarm:LAST” Measurement termination data displayed on the screen

when the command is received

“EALarm:INTermediate”’|Measurement intermediate data created before the com-

mand is received

Application example

When storing the Error/Alarm measurement termination data in the buffer and
then inquiring the termination data of ER(INS)
>:CALCulated4 :DATA:STORe “EALarm:LAST”
>:CALCulated4:DATA:EALarm? ”“LAST:ER:INS”

Notes

1. The buffered data is retained until it is cleared or the power switch is turned
OFF.

2. Once the data is buffered, the buffered data is used for the response to query. If
the data is not buffered, the data displayed on the screen is returned. To clear
the buffer, use the :CALCulate:DATA:CLEar command.

3. You cannot buffer the Error/Alarm current data. For query for the current data,

the current data being displayed on the screen is returned.

:CALCulate:DATA:CLEar <string>

Parameter

Function

<string> = <STRING PROGRAM DATA>

"EALarm:LAST" Error/AlarmError/Alarm measurement
termination data
"EALarm:INTermediate" Error/AlarmError/Alarm measurement

intermediate data
Clears the specified measurement data stored in the buffer for measurement
result.
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:CALCulate:DATA:MONitor? <item>
Parameter <item>=<STRING PROGRAM DATA>

"BIT:-TOTal" Bit Error(Total Error)
"BIT:IOMission:INSertion" Bit Error(INS/OMI Error(INS))
"BIT:IOMission:OMiISsion" Bit Error(INS/OMI Error(OMI))
"CLOSs " Clock Loss
"PSLoss" Pattern Sync Loss
"POWer" Power Fail
"DTR4" Delay Trouble(Slot4)
Response <string>=<STRING RESPONSE DATA>
Type Format Description
Form1 "Occur" Alarm occurs.
(NLAEND) Alarm does not occur.
"o No data is found for query.

Function  Queries the occurrence condition of the monitor item corresponding to the
parameter.
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6.4.4. OUTPut Subsystem
The OUTPut subsystem performs setting/query of SYNC Output.

Notes:

When 3.2G ED is in Slot4, send a command in the form of :OUTPut4....
Example: :OUTPut4:SYNC:SOURce CLOCKkS8

:OUTPut:SYNC:SOURCce <source>
Parameter <source>=<CHARACTER PROGRAM DATA>

CLOCKk8 1/8 Clock Sync
PATTern Pattern Sync
SGLoss SYNC Gain/Loss

Function  Sets the output signal of Trigger Output.

:OUTPut:SYNC:SOURce?

Response  <source>=<CHARACTER RESPONSE DATA>
CLOCS, PATT, SGL

Function  Queries the output signal of Trigger Output.
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6.4.5. INSTrument Subsystem

The INSTrument subsystem performs common setting/query.

Notes:

When 3.2G ED is in Slot4, send a command in the form of :INSTrument4-:...
Example: :INSTrument4:COUPle:PATTern:SET ON

:INSTrument:COUPIle:PATTern:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or O Slot3-Slot4 common setting OFF
ONorl Slot3-Slot4 common setting ON
Function  Sets ON/OFF of common pattern setting for two units.

:INSTrument:COUPIle:PATTern:SET?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Common setting OFF
1 Common setting ON
Function  Queries ON/OFF of common pattern setting for two units.
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6.5. Setting 3.2G Internal Synthesizer option(OPT03)

6.5.1. OUTPut Subsystem

The OUTPut Subsystem performs setting/query of the following functions:

Note

So that 3.2G Internal Synthesizer option is in Slot1, send a command in the form of :OUTPut1:...
Example: :OUTPutl:CLOCk:FREQuency 3200000

:OUTPut:CLOCk:FREQuency <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
50000 to 3200000 50000 to 3200000 kHz/Step:1
Function  Set the clock frequency.

:OUTPut:CLOCk:FREQuency?

Response <numeric>=<NR2 NUMERIC RESPONSE DATA>
Function  Queries the clock frequency.

:OUTPut:RCLock:SELect <clock>

Parameter <clock>=<CHARACTER PROGRAM DATA>
INTernal Internal signal
EXT10 EXT 10MHz

Function  Set reference signal(EXT 10MHz or Internal signal) sychronization with output
clock signal.

:OUTPut:RCLock:SELect?

Response <clock>=<CHARACTER RESPONSE DATA>
INT, EXT10

Function Inquire reference signal(EXT 10MHz or Internal signal) sychronization with
output clock signal.
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6.5.2. CALCulate Subsystem

The CALCulate Subsystem performs setting/query of the following functions:

Note

So that 3.2G Internal Synthesizer option is in Slotl, send a command in the form of :OUTPut1:...
Examples: :CALCulatel:DATA:MONitor?

:CALCulate:DATA:MONitor? <result>

Parameter <result>=<STRING PROGRAM DATA>
"PLL" PLL Unlock
Response <string>= <STRING RESPONSE DATA>

Type Format Description
Form1 "Occur" Alarm occurs.
(NL~AEND) Alarm does not occur.
Moot No data is found for query.

Function  Queries the occurrence condition of the monitor item corresponding to the
parameter.
Example > :CALCulatel:DATA:MONitor? A"PLL"

Response:"Occur"
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6.6. Other settings

6.6.1. DISPlay Subsystem

The DISPlay subsystem performas setting/query of window operations.

:DISPlay:WINDow:OPEN <disp>
Parameter <disp>=<CHARACTER PROGRAM DATA>

SYSTem System subwindow
SETup Setup subwindow
TMENuU Test Menu subwindow
RESult Result subwindow
CUSTomize Customize subwindow

Function  Open specified subwindow.

:DISPlay:WINDow:OPEN?
Response <disp>=<CHARACTER RESPONSE DATA>

XXX, XXX,,, Returns open subwindow names, separated by a
commal,).
NONE No subwindow is opened.

Function  Queries the opened subwindow names.

:DISPlay:WINDow:CLOSe <disp>
Parameter <disp>=<CHARACTER PROGRAM DATA>

SYSTem System subwindow
SETup Setup subwindow
TMENuU Test Menu subwindow
RESult Result subwindow
CUSTomize Customize subwindow

Function Close a specified subwindow.

:DISPlay:SYSTem[:NAME] <name>

Parameter <name>=<CHARACTER PROGRAM DATA>
SYSTem,OPTion
Function  Switches the panel in the System subwindow.

:DISPlay:SYSTem[:NAME]?

Response <name>=<CHARACTER RESPONSE DATA>
SYST, OPT

Function  Queries the opened panel in System subwindow.
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:DISPlay:SETup[:NAME] <name>

Parameter <name>=<CHARACTER PROGRAM DATA>
SETup,FREQuency,CLOCKk,DATA PATTern, TRIGger, UTILity
Function  Switches the panel in the Setup subwindow.

:DISPlay:SETup[:NAME]?

Response <name>=<CHARACTER RESPONSE DATA>
SET, FREQ, CLOC, DATA, PATT, TRIG, UTIL
Function  Queries the panel in the Setup subwindow.

:DISPlay:TEST[:NAME] <name>

Parameter <name>=<CHARACTER PROGRAM DATA>
MEASurement Measurement panel
EADDition Error Addition panel

Function  Switches panel in the Test Menu subwindow.

:DISPlay: TEST[:NAME]?

Response <name>=<CHARACTER RESPONSE DATA>
MEAS, EADD
Function  Queries the panel in the Test Menu subwindow.

:DISPlay:RESult:TIME <time>
Parameter <time>=<CHARACTER PROGRAM DATA>

ELAPsed Elapsed display
TIMed Timed display
DTIMe Date & Time display
STARt Start display

Function  Set measurement time display mode of Result subwindow.

:DISPlay:RESult:TIME?

Response <time>=<CHARACTER RESPONSE DATA>
Function  Queries measurement time display mode of Result subwindow.
ELAP, TIM, DTIM, STAR

:DISPlay:RESult:EALarm[:NAME] <name>

Parameter <name>=<CHARACTER PROGRAM DATA>
ALL,ZOOM,MONitor
Function  Switches the Result subwindow (Error/Alarm) panel.

:DISPlay:RESult:EALarm[:NAME]?

Response <name>=<CHARACTER RESPONSE DATA>
ALLZOOM,MON
Function  Queries the Result subwindow (Error/Alarm) panel.
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:DISPlay:RESult:EALarm:MODE <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
CURRent, LAST
Function  Sets the Result subwindow (Error/Alarm) display mode.

:DISPlay:RESult:EALarm:MODE?

Response <mode>=<CHARACTER RESPONSE DATA>
CURR, LAST
Function  Queries the Result subwindow (Error/Alarm) display mode.

:DISPlay:RESult:EALarm:ALL:PTYPe <type>

Parameter <type>=<CHARACTER PROGRAM DATA>
COUNt Count Item  (ES,EFS,SES,US,DM,EC)
PERCent Percentltem (%ES,%EFS,%SES, %US,%DM,EC)

Function  Set performance measurement display items of Result:ALL(Error/Alarm) panel.

:DISPlay:RESult:EALarm:ALL:PTYPE?

Response <type>=<CHARACTER RESPONSE DATA>
COUN, PERC

Function  Queries performance measurement display items of Result:ALL(Error/Alarm)
panel.

:DISPlay:RESult:EALarm:ZOOM1:SET <boolean>
:DISPlay:RESult:EALarm:ZOOM2:SET <boolean>
:DISPlay:RESult:EALarm:ZOOM3:SET <boolean>
:DISPlay:RESult:EALarm:ZOOM4:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>

OFF or0,ONor 1
Function  Sets the display ON/OFF status of the Result:Zoom panel.

:DISPlay:RESult:EALarm:ZO0OM1:SET?
:DISPlay:RESult:EALarm:ZO0M2:SET?
:DISPlay:RESult:EALarm:ZO0OM3:SET?
:DISPlay:RESult:EALarm:ZO0OM4:SET?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Display OFF
1 Display ON
Function  Queries the display ON/OFF statusof the Result:Zoom panel.

6-77



:DISPlay:RESult:EALarm:ZOOM1:ITEM <item>
:DISPlay:RESult:EALarm:ZOOM2:ITEM <item>
:DISPlay:RESult:EALarm:ZOOM3:ITEM <item>
:DISPlay:RESult:EALarm:ZOOM4:ITEM <item>

Parameter <item>=<CHARACTER PROGRAM DATA>

Function

ER Error Rate

EC Error Count

El El

EFI EFI

PSLoss Patftern Sync Loss
CLOSs Clock Loss
PFAIl Power Fail

TEI Threshold El
TEFI Threshold %EFI
PERFormance Performance
FREQuency Frequency

Sets the item to be displayed on the Result:Zoom panel.

:DISPlay:RESult:EALarm:ZOOM1:ITEM?
:DISPlay:RESult:EALarm:ZOOM2:ITEM?
:DISPlay:RESult:EALarm:ZOOM3:ITEM?
:DISPlay:RESult:EALarm:ZOOM4:ITEM?

Response <item>=<CHARACTER PROGRAM DATA>
ER, EC, El, EFI, PSL, CLOS, PFA, TEl, TEFI, PERF, FREQ
Function  Queries the item to be displayed on the Result:Zoom panel.
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:DISPlay:RESult:EALarm:ZO0OM1:PITem <pitem>
:DISPlay:RESult:EALarm:ZO0M2:PITem <pitem>
:DISPlay:RESult:EALarm:ZO0OM3:PITem <pitem>
:DISPlay:RESult:EALarm:Z0O0M4:PITem <pitem>

Parameter <pitem>=<CHARACTER PROGRAM DATA>

ES2
EFS2
SES2
DM2
us2
EC
ES
EFS
SES
DM
us

ES
EFS
SES
DM
UN
EC
TES
JoEFS
FSES
%DM
ZAIN

Function  Sets the performance measurement item to be displayed when Performance has

been selected as the Result:Zoom panel display item.

:DISPlay:RESult:EALarm:ZO0M1:PITem?
:DISPlay:RESult:EALarm:ZO0M2:PITem?
:DISPlay:RESult:EALarm:ZO0M3:PITem?
:DISPlay:RESult:EALarm:ZO0M4:PITem?

Response <pitem>=<CHARACTER RESPONSE DATA>

ES2, EFS2, SES2, DM2, US2, EC, ES, EFS, SES, DM, US
Function  Queriesthe performance measurement item to be displayed when Performance

has been selected as the Result:Zoom panel display item.
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:DISPlay:RESult:EALarm:ZO0OM1:TITem <titem>
:DISPlay:RESult:EALarm:Z0O0OM2:TITem <titem>
:DISPlay:RESult:EALarm:ZOOM3:TITem <titem>
:DISPlay:RESult:EALarm:Z0O0OM4:TITem <titem>

Parameter <titem>=<CHARACTER PROGRAM DATA>

E 3 >1.0E-3 | E7/ >1.0E-7
E 4 >1.0E-4 | E 8 >1.0E-8
E S >1.0E-5 |[UE_8 =<I1.0E-8

E 6 >1.0E-6

Function  Sets the performance measurement item to be displayed when Threshold EI or
Threshold %EFI has been selected as the Result:Zoom panel display item.

:DISPlay:RESult:EALarm:ZOOM1:TITem?
:DISPlay:RESult:EALarm:ZOOM2:TITem?
:DISPlay:RESult:EALarm:ZOOM3:TITem?
:DISPlay:RESult:EALarm:ZO0OM4:TITem?
Response <titem>=<CHARACTER RESPONSE DATA>
E 3, E4ED5 E6,E7,E 8 UES8
Function  Queries the performance measurement item to be displayed when Threshold EI
or Threshold %EFI has been selected as the Result:Zoom panel display item.

:DISPlay:RESult:EALarm:HRESet

Function  Resets the history lamp on Result:Monitor panel.
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:DISPlay:RESult:EMARgin:ERATe <erate>,<boolean>
Parameter <erate>=<CHARACTER PROGRAM DATA>

E 3 1E-3
E 4 1E-4
ES 1E-5
E 6 1E-6
E7/ 1E-7
E 8 1E-8
E 9 1E-9
E_10 1E-10
E 11 T1E-11
E 12 1E-12

<boolean>=<BOOLEAN PROGRAM DATA>
OFF or 0, ON or 1
Function  Sets the display ON/OFF status of each error rate for Eye Diagram result

:DISPlay:RESult:EMARgin:ERATe?
Response <erate>=<CHARACTER RESPONSE DATA>

E X.E_X,.. The opened subwindows name(s), which is separated with
a comma.
NONE No diagram is displayed.

Function  Queries the display ON/OFF status of each error rate for Eye Diagram result
:DISPlay:RESult:EMARgin:SCALe:ASCale

Function  Adjusts the scale automatically so that the entire measurement result is
included in the Result subwindow.
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:DISPlay:RESult:EMARgin:SCALe:VOLTage <min>,<step>

Parameter <min>=<DECIMAL NUMERIC PROGRAM DATA>
-4,000 o 3.990 -4.000 to 3.990 V/Step:0.001
<step> = <DECIMAL NUMERIC PROGRAM DATA>
0.001 to 1.000  0.001 to 1.000 V/Step:0.001
Function  Set the minimum value of threshold scale on the Result subwindow (when
measurement parameter is Eye Diagram).

:DISPlay:RESult:EMARgin:SCALe:VOLTage?
Response <min><step>=<NR2 NUMERIC RESPONSE DATA>

Function  Queries the minimum value of threshold scale on the Result subwindow (when
measurement parameter is Eye Diagram).

:DISPlay:RESult:EMARgin:SCALe:PHASe <min>,<step>
Parameter <min>=<DECIMAL NUMERIC PROGRAM DATA>

-1000 to 980 -1000 to 980 ns/Step:2
<step> = <DECIMAL NUMERIC PROGRAM DATA>
2 1o 200 2 10200 ns/Step:2

Function  Sets the minimum value of phase scale on the Result subwindow (when
measurement parameter is Eye Diagram).

:DISPlay:RESult:EMARgin:SCALe:PHASe?
Response <min><step>=<NR2 NUMERIC RESPONSE DATA>

Function Queries Sets the minimum value of phase scale on the Result subwindow
(Ewhen measurement parameter is Eye Diagram).

:DISPlay:RESult:EMARgin:MARKer:SET <marker>,<boolean>

Parameter <marker>=<CHARACTER PROGRAM DATA>
BASE Base marker
REFerence Reference marker
<boolean> = <BOOLEAN PROGRAM DATA>
OFF or0,ONor 1
Function  Sets display ON/OFF status of the specified marker on the Result subwindow
(when measurement parameter is Eye Diagram).

:DISPlay:RESult:EMARgin:MARKer:SET? <marker>

Parameter <marker>=<CHARACTER PROGRAM DATA>

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Oorl

Function Queries the display ON/OFF status of the specified marker on the Result
subwindow (when measurement parameter is Eye Diagram).
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:DISPlay:RESult:EMARgin:MARKer:MODE <mode>
Parameter <mode>=<CHARACTER PROGRAM DATA>

FREE Moves the marker within the display area irrespective of
the measurement result.
FIX Moves the marker along plotted measurement result.

Function  Sets a marker movement mode on the Result subwindow (when measurement
parameter is Eye Diagram).

:DISPlay:RESult:EMARgin:MARKer:MODE?

Response <mode>=<CHARACTER RESPONSE DATA>
FREE, FIX

Function Queries a marker movement mode on the Result subwindow (when
measurement parameter is Eye Diagram).

:DISPlay:RESult:EMARgin:MARKer:ERATe <erate>
Parameter <erate>=<CHARACTER PROGRAM DATA>

E 3 1E-3
E 4 1E-4
E.5 1E-5
E 6 1E-6
E 7 1E-7
E 8 1E-8
E 9 1E-9
E_10 1E-10
E 11 1E-11
E_ 12 1E-12

Function  Sets the error rate of diagram on which the marker(s) can move.

:DISPlay:RESult:EMARgin:MARKer:ERATe?

Response <erate>=<CHARACTER RESPONSE DATA>
E 3 E4ED5E6E7,E8E9ET0ETT,E12
Function  Queries the error rate of diagram on which the marker(s) can move.
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:DISPlay:RESult:EMARgin:MARKer:MOVE <marker>,<mode>
Parameter <marker>=<CHARACTER PROGRAM DATA>

BASE Base marker

REFerence Reference marker

<mode> = <CHARACTER PROGRAM DATA>

LEFT Move the marker left (FREE mode) or counterclockwise
along the measurement points (FIX mode)

RIGHt Move the marker right (FREE mode) or clockwise along the
measurement points (FIX mode)

up Move the marker up (FREE mode) or clockwise along the
measurement points (FIX mode).

DOWN Move the marker down (FREE mode) or counterclockwise

along the measurement points (FIX mode)
Function  Move the specified marker.

:DISPlay:RESult:EMARgin:MARKer:POSition? <marker>

Parameter <marker>=<CHARACTER PROGRAM DATA>
BASE Base marker
REFerence Reference marker
Response <phase>,<voltage>
<phase>=<NR2 NUMERIC RESPONSE DATA>
-X. XXX to X. XXX Phase value
<voltage>=<NR2 NUMERIC RESPONSE DATA>
-X. XXX to X. XXX Threshold voltage value
Function  Queries marker position. In case base marker is select absolute position is
returned, in another case relactive position of the reference marker to the base
maeker is returned.

:DISPlay:RESult:EMARgin: TEMPlate:SELect <select>,<boolean>

Parameter <select>=<DECIMAL NUMERIC PROGRAM DATA>
1to4 Templatel to Template4/Step: 1
<boolean>=<BOOLEAN PROGRAM DATA>
OFF or0, ON or 1

Function  Selects the template to be displayed in the Result sub-window.

:DISPlay:RESult:EMARgin: TEMPlate:SELect ?

Response <select>=<NR1 NUMERIC RESPONSE DATA>
#,#,.. Returns the selected templates separated by a comma™,".
0 All the templates are set to OFF.

Function  Queries the template to be displayed in the Result sub-window.
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:DISPlay:RESult:EMARgin: TEMPlate:MOVE <template>,<mode>
Parameter <template>=<DECIMAL NUMERIC PROGRAM DATA>

Function

1to4 Templatel to Template4/Step: 1
<mode> = <CHARACTER PROGRAM DATA>
LEFT Moves to the left

RIGHt Moves to the right

UpP Moves upward

DOWN Moves downward

Moves the specified template in the Result sub-window.

:DISPlay:RESult:EMARgin: TEMPlate:PNUMber <template>,<point>
Parameter <template>=<DECIMAL NUMERIC PROGRAM DATA>

Function

1to4 Templatel to Template4/Step: 1
<point> = <DECIMAL NUMERIC PROGRAM DATA>
210 32 2 to 32/Step: 1

Sets the number of points in the specified template in the Result sub-window.

:DISPlay:RESult:EMARgin: TEMPlate:PNUMber? <template>

Parameter

Response
Function

<template> = <DECIMAL NUMERIC PROGRAM DATA>

1to4 Templatel to Template4/Step: 1

<point> = <DECIMAL NUMERIC PROGRAM DATA>

Queries the number of points for the specified template in the Result sub-
window.

:DISPlay:RESult:EMARgin: TEMPlate:OFFSet:VOLTage <template>,<voltage>

Parameter

Function

<template> = <DECIMAL NUMERIC PROGRAM DATA>

1to4 Templatel to Template4/Step: 1

<voltage> = <DECIMAL NUMERIC PROGRAM DATA>

—4.000 to 4.000 -4.000 to 4.000 V/Step: 0.001

Sets the offset voltage value for the specified template in the Result sub-
window.

:DISPlay:RESult:EMARgin: TEMPlate:OFFSet:VOLTage? <template>

Parameter

Response
Function

<template> = <DECIMAL NUMERIC PROGRAM DATA>
1to4 Templatel to Template4/Step: 1
<voltage> = <DECIMAL NUMERIC PROGRAM DATA>

Queries the offset voltage value for the specified template in the Result sub-
window.
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:DISPlay:RESult:

Parameter

Function

:DISPlay:RESult:

Parameter

Response
Function

:DISPlay:RESult:

Parameter

Function

:DISPlay:RESult:

Parameter

Response

Function

:DISPlay:RESult:

Parameter

Function
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EMARgin: TEMPIlate:OFFSet:PHASe <template>,<phase>

<template> = <DECIMAL NUMERIC PROGRAM DATA>

1to4 Templatel to Template4/Step: 1

<phase> = <DECIMAL NUMERIC PROGRAM DATA>

—1000 to 1000  —1000 to 1000 ns/Step: 2

Sets the offset phase value for the specified template in the Result sub-window.

EMARgin: TEMPlate:OFFSet:PHASe? <template>

<template> = <DECIMAL NUMERIC PROGRAM DATA>

1to 4 Templatel to Template4/Step: 1

<phase> = <DECIMAL NUMERIC PROGRAM DATA>

Queries the offset phase value for the specified template in the Result sub-
window.

EMARgin:TEMPIlate:POINt:VOLTage <template>,<point>,<voltage>

<template> = <DECIMAL NUMERIC PROGRAM DATA>

1to4 Templatel to Template4/Step: 1

<point> = <DECIMAL NUMERIC PROGRAM DATA>

1to 32 Point1 to Point32/Step: 1

<voltage> = <DECIMAL NUMERIC PROGRAM DATA>

-8.000 to 8.000 -8.000 to 8.000 V/Step: 0.001

Sets the voltage value at the specified point for the specified template in the
Result sub-window.

EMARgin:TEMPIlate:POINt:VOLTage? <template>,<point>

<template> = <DECIMAL NUMERIC PROGRAM DATA>

1to4 Templatel to Template4/Step: 1

<point>=<DECIMAL NUMERIC PROGRAM DATA>

1to 32 Point1 to Point32/Step: 1

<voltage> = <DECIMAL NUMERIC PROGRAM DATA>

Queries the voltage value at the specified point for the specified template in the
Result sub-window.

EMARgin: TEMPlate:POINt:PHASe <template>,<point>,<phase>

<template> = <DECIMAL NUMERIC PROGRAM DATA>

1to 4 Templatel to Template4/Step: 1

<point> = <DECIMAL NUMERIC PROGRAM DATA>

1to0 32 Point1 to Point32/Step: 1

<phase> = <DECIMAL NUMERIC PROGRAM DATA>

—2000 to 2000  -2000 to 2000 ns/Step: 2

Sets the phase value at the specified point for the specified template in the
Result sub-window.



:DISPlay:RESult:EMARgin: TEMPlate:POINt:PHASe? <template>,<point>
Parameter <template>=<DECIMAL NUMERIC PROGRAM DATA>

Response
Function

1to4 Templatel to Template4/Step: 1
<point> = <DECIMAL NUMERIC PROGRAM DATA>
1 to 32 Point1 to Point32/Step: 1

<phase> = <DECIMAL NUMERIC PROGRAM DATA>
Queries the phase value at the specified point for the specified template in the
Result sub-window.

:DISPlay:RESult:EMARgin: TEMPlate:CONNect <template>,<boolean>

Function

Selects the line connection method for the specified template in the Result sub-
window.

:DISPlay:RESult:EMARgin: TEMPlate:SELect? <template>
Parameter <template>=<DECIMAL NUMERIC PROGRAM DATA>

Function

1to4 Templatel to Template4/Step: 1
<boolean> = <BOOLEAN PROGRAM DATA>

OFF or 0 Does not connect the end and start points.
ONorl Connects the end and start points.

Queries the line connection method for the specified template in the Result
sub-window.

:DISPlay:CUSTomize:SETup1:UNIT <unit>
:DISPlay:CUSTomize:SETup2:UNIT <unit>
:DISPlay:CUSTomize:SETup3:UNIT <unit>
:DISPlay:CUSTomize:SETup4:UNIT <unit>
:DISPlay:CUSTomize:SETup5:UNIT <unit>
:DISPlay:CUSTomize:SETup6:UNIT <unit>

Parameter <unit>=<DECIMAL NUMERIC PROGRAM DATA>

Function

0 Let no unit is not assigned.
1 Unit inserted in slof1
3 Unit inserted in slot3
4 Unit inserted in slot4

Sets the units to be displayed in the Customize subwindow Setup 1 to 6 group
boxes.
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:DISPlay:CUSTomize:SETup1:UNIT?
:DISPlay:CUSTomize:SETup2:UNIT?
:DISPlay:CUSTomize:SETup3:UNIT?
:DISPlay:CUSTomize:SETup4:UNIT?
:DISPlay:CUSTomize:SETup5:UNIT?
:DISPlay:CUSTomize:SETup6:UNIT?

Response <unit>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the units to be displayed in the Customize subwindow Setup 1 to 6
group boxes.

:DISPlay:CUSTomize:SETup1:ITEM <string>
:DISPlay:CUSTomize:SETup2:ITEM <string>
:DISPlay:CUSTomize:SETup3:ITEM <string>
:DISPlay:CUSTomize:SETup4:ITEM <string>
:DISPlay:CUSTomize:SETup5:ITEM <string>
:DISPlay:CUSTomize:SETup6:ITEM <string>

Parameter <string>=<STRING PROGRAM DATA>
"FREQuency:FREQuency"  Frequency/Frequency

"CLOCk:AMPLitude" Clock/Amplitude
"CLOCKk:OFFSet" Clock/Offset
"CLOCk:DELay" Clock/Delay
"CLOCKk:POLarity" Clock/Polarity
"CLOCk:DUTY" Clock/Duty
"DATA:AMPLitude" Data/Amplitude
"DATA:OFFSet" Data/Offset
"DATA:CPOint" Data/Cross Point
"DATA:THReshold" Data/Threshold
"PATTern:LOGic" Pattern/Logic
"PATTern:MRATiO" Pattern/Mark Ratio

Function  Sets the items to be displayed in the Customize subwindow Setup 1 to 6 group
boxes.
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:DISPlay:CUSTomize:SETup1:ITEM?
:DISPlay:CUSTomize:SETup2:ITEM?
:DISPlay:CUSTomize:SETup3:ITEM?
:DISPlay:CUSTomize:SETup4:ITEM?
:DISPlay:CUSTomize:SETup5:ITEM?
:DISPlay:CUSTomize:SETup6:ITEM?

Response <string>=<STRING RESPONSE DATA>
"FREQ:FREQ", "CLOC:AMPL", "CLOC:OFFS", "CLOC:DEL", "CLOC:POL"
"CLOC:DUTY", "DATA:AMPL", "DATA:OFFS", "DATA:CPQO", "DATA:THR"
"PATT:.LOG", "PATT:MRAT"
Function  Queries the items to be displayed in the Customize subwindow Setup 1 to 6
group boxes.

:DISPlay:CUSTomize:SETup1:PORT <port>
:DISPlay:CUSTomize:SETup2:PORT <port>
:DISPlay:CUSTomize:SETup3:PORT <port>
:DISPlay:CUSTomize:SETup4:PORT <port>
:DISPlay:CUSTomize:SETup5:PORT <port>
:DISPlay:CUSTomize:SETup6:PORT <port>

Parameter <port>=<STRING PROGRAM DATA>

CLOck, XCLOck, DATa, XDATa
Function  Sets the port to be displayed in the Customize subwindow Setup 1 to 6 group

boxes when PPG data/clock output item has been selected as the correspond
panel.

:DISPlay:CUSTomize:SETup1:PORT?
:DISPlay:CUSTomize:SETup2:PORT?
:DISPlay:CUSTomize:SETup3:PORT?
:DISPlay:CUSTomize:SETup4:PORT?
:DISPlay:CUSTomize:SETup5:PORT?
:DISPlay:CUSTomize:SETup6:PORT?

Response <port>=<STRING RESPONSE DATA>
CLO, XCLO, DAT, XDAT

Function  Queries which port is assigned to be displayed on Setupl to Setup6 group boxes
on the Customize subwindow.
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:DISPlay:CUSTomize:PATTern:UNIT <unit>
Parameter <unit>=<DECIMAL NUMERIC PROGRAM DATA>

0 Let no unit is not assigned.
3 Unit inserted in Slot3
4 Unit inserted in Slot4

Function  Sets the unit to be displayed in the Customize subwindow Pattern group box.

:DISPlay:CUSTomize:PATTern:UNIT?

Response <unit>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the unit to be displayed in the Customize subwindow Pattern group
box.

:DISPlay:CUSTomize:PATTern:OFFSet <numeric>

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0 to MAX 0 to MAX bits/Step:8
MAX is depend on pattern length of unit which is assigned on
Pattern group box.
Function  Specifies the bit position of the pattern to be edited as a byte boundary.

:DISPlay:CUSTomize:PATTern:OFFSet?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the bit position of the pattern to be edited on the Customize
subwindow.

:DISPlay:CUSTomize:RESult:ITEM <item>

Parameter <item>=<CHARACTER PROGRAM DATA>
ER Error Rate
EC Error Count
Function  Sets the item to be displayed in the Customize subwindow Result group box.

:DISPlay:CUSTomize:RESult:ITEM?

Response <item>=<CHARACTER RESPONSE DATA>
EC,ER
Function  Queries the item to be displayed in the Customize subwindow Result group box.
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6.6.2. SYSTem Subsystem

The SYSTem subsystem sets and queries the beeper, date, and other settings.

:SYSTem:BEEPer:ERRor:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0,ONor 1
Function  Sets the ON/OFF status of the beeper on occurrence of errors.

:SYSTem:BEEPer:ERRor:SET?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 OFF
1 ON
Function  Queries the ON/OFF status of the beeper on occurrence of errors.

:SYSTem:BEEPer:ALARmM:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or 0,ON or 1
Function  Sets the ON/OFF status of the alarm beeper on occurrence of alarms.

:SYSTem:BEEPer:ALARmM:SET?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 OFF
1 ON
Function  Queries the ON/OFF status of the alarm beeper on occurrence of alarms.

:SYSTem:BEEPer:SYSTem:SET <boolean>

Parameter <boolean>=<BOOLEAN PROGRAM DATA>
OFF or0,ONor 1
Function  Sets the ON/OFF status of the system beeper on occurrence of alarms.

:SYSTem:BEEPer:SYSTem:SET?

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 OFF
1 ON
Function  Queries the ON/OFF status of the system beeper on occurrence of alarms.
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:SYSTem:BEEPer:SYSTem:TYPE <type>,<boolean>
Parameter <type>=<CHARACTER PROGRAM DATA>
PUNLock PLL Unlock(Slot1)
PCLoss PPG Clock Loss
DTRouble3  Delay Trouble(Slot3)
DTRouble4  Delay Trouble(Slot4)
<boolean> = <BOOLEAN PROGRAM DATA>
OFFor0,ONor 1
Function  Sets the ON/OFF status of items that are signaled by the system error beeper.

:SYSTem:BEEPer:SYSTem:TYPE?

Response <type>=<CHARACTER RESPONSE DATA>
XXX, XXX, .. Returns the errors having the system error beeper set ON,
separated by a comma (,).
NONE No errors have the system error beeper set ON.
Function Queries the ON/OFF status of items that are signaled by the system error
beeper.

:SYSTem:MODE?

Response <mode>=<CHARACTER RESPONSE DATA>
PFA Power Fail Measurement Mode
NORM Normal Mode

Function  Queries the mode of system operation.

:SYSTem:DATE <year>,<month>,<day>
Parameter <year><month><day>=<DECIMAL NUMERIC PROGRAM DATA>

<year> 1996 to 2037/Step:1
<month> 1 to 12/Step:1
<day> 1 to 31/Step:1

Function Sets the current date.

:SYSTem:DATE?
Response <year>,<month>,<day>=<NR1 NUMERIC RESPONSE DATA>

Function  Queries the current date.

:SYSTem:TIME <hour>,<min>,<sec>

Parameter <hour>,<min><sec>=<DECIMAL NUMERIC PROGRAM DATA>

<hour> 0 to 23/Step:1
<min> 0 to 59/Step:l
<sec> 0 to 59/Step:1

Function Sets the current time.

:SYSTem:TIME?

Response <hour>,<min>,<sec>=<NR1 NUMERIC RESPONSE DATA>
Function  Queries the current time.
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:SYSTem:BSIZe? <mode>

Parameter <mode>=<CHARACTER PROGRAM DATA>
INPuUt Input buffer size
OUTPut Output buffer size

Response <size>=<NR1 NUMERIC RESPONSE DATA>
Returns the I/O buffer size in bytes.

Function  Queries the size of the instrument's I/O buffers.

:SYSTem:ERRor?

Response <error/event_number>,<error/event_description>
<error/event_number> = <NR1 NUMERIC RESPONSE DATA>
-32768 to 32767
<error/event_description> = <STRING RESPONSE DATA>
Function  Queries the error status. See Appendix A for a detailed definition of errors.

:SYSTem:VERSion?

Response <version>=<NR2 NUMERIC RESPONSE DATA>
YYYY.V YYYY year
V ‘revision number
Function  Queries the SCPI version to which this instrument conforms.

:SYSTem:ORGanization:HARDware?

Response <slotl>,<slot2>,<slot3>,<slot4>
<slotX> = <unit_name>,<version>,<option>
<unit_name> = <STRING RESPONSE DATA> Unit name

"3.2G Clock" 3.2G Clock Generator
"3.2G PPG" 3.2G PPG Unit
"3.2G ED" 3.2G ED Unit

No unit is inserted in the slot

<version> = <NR1 NUMERIC RESPONSE DATA>

1 o XX Unit version

0 No unit is inserted in the slot

<option> = <STRING RESPONSE DATA>

"OPTXX:OPTXX.." Returns unit options, separated by a comma {,).
OPTXX = OPTO1, OPTO02,.. (XX: Two digits)

"NONE" No option is installed.

No unit is inserted in the slot (This response is returned
unconditionally for Slot1)

Function  Queries the instrument's system configuration. Use comman commands to
query the mainframe version and options.
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:SYSTem:ORGanization:SOFTware?

Response <NR2 NUMERIC RESPONSE DATA>
X.X Version X.X
Function  Queries the instrument's software system version.

:SYSTem:MMEMory:RECall <type>,<file_name>,<unit>
Parameter <type>=<STRING PROGRAM DATA>

"MAIN" Main Frame Setup
"SLOT1" Slot1 Setup

"PPG" PPG Setup

"ED" ED Setup
"PATTern" Pattern Data
"SLOT2" Slot2 Setup

<file_name> = <STRING PROGRAM DATA>
"<drv>:/[<dir>]<file>"
<drv>=AorC
<dir> = <dir1>/<dir2>/... (Omitted for a root directory)

<file> = a filename
<unit> = <DECIMAL NUMERIC PROGRAM DATA>
If the type of file to read is PPG/ED Setup or Pattern Data, specify the unit to

read to.

3 Unit inserted in slot3
4 Unit inserted in slot4
0 Any other type of file

Function  Reads a specified file to a specified unit.

:SYSTem:MMEMory:RECall “EYE: TEMPlate1”,<file_name>,0

Template1: “EYE:TEMPIlate1”
Template2: “EYE:TEMPIlate2”
Template3: “EYE:TEMPIlate3”
Template4: “EYE:TEMPIlated4”

<file name> = <STRING PROGRAM DATA>
"<drv>:/[<dir>]<file>"
<drv>=A, C, ... (existing drives)
<dir> = <dir1>/<dir2>/... (omitted for the root directory)
<file> = File name (extensions are not required)
Function  Calls the specified template in the Result sub-window.
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:SYSTem:MMEMory:STORe <type>,<file_name>,<unit>

Parameter

Function

<type> = <STRING PROGRAM DATA>

"MAIN" Main Frame Setup
"SLOT1" Slot1 Setup

"PPG" PPG Setup

"ED" ED Setup
"PATTern" Pattern Data
"SLOT2" Slot2 Setup

<file_name> = <STRING PROGRAM DATA>

"<drv>:/[<dir>]<file>"
<drv>=AorC
<dir> = <dir1>/<dir2>/...(Omitted for a root directory)
<file> = a filename

<unit>=<DECIMAL NUMERIC PROGRAM DATA>

Specify the unit (slot) to save.

3 Unit inserted in slot3
4 Unit inserted in slot4
0 Source unit setting is not required.

Saves specified data from a specified unit to a file.

:SYSTem:MMEMory:STORe “EYE:TEMPlate1”,<file_name>,0

Template1:
Template2:
Template3:
Template4:

Function

“EYE:TEMPlate1”
“EYE:TEMPlate2”
“EYE:TEMPlate3”
“EYE:TEMPlate4”

<file_name> = <STRING PROGRAM DATA>
"<drv>:/[<dir>]<file>"

<drv>= A, C, ... (existing drives)
<dir> = <dir1>/<dir2>/... (omitted for the root directory)
<file> = File name (extensions are not required)

Saves the specified template in the Result sub-window.
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:SYSTem:MMEMory:QRECall <file_name>

Parameter <file_name>=<STRING PROGRAM DATA>
"<drv>:/[<dir>]<file>"
<drv>=A,C
<dir> = <dir1>/<dir2>/...(Omitted for a root directory)
<file> = a filename (use the extension ".ENV")
Function  Quick-opens

:SYSTem:MMEMory:QSTore <file_name>,<comment>

Parameter <file_name>=<STRING PROGRAM DATA>
"<drv>:/[<dir>]<file>"
<drv>=A,C
<dir> = <dir1>/<dir2>/...(Omitted for a root directory)
<file> = a filename
<comment> = <STRING PROGRAM DATA>
"XXXX. Up to 60 characters as a fle comment.
Function  Quick-saves.
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:SYSTem:MMEMory:CATalog? <drv_dir>,<type>

Parameter <drv_dir>=<STRING PROGRAM DATA>
"<drv>:/[<dir>]"
<drv>=A,C
<dir> = <dir1>/<dir2>/...(Omitted for a root directory)
<type> = <STRING PROGRAM DATA>

"MAIN" Main Frame Setup
"SLOTI1" Slot1 Setup

"PPG" PPG Setup

"ED" ED Setup
"PATTern" Pattern Data
"SLOT2" Slot2 Setup

"ALL" All data

Response <use_byte>,<free_byte>,<current_dir>,<current_file> <file_entry>
<use_byte>=<NT1 NUMERIC RESPONSE DATA>
Space used (bytes)
<free_byte> = <NR1 NUMERIC RESPONSE DATA>
Available space (bytes)
<current_dir> = <STRING RESPONSE DATA>
Current directory
<current_file> = <NR1 NUMERIC RESPONSE DATA>
Number of files that match the <type> specification existing in the current di-
rectory, including subdirectories if <"ALL"> has been specified as <type>.
<file_entry> = <STRING RESPONSE DATA>
Returns, in the following format, files or directories that match <type>,
or "" if no files match.
"<file_name><file_size>,<date_time>,..."

<file_name> Filename or subdirectory name
XXXX.XXX:Filename
<XXXX>:Directory name

<file size> File size.
XXX:File size(bytes)

<date_time> Date of file creation.
<year>.<month>.<day>/A<hour>:<min>:<sec>

Function  Queries HDD or FDD file information. 0, 0, "...”, 0, " is returned when disk

information cannot be read.
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:SYSTem:MEMory:INITialize

Function  Resets the instrument settings to their factory defaults.

:SYSTem:PRINt:COPY

Function  Copies the contents currentry displayed on the screen.

:SYSTem:PRINt:TEXT <string>

Parameter <string>=<STRING PROGRAM DATA>
"character string" Up to 40 characters
Function  Outputs the character string specified by the parameter to the printer.
Note: Japanese language and double-quotation marks (") cannot be printed.

:SYSTem:PRINt:EALarm <item>
Parameter <item>=<STRING PROGRAM DATA>

"XXX:YYY:..." Sets output items, separated by a colon (:).
Output items
ERRor Error
THReshold Threhsold El/%EFI
PCOunt Performance Count
PPERcent Performance %
ALARM Alarm Interval
FREQuency Clock Frequency Data

Function  Prints the specified items of immediate error/alarm measurement data.

:SYSTem:PRINt:PATTern: TABLe:ADDRess <unit>,<form>,<start>,<end>
Parameter <unit>=<DECIMAL NUMERIC PROGRAM DATA>

3 Unit inserted in slot3

4 Unit inserted in slot4
<form> = <CHARACTER PROGRAM DATA>
HEX Prints in hex

BIN Prints in binary

<start> = <NON-DECIMAL NUMERIC PROGRAM DATA>
#HO to <end>  Address(Hex) 0 to <end>/Step:1
(Print starting address: Specified in hex)
<end> = <NON-DECIMAL NUMERIC PROGRAM DATA>
<start>to Max Address(Hex) <start>to Max/Step:1
(Print ending address: Specified in hex)
Function  Prints addressed pattern data (type Table) for a specified unit.
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:SYSTem:PRINt:PATTern:TABLe:ALL <unit>,<form>
Parameter <unit>=<DECIMAL NUMERIC PROGRAM DATA>

3 Unit inserted in slot3.

4 Unit inserted in slot4.
<form>=<CHARACTER PROGRAM DATA>
HEX Prints in hex.

BIN Prints in binary.

Function  Prints all pattern data (type Table) for a specified unit.

:SYSTem:PRINt:CANCel

Function  Cancel to print.

:SYSTem:PRINt:EMARgin <boolean>
Parameter <boolean>=<BOOLEAN PROGRAM DATA>

[OFF] or [0] Does not print the template data
(when parameters omitted)
ONorl Prints the template data

Function  Adds the template data to the Eye Margin result and prints.

:SYSTem:PRINt:REMargin <boolean>
Parameter <boolean>=<BOOLEAN PROGRAM DATA>

[OFF] or [0] Does not print the template data
(when parameters omitted)
ONorl Prints the template data

Function  Adds the template data to the Recall Eye Margin and prints.

:SYSTem:TERMination <numeric>
Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0 LF only
1 CR+LF

Function  Specifies the termination characters to be added to the response character

string outputted from MP1632C.

:SYSTem:TERMination?
Response <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0 LF only
1 CR +LF
Function  Queries the termination characters to be added to the response character string
outputted from MP1632C.
Note:
1. The termination character setting is maintained after initialization as shown below:

1) Manual initialization

2) Initialization using INI, :SYSTem:MEMory:INITialize or * RST commands
2. The termination character setting is not backed up. It is always set to 0 (LF only) at the

activation of the main application software.




6.6.3. STATus Subsystem

The STATus subsystem sets and queries SCPI-prescribed status registers and device-specific

status registers.

:STATus:PRESet

Function Initializes status registers. The following registers are influenced by the
execution of this command; see Chapter 5 for more details:
+ SCPI-prescribed status register Transition Filter, Enable Register
+ Device-specific status register Transition Filter, Enable Register

B Setting and querying operation status registers

<Event> :STATus:OPERation[EVEN{]?
<Condition> :STATus:OPERation:CONDition?
<Enable> :STATus:OPERation:ENABIle <numeric>

:STATus:OPERation:ENABIle?
<PTRansition> :STATus:OPERation:PTRansition <numeric>
:STATus:OPERation:PTRansition?
<NTRansition> :STATus:OPERation:NTRansition <numeric>
:STATus:OPERation:NTRansition?
Parameter <numeric> = <DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false

16 (BIT 4) Error/alarm measurement in progress
256 (BIT 8) An autfo search in progress

512 (BIT 9) Eye margin measurement in progress
2048 (BIT11) Pattern load in progress

8192 (BIT13) INSTrument status register summary

Set the sum total of the bit position values of the bits to be set.
Response <numeric>=<NR1 NUMERIC RESPNSE DATA>
Function  Sets or queries the individual OPERation status register settings.

6-100



B Setting and querying operation status registers

<Event>
<Condition>
<Enable>

<PTRansition>

<NTRansition>

Parameter

Response
Function

:STATus:OPERation:INSTrument[:EVEN{t]?
:STATus:OPERation:INSTrument:CONDition?
:STATus:OPERation:INSTrument:ENABIle <numeric>
:STATus:OPERation:INSTrument:ENABIle?
:STATus:OPERation:INSTrument:PTRansition <numeric>
:STATus:OPERation:INSTrument:PTRansition?
:STATus:OPERation:INSTrument:NTRansition <numeric>
:STATus:OPERation:INSTrument:NTRansition?

<numeric> = <DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false.
4 (BIT 2) Measurement ends.
16 (BIT 4) Alarm changes.

<numeric>=<NR1 NUMERIC RESPONSE DATA>
Sets or queries the individual INSTrument status register settings.

B Setting and querying questionable status registers

<Event>
<Condition>
<Enable>

<PTRansition>

<NTRansition>

Parameter

Response
Function

:STATus:QUEStionable[:EVENt]?
:STATus:QUEStionable:CONDition?
:STATus:QUEStionable:ENABIle <numeric>
:STATus:QUEStionable:ENABIle?
:STATus:QUEStionable:PTRansition <numeric>
:STATus:QUEStionable:PTRansition?
:STATus:QUEStionable:NTRansition <numeric>
:STATus:QUEStionable:NTRansition?

<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
0 All bits are false

512 (BIT 9) MONitor status register summary
<numeric>=<NR1 NUMERIC RESPONSE DATA>

Sets or queries the individual QUEStionable status register settings.
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B Setting and querying MONitor status registers

<Event>
<Condition>
<Enable>

<PTRansition>

<NTRansition>

Parameter

Response
Function

:STATus:QUEStionable:MONitor[:EVEN(t]?
:STATus:QUEStionable:MONitor:CONDition?
:STATus:QUEStionable:MONitor:ENABIle <numeric>
:STATus:QUEStionable:MONitor:ENABIle?
:STATus:QUEStionable:MONitor:PTRansition <numeric>
:STATus:QUEStionable:MONitor:PTRansition?
:STATus:QUEStionable:MONitor:NTRansition <numeric>
:STATus:QUEStionable:MONitor:NTRansition?

<numeric> = <DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false.

1 (BIT Q) Power fail occurred.

2 (BIT 1) SLOT1 status register summary
8 (BIT 3) SLOT3 status register summary
16 (BIT 4) SLOT4 status register summary

<numeric>=<NR1 NUMERIC RESPONSE DATA>
Sets or queries the individual MONitor status register settings.

B Setting and querying SLOT1 status registers

<Event>
<Condition>
<Enable>

<PTRansition>

<NTRansition>

Parameter

Response
Function
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:STATus:QUEStionable:MONitor:SLOT1[:EVEN{t]?
:STATus:QUEStionable:MONitor:SLOT1:CONDition?
:STATus:QUEStionable:MONitor:SLOT1:ENABIle <numeric>
:STATus:QUEStionable:MONitor:SLOT1:ENABIle?
:STATus:QUEStionable:MONitor:SLOT1:PTRansition <numeric>
:STATus:QUEStionable:MONitor:SLOT1:PTRansition?
:STATus:QUEStionable:MONitor:SLOT1:NTRansition <numeric>
:STATus:QUEStionable:MONitor:SLOT1:NTRansition?

<numeric> = <DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false

1 (BIT Q) PLL UNLOCK occurred.
<numeric>=<NR1 NUMERIC RESPONSE DATA>

Sets or queries the individual SLOT1 status register settings.



B Setting and querying SLOT3 status registers

<Event>
<Condition>
<Enable>
<PTRansition>

<NTRansition>

Parameter

Response
Function

:STATus:QUEStionable:MONitor:SLOT3[:EVENt]?
:STATus:QUEStionable:MONitor:SLOT3:CONDition?
:STATus:QUEStionable:MONitor:SLOT3:ENABIle <numeric>
:STATus:QUEStionable:MONitor:SLOT3:ENABIle?
:STATus:QUEStionable:MONitor:SLOT3:PTRansition <numeric>
:STATus:QUEStionable:MONitor:SLOT3:PTRansition?
:STATus:QUEStionable:MONitor:SLOT3:NTRansition <numeric>
:STATus:QUEStionable:MONitor:SLOT3:NTRansition?
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false.

128 (BIT 7) 3.2G PPG status register summary

<numeric>=<NR1 NUMERIC RESPONSE DATA>
Sets or queries the individual SLOT3 status register settings.
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B Setting and querying SLOT4 status registers

<Event> :STATus:QUEStionable:MONitor:SLOT4[:EVENt]?
<Condition> :STATus:QUEStionable:MONitor:SLOT4:CONDition?
<Enable> :STATus:QUEStionable:MONitor:SLOT4:ENABIle <numeric>

:STATus:QUEStionable:MONitor:SLOT4:ENABIle?
<PTRansition> :STATus:QUEStionable:MONitor:SLOT4:PTRansition <numeric>
:STATus:QUEStionable:MONitor:SLOT4:PTRansition?
<NTRansition> :STATus:QUEStionable:MONitor:SLOT4:NTRansition <numeric>
:STATus:QUEStionable:MONitor:SLOT4:NTRansition?
Parameter <numeric> = <DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false
8 (BIT 3) 3.2G ED status register summary

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Sets or queries the individual SLOT4 status register settings.

B Setting and querying 3.2G ED(Slot4) status registers

<Event> :STATus:QUEStionable:MONitor:SLOT4:G32E[:EVENt]?
<Condition> :STATus:QUEStionable:MONitor:SLOT4:G32E:CONDition?
<Enable> :STATus:QUEStionable:MONitor:SLOT4:G32E:ENABIle <numeric>

:STATus:QUEStionable:MONitor:SLOT4:G32E:ENABIle?
<PTRansition> :STATus:QUEStionable:MONitor:SLOT4:G32E:PTRansition <numeric>

:STATus:QUEStionable:MONitor:SLOT4:G32E:PTRansition?
<NTRansition> :STATus:QUEStionable:MONitor:SLOT4:G32E:NTRansition <numeric>

:STATus:QUEStionable:MONitor:SLOT4:G32E:NTRansition?

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false

1 (BIT Q) Ins error occurred.

2 (BIT 1) Omi error occurred.

4 (BIT 2) Total Error occurred.

8 (BIT 3) Delay Trouble occurred.

16 (BIT 4) Pattern Sync Loss occurred.
32 (BIT 5) Clock Loss occurred.

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Sets or queries 3.2G ED(Slot4) status registers setting.

6-104



B Setting or querying 3.2G PPG(Slot3) status registers

<Event> :STATus:QUEStionable:MONitor:SLOT3:G32P[:EVEN{]?
<Condition> :STATus:QUEStionable:MONitor:SLOT3:G32P:CONDition?
<Enable> :STATus:QUEStionable:MONitor:SLOT3:G32P:ENABIle <numeric>

:STATus:QUEStionable:MONitor:SLOT3:G32P:ENABIe?
<PTRansition> :STATus:QUEStionable:MONitor:SLOT3:G32P:PTRansition <numeric>

:STATus:QUEStionable:MONitor:SLOT3:G32P:PTRansition?
<NTRansition> :STATus:QUEStionable:MONitor:SLOT3:G32P:NTRansition <numeric>

:STATus:QUEStionable:MONitor:SLOT3:G32P:NTRansition?

Parameter <numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0 All bits are false.
1 (BIT Q) PPG Clock Loss occurred.
2 (BIT 1) Delay Trouble occurred.

Response <numeric>=<NR1 NUMERIC RESPONSE DATA>
Function  Sets or queries 3.2G ED(Slot4) 3.2G PPG(Slot3) status registers setting.
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CHAPTER 7 DETAILS ON DEVICE MESSAGES(NATIVE)
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7.1. Command List

Table 7-1 PPG Commadn List (1/2)

DataRequest
Function Control Message Mess;lge Details
Header | Numeric data Header
Part Part Part
Pattern Output Mode PTO NR1 Format | PTO? 7.3.1.1
Transmission Pattern PTN NR1 Format | PTN? 7.3.1.2
Transmission Pattern Mark Ratio MRK NR1 Format | MRK? 7.3.1.3
Transmission Pattern Logic LGC NR1 Format | LGC? 7.3.1.4
Bit Shift SET NR1 Format | SFT? 7.3.1.5
Zero-Subst Pattern Length ZPL NR1 Format | ZPL? 7.3.1.6
Length of Consecutive Zeros of Zero- | ZLN NR1 Format | ZLN? 7.3.1.7
Subst Pattern
PRGM Pattern Length DLN NR1 Format | DLN? 7.3.1.8
Burst Mode BRM NR1 Format | BRM? 7.3.1.9
Burst Cycle BRC NR1 Format | BRC? 7.3.1.10
Burst Enable Length BRE NR1 Format | BRE? 7.3.1.11
Number of Pattern Pages PAG NR1 Format | PAG? 7.3.1.12
ADR ADR?

Pattern Bit BIT NR1 Format | BIT? 7.3.1.13

or HEX

Format
Pattern Data PDT HEX Format | PDT? 7.3.1.14

or Binary

Format
Pattern Binary Data BDT HEX Format | BDT? 7.3.1.15
Reversion of Transmission Pattern | DRA HEX Format 7.3.1.16
Specification Address Data
(address sepecification)
Reversion of Transmission Pattern | DRD HEX Format 7.3.1.17
Specification Address Data
(delta specification)
Pattern Data Input Byte Number WRT NR1 Format | - 7.3.1.18
Pattern Data Output Byte Number - - RED 7.3.1.19
ALL Preset(All Pages) ALL NR1 Format 7.3.1.20
ALL Preset(One Page) PST NR1 Format | - 7.3.1.21
Error Insertion EAD NR1 Format | EAD? 7.3.1.22
Error Insertion Route ECH NR1 Format | ECH? 7.3.1.23
Level of PRBS 1 PML NR1 Format | PML? 7.3.1.24
Level of PRGM 1 GML NR1 Format | GML? 7.3.1.25
On/Off of Output OON NR1 Format | OON? 7.3.2.1
ON/OFF of Clock Output CON NR1 Format | CON? 7.3.2.2
ON/OFF of XClock Output XCO NR1 Format | XCO? 7.3.2.3
Setting of Clock Output Delay CDL NR1 Format | CDL? 7.3.2.4
Clock Output Level CLL NR1 Format | CLL? 7.3.2.5
XClock Output Level XCL NR1 Format | XCL? 7.3.2.6
Clock Output Amplitude CAP NR2 Format | CAP? 7.3.2.7
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Table 7-1 PPG Command List (2/2)
Control Message DataRequest
Function Message Details
Header | Numeric data Header
Part Part Part
XClock Output Amplitude XCA NR2 Format XCA? 7.3.2.8
Clock Output Offset COS NR2 Format COS? 7.3.2.9
XClock Output Offset XCF NR2 Format XCF? 7.3.2.10
Offset Reference Port Selection OoPS NR1 Format OPS? 7.3.2.11
Offset Reference Value OFS NR1 Format OFS? 7.3.2.12
Setting of Clock Duty CDT NR1 Format CDT? 7.3.2.13
Setting of XClock Duty XDT NR1 Format XDT? 7.3.2.14
setting of Clock DC impedance CIM NR1 Format CIM? 7.3.2.15
ON/OFF of Data Output DON NR1 Format DON? 7.3.2.16
ON/OFF of XData Output XDO NR1 Format XDO? 7.3.2.17
Setting of Data DC impedance DIM NR1 Format DIM? 7.3.2.18
Data Cross Point DCR NR1 Format DCR? 7.3.2.19
XData Cross Point XDC NR1 Format XDC? 7.3.2.20
Data Output level DAL NR1 Format DAL? 7.3.2.21
XData Output level XDL NR1 Format XDL? 7.3.2.22
Data Output Amplitude DAP NR2 Format DAP? 7.3.2.23
XData Output Amplitude NAP NR2 Format NAP? 7.3.2.24
Data Output Offset DOS NR2 Format DOS? 7.3.2.25
XData Output Offset NOS NR2 Format NOS? 7.3.2.26
Selection of Sync Output Signal SOP NR1 Format SOP? 7.3.2.27
Selection of Pattern Sync Output Posi- | PSP NR1 Format PSP? 7.3.2.28
tion
PPG Clock Loss PCL? 7.3.3.1
Delay Trouble3 DTR? 7.3.3.2
Delay Setting State - - DLY? 7.3.3.3
Setting of Clock/XClock Grouping CGR NR1 Format CGR? 7.3.4.1
Setting of Data/XData Grouping TRK NR1 Format TRK? 7.3.4.2
PPG/ED Pattern Common Setting PCO NR1 Format PCO? 7.3.4.3
Table 7-2 Internal Synthesyzer Command List
Control Message Data Request
Function Message Details
Header Numeric data Header Part
Part Part

Setting of Clock Frequency FRQ NR1 Format FRQ? 7.4.1.1
Clock Reference Signal RFC NR1 Format RFC? 7.4.1.2
PLL Lock State - NR1 Format PLL? 7.4.1.3
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Table 7-3 ED Command List (1/3)

Control Message DataReques
tMessage
Function Header Numeric data Header Details
Part Part Part
Pattern Reception Mode (Pattern input | PTI NR1 Format PTI? 7.5.1.1
mode)
Reception Pattern PTN NR1 Format PTN? 7.5.1.2
Reception Pattern Mark Ratio MRK NR1 Format MRK? 7.5.1.3
Reception Pattern Logic LGC NR1 Format LGC? 7.5.1.4
Bit Shift SFT NR1 Format SET? 7.5.1.5
Zero-Subst Pattern Length ZPL NR1 Format ZPL? 7.5.1.6
Length of Consecutive Zeros of Zero- | ZLN NR1 Format ZLN? 7.5.1.7
Subst Pattern
PRGM Pattern Length DLN NR1 Format DLN? 7.5.1.8
Automatic Synchronization Function SYN NR1 Format SYN? 7.5.1.9
Synchronization Loss Threshold LTH NR1 Format LTH? 7.5.1.10
Synchronization Gain Threshol GTH NR1 Format GTH? 7.5.1.11
Synchronization Gain Threshol ITH NR1 Format ITH? 7.5.1.12
Internal Synchronization Threshold FSY NR1 Format FSY? 7.5.1.13
Frame Length FLN NR1 Format FLN? 7.5.1.14
Number of Pattern Pages PAG NR1 Format PAG? 7.5.1.15
ADR ADR?
BIT Pattern Bit BIT NR1 Format BIT? 7.5.1.16
Pattern Data PDT HEX Format or PDT? 7.5.1.17
BINARY Format
Pattern Binary Data BDT HEX Format or BDT? 7.5.1.18
BINARY Format

Reversion of Transmission Pattern | DRA HEX Format 7.5.1.19
Specification Address Data
(address specification)
Reversion of Transmission Pattern | DRD HEX Format 7.5.1.20
Specification Address Data
(delta specification)
Pattern Data Input Byte Number WRT NR1 Format - 7.5.1.21
Pattern Data Output Byte Number - - RED 7.5.1.22
Preset (All pages) ALL NR1 Format 7.5.1.23
Preset (One page) PST NR1 Format - 7.5.1.24
Level of PRBS 1 PML NR1 Format PML? 7.5.1.25
Level of PRGM 1 GML NR1 Format GML? 7.5.1.26
Setting of Measurement Item TIT NR1 Format TIT? 7.5.1.27
Measurement Start/Restart STA 7.5.1.28
Measurement Stop STO - - 7.5.1.29
measurement restart setting MRS NR1 Format MRS? 7.5.1.30
Setting of Measurement Mode MOD NR1 Format MOD? 7.5.1.31
Measurement Period Setting PRD NR1 Format PRD? 7.5.1.32
Timed Start Setting TSS NR1 Format TSS? 7.5.1.33
Timed Start Time Setting STI NR1 Format STI? 7.5.1.34
Error Detection Mode Selection ETY NR1 Format ETY? 7.5.1.35
Measurement Mask Route Selection SCH BINARY Format | SCH? 7.5.1.36
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Table 7-3 ED Command List (2/3)

Control Message DataReques
tMessage
Function Header Numeric data Header Details
Part Part Part

Measurement Start Time MSA? 7.5.1.37
Measurement Stop Time MSO? 7.5.1.38
Measurement Status MSR? 7.5.1.39
Measurement Elapsed Time MLP? 7.5.1.40
Measurement Residual Time ETI? 7.5.1.41
Intermediate Data Creation Time INT? 7.5.1.42
Alarm Occurrence Time AOT? 7.5.1.43
Alarm Recovery Time - - ART? 7.5.1.44
Setting of Eye Margin Measurement | EMD NR1 Format EMD? 7.5.1.45
Mode
Eye Margin Measurement Item Setting | EYT NR1 Format EYT? 7.5.1.46
Eye Margin Measurement Threshold | EMT NR1 Format EMT? 7.5.1.47
Setting
Eye Margin Measurement Resolution | EMR NR1 Format EMR? 7.5.1.48
Setting
Eye Diagram Measurement Threshold | EDT BINARY EDT? 7.5.1.49
Setting Format
Eye Diagram Measurement Effective EDP? 7.5.1.50
Measurement Points
Setting of Auto Search Mode ASM NR1 Format ASM? 7.5.1.51
Auto Search Function SRH NR1 Format SRH? 7.5.1.52
PRBS Pattern Search Function PSH NR1 Format PSH? 7.5.1.53
Clock Input Polarity CPL NR1 Format CPL? 7.5.2.1
Clock Input Phase Setting CPA NR1 Format CPA? 7.5.2.2
Clock Input Terminal Voltage CTM NR1 Format CTM? 7.5.2.3
Data Input Level DAL NR1 Format DAL? 7.5.2.4
Data Input Threshold Setting DTH NR1 Format DTH? 7.5.2.5
Sets/queries Data Input Terminal | DTM NR1 Format DTM? 7.5.2.6
Voltage.
Clock Loss Process Option CLS NR1 Format CLS? 7.5.3.1
Sync Loss Process Option SLS NR1 Format SLS? 7.5.3.2
Measurement Interval Time Selection | ITV NR1 Format 1TV? 7.5.3.3
Error Performance Data Measure- | PRF NR1 Format PRF? 7.5.3.4
ment ON/OFF
Error Performance Threshold Setting | ETH NR1 Format ETH? 7.5.3.5
Threshold EI / %EFI Measurement | TEI NR1 Format TEI? 7.5.3.6
ON/OFF
Power Fail Measurement ON/OFF PFM NR1 Format PFM? 7.5.3.7
Error Ratio Measurement Result ER? 7.5.3.8
Error Count Measurement Result EC? 7.5.3.9
Clock Count Measurement Result cC? 7.5.3.10
Error Interval Count Measurement EI? 7.5.3.11
Result
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Table 7-3 ED Command List (3/3)

Control Message

DataRequest

Function Header Numeric data Message Details
Part Part Header Part

Error Free Interval Rate Meas- EFI? 7.5.3.12
urement
Clock Frequency Measurement FRQ? 7.5.3.13
Result
Performance % Measurement PEFP? 7.5.3.14
Result
Performance Count Measurement PFC? 7.5.3.15
Result
Threshold EI Measurement Re- THE? 7.5.3.16
sult
Threshold %EFI Measurement THEF? 7.5.3.17
Result
Alarm Interval Measurement Re- AIN? 7.5.3.18
sult
One Second Average Error Ratio OER? 7.5.3.19
Measurement Result
One Second Average Error Count OEC? 7.5.3.20
Measurement Result

Data Output Format FMT NR1 Format FMT? 7.5.3.21
Intermediate Measurement Re- IMD? 7.5.3.22
sult Output Function
Eye Margin Measurement Result EMM? 7.5.3.23
Eye Diagram Measurement Re- EDM? 7.5.3.24
sult
Measurement Result Store Func- | BST NR1 Format 7.5.3.25
tion
Measurement Result Store Buffer | BCL 7.5.3.26
Clear Function
Clock Loss Status CLI? 7.5.3.27
Sync Loss Status SLI? 7.5.3.28
Error Detection Status ERS? 7.5.3.29
Error Detection Status BES? 7.5.3.30
Power Fail Status POF? 7.5.3.31
Delay Trouble DTR? 7.5.3.32
Delay Setting Status - - DLY? 7.5.3.33
Synchronous Signal Output Selec- | SOP NR1 Format SOP? 7.5.4.1
tion
PPG/ED Pattern Common Setting | PCO NR1 Format PCO? 7.5.5.1
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Table 7-4 Main Frame Command List (1/3)

Control Message DataRequ
Function estMessag | Details
e
Header Numeric data Header
Part Part Part

Child Window Open/Close WOC BINARY Format | WOC? 7.6.1.1
System Child Window panel selection SYW NR1 Format SYW? 7.6.1.2
Setup Child Window Panel Selection SEW NR1 Format SEW? 7.6.1.3
Test Menu Child Window Panel Selection | TEW NR1 Format TEW? 7.6.1.4
Real Time/Measurement Time Display | TIM NR1 Format TIM? 7.6.1.5
Selection
Result Child Window Sub Window Selec- | REW NR1 Format REW? 7.6.1.6
tion
Intermediate Result Display Function CUR NR1 Format CUR? 7.6.1.7
Performance Result Display Selection PFD NR1 Format PFD? 7.6.1.8
Zoom window display ON/OFF setting Z0OM NR1 Format ZOM? 7.6.1.9
Zoom Window Display Item Setting 701 NR1 Format 701? 7.6.1.10
Zoom Window Performance Item Setting | ZOP NR1 Format Z0P? 7.6.1.11
Zoom Window Threshold Ei/%Efi Setting | ZOT NR1 Format Z0T? 7.6.1.12
History Lamp Reset HRE - - 7.6.1.13
Eye Margin Measurement Display Error | DER BINARY Format | DER? 7.6.1.14
Ratio
Eye Diagram Display Window Selection | EDD NR1 Format EDD? 7.6.1.15
Eye Diagram Display Auto Scale ASC - - 7.6.1.16
Eye Diagram Voltage Scale Setting VSC NR2 Format VSC? 7.6.1.17
Eye Diagram Phase Scale Setting PSC NR1 Format PSC? 7.6.1.18
Eye Diagram Marker Display ON/OFF EMA NR1 Format EMA? 7.6.1.19
Marker Operation Mode MKM NR1 Format MKM? 7.6.1.20
Marker Specification Threshold MKT NR1 Format MKT? 7.6.1.21
Marker Move Specification MMV NR1 Format - 7.6.1.22
Marker Position MKP NR1 Format MKP? 7.6.1.23
Customize Customize Window Display | CUS NR1 Format CUSs? 7.6.1.24
Slot Setting
Customize Window Display Item Setting | CUI NR1 Format CUI? 7.6.1.25
Customize Window Display Item Port | CUP NR1 Format cup? 7.6.1.26
Setting
Customize Window Pattern Setting Unit | CPT NR1 Format CPT? 7.6.1.27
Customize Edit Pattern Position Specifi- | CPF NR1 Format CPF? 7.6.1.28
cation
Customize Window Measurement Dis- | CRI NR1 Format CRI? 7.6.1.29
play Item
System Error Monitor Buzzer ON/OFF | SYS NR1 Format SYS? 7.6.2.1
Setting
Error Monitor Buzzer ON/OFF Setting MON NR1 Format MON? 7.6.2.2
Alarm Monitor Buzzer ON/OFF Setting | ALM NR1 Format ALM? 7.6.2.3
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Table 7-4 Main Frame Command List (2/3)

Control Message DataRequest
Function Message Details
Header Numeric data Header Part
Part Part
System Error Type SYT BINARY SYT? 7.6.2.4
Format

Internal Timer Setting RTM NR1 Format RTM? 7.6.2.5
Input / Output Buffer Size BUF NR1 Format BUF? 7.6.2.6
Hardware Organization HDR NR1 Format HDR? 7.6.2.7
Software Organization SFR NR2 Format SFR? 7.6.2.8
Data Recall RCL NR1 Format - 7.6.2.9
Data Save SAV NR1 Format 7.6.2.10
Quick Recall QRC STRING DATA 7.6.2.11
Quick Save QSA STRING DATA | - 7.6.2.12
File No./Directory Mode Selection FIL NR1 Format FIL? 7.6.2.13
File Catalog - - CAT? 7.6.2.14
Floppy Access Status - NR1 Format MAC? 7.6.2.15
Initialize INI 7.6.2.16
Hard Copy HCP - 7.6.2.17
Prints Text PTX STRING DATA | - 7.6.2.18
Threshold EI/%EFI Print Selection THR NR2 Format THR? 7.6.2.19
Performance Data Print Selection EPF NR1 Format EPF? 7.6.2.20
Error Measurement Print ERP NR1 Format ERP? 7.6.2.21
Alarm Interval Print Select ALP NR1 Format ALP? 7.6.2.22
Frequency Data Print Select FRP NR1 Format FRP? 7.6.2.23
Manual Print Start PSA - 7.6.2.24
Addressed Pattern Print PAD NR1 Format 7.6.2.25
All Pattern Print PAL NR1 Format 7.6.2.26
Eye Margin Measurement Result | PEM 7.6.2.27
Print
Recall Eye Diagram Print PER - - 7.6.2.28
LSB,MSB Swap Command SWP NR1 Format SWP? 7.6.2.29
Termination Select TRM TRM? 7.6.2.30
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Table 7-4 Main Frame Command List (3/3)

Control Message DataRequest
Function Message Details
Header Numeric data Header Part
Part Part
Service Request Enable Register(ED) | SRQ NR1 Format SRQ? 5.7.1.1
Status Byte Register(ED) STB BINARY STB? 5.7.1.2
Format
Standard Event Status Enable | ESE NR1 Format ESE? 5.7.1.3
Register(ED)
Event Status Register(ED) ESR BINARY ESR? 5.7.1.4
Format
Extended Event Status Enable | EES NR1 Format EES? 5.7.1.5
Register(ED)
Event Status Register(ED) EER BINARY EER? 5.7.1.6
Format
Service Request Enable Register | SRQ NR1 Format SRQ? 5.7.2.1
(PPG/Synthe)
Status Byte Register STB BINARY STB? 5.7.2.2
(PPG/Synthe) Format
Standard Event Status Enable | ESE NR1 Format ESE? 5.7.2.3
Register(PPG/Synthe)
Event Status Register ESR BINARY ESR? 5.7.2.4
(PPG/Synthe) Format
Extended Event Status Enable | EES NR1 Format EES? 5.7.2.5
Register (PPG/Synthe)
Event Status Register(PPG/Synthe) | EER BINARY EER? 5.7.2.6
Format
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7.2. Difference with Conventional BERTS (MP1650A/MP1651A)

To run programs which have conventionally been used by MP1650A or MP1651A on this
instrument, these programs need to be re-configured to a certain extent in regard to the following
items.

7.2.1. Restriction on Address

MP1650A and MP1651A allowed the user to have freedom to set any value in the range between
0 and 30 as the GPIB address. On this instrument, however, for reasons relating to the
hardware restrictions, the address of MP163220C PPG + OPT-03 Internal Synthesizer and the
address used by MP163240C ED must be two consecutive addresses. Addresses can be specified
in the range between 2 and 28. In this case, it is up to the user to decide which one of these
addresses will be allocated to an odd number address or an even number address.

7.2.2. Difference between PPG and Internal Synthesizer Commands
The table below shows commands enabled by MP1650A but disabled by this instrument.
Table 7-5 Commands Disabled by MP1632C

Control Request Function
Message Message

CLK CLK? Switching of the operating clock

RES RES? Internal clock frequency setting esolution

WNB WNB? No. of words

WLN WLN? Word length

SPD SPD? Switching of output between the front and the rear

SCH SCH? No. of channels for external pattern input

MEM MEM? Switching of the memory function

RSV — Re-saving of data

— PWI? Power interruption and recovery state
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The table below shows the commands not fully compatible with the commands of MP1650A.

Table 7-6 Commands Not Entirely Compatible

Control | Request Function Difference
Message Message

FRQ FRQ? [ Internal clock | The resolution of setting the frequency is fixed at
frequency kHz.

The return value is a fixed, seven-digit value.

PTN PTN? | Output pattern Selecting PROG.WORD is disabled.

Zero-Subst was added.

DLN DLN? | Data length With the setting range having been expanded, the

return value comes in a fixed, seven-digit value.

PAG PAG? | Number of pages With the setting range having been expanded, the

ADR ADR? return value comes in a fixed, six-digit value.

BIT BIT? | Pattern bit The method of making a query changed. See

page 7-14 "How to Use Bit?" for more information.
WRT — Number of bytes for | The maximum number of bytes to be transferred
pattern data input | at a time was changed from 65536 to 400 bytes.
In addition, as the new transfer method does not
use DMA, a maximum of approximately three
minutes need to be set for a single transfer.

RED — Number of bytes for | The maximum number of bytes to be transferred
pattern data output | at a time was changed from 65536 to 400 bytes.

Moreover, the new transfer method does not use
DMA.

OFS OFS? | Reference value for | The commands used in the past specified

offsetting output reference values for all ports. However, the new
commands only require the changing of reference
values for pre-specified ports.

FIL FIL? | Switching of the | The format of the return value of directory
file No. and the |information was changed. See examples of
directory mode command application for more information.

RCL — Recalling of data The parameter was changed.

SAV — Saving of data The parameter was changed.

ECH ECH? | Error insertion | The number of error insertion channels decreased
channel from 32 channels to 8 channels.
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7.2.3. Difference in ED Command
The table below shows commands enabled by MP1651A but disabled by this instrument.

Table 7-7 Commands Disabled by MP1632C

Control | Request
Message | Message
WNB WNB? | Number of words
WLN WLN? | Word length
MEM MEM? | Switching of the memory function
RSV — Re-saving of data
FRM FRM? | Frame / word length
DMS DMS? | Display mode

Function

PRN PRN? Printer function
MSK MSK? | Selection of the masked route length
DGT DGT? Selection of the number of digits to be displayed
CAL CAL? Function to calculate data during the measurement
ITM ITM? Selection of intermediate data printing
0SC 0SC? Selection of a single second data printing
DOT DOT? Selection of a single second data printing threshold
PSV PSV? Paper saving function

— MTY? | Function to select GPIB output of measurement

results
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Table 7-8 Commands Not Entirely Compatible

Control | Request Function Difference
Message Message
PTN PTN? Output pattern Selecting PROG.WORD is disabled.
Zero-Subst was added.
FLN FLN? Frame length The frame length can be set in eight steps between the
minimum value of 8 and the maximum value of 32.
DLN DLN? Data length With the setting range having been expanded, the
return value comes in a fixed, seven-digit value.
PAG PAG? Number of pages With the setting range having been expanded, the
ADR ADR? return value comes in a fixed, six-digit value.
BIT BIT? Pattern bit The method of making a query changed. See page 7-14
"How to Use Bit?" for more information.
WRT — Number of bytes for | The maximum number of bytes to be transferred at a
pattern data input time was changed from 65536 to 400 bytes. In
addition, as the new transfer method does not use DMA,
a maximum of approximately three minutes need to be
set for a single transfer.
RED — Number of bytes for | The maximum number of bytes to be transferred at a
pattern data output | time was changed from 65536 to 400 bytes. Moreover,
the new transfer method does not use DMA.
TIM TIM? Switching of real- | The parameter was changed.
time measurement
time
FIL FIL? Switching of the file | The format of the return value of directory information
No. and the directory | was changed. See examples of command application
mode for more information.
RCL — Recalling of data The parameter was changed.
SAV — Saving of data The parameter was changed.
SCH SCH? Number of masked | The number of channels is always fixed at no more than
route channels eight.
ITV ITV? Selection  of the | Selecting 200 mS and 500 mS is disabled, but selecting

measurement
interval time

1S is enabled.
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How to Use BIT?

If the output order to GPIB, the input order from GPIB, the GPIB address and the variable to
hold the value read out are assumed to be OUTPUT, ENTER, Gadr and B$ respectively, 29 pages
equivalent of PRGM patterns were read out by MP1650A or MP1651A in the manner shown
below. In this case, 16 bits constitute a page.

OUTPUT Gadr ; “PAG 1”
OUTPUT Gadr ; “BIT?”
FOR I = 1 TO 4
ENTER Gadr ; BS
PRINT BS
NEXT T

However, the method was changed as shown below on MP1632C. More specifically, the
commands are sent before the value 1s read out.

OUTPUT Gadr ; “PAG 1”

FOR I = 1 TO 4
OUTPUT Gadr ,; “BIT?”
ENTER Gadr ; BS
PRINT BS

NEXT T

The printed results of both the application examples mentioned above are as follows.

PAG 1 ; BIT #H0000, #H000O0, #H000O0, #HO000, #H000O, #H0000, #H0000, #HO00O0O
PAG 9 ; BIT #H0000, #H0000, #HO000O, #HO0O0O, #HO000, #H0000, #HO000O, #H0O0OQO
PAG 17 ; BIT #H0000, #HO000, #HO000, #HO0000, #H0000, #H0000, #H0000, #HO00O0O
PAG 25 ; BIT #HO0000, #HO0O00, #HO0000, #H0000, #HO0O0O0O
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7.3. Setting of 3.2G PPG (MU163220C)

This section describes the details of the setting/query commands concerning 3.2G PPG.
Note 1) For unstipulated commands and parameters, corresponding errors take place.

Note 2) A command error takes place when an intrinsic command of this device is sent in a
state where the 3.2G PPG unit is not in the measuring instrument.

Note 3) In regard to parameter setting, if a parameter is set in a step smaller than the pre-
set steps, the smallest pre-set value which comes closest to the value specified will
be set. In other words, any number which fails to reach a full unit will be
truncated.

Note 4) The space is expressed by a A.
7.3.1. Sending Pattern Related
Makes settings and queries concerning the transmission patterns.

7.3.1.1. PTO Pattern Output Mode (Pattern Output mode)

Function  Sets/queries the method of outputting the transmission patterns.

Header Program Query Response (No. of
characters)
PTO PTOAmM PTO? PTOAm (FIX1)

Parameter m =<NR1>
0 : Repeat mode
1 : Burst mode
Application example
Program
* Sets the transmission pattern at the repeat mode.
> PTOAO
Query
* Queries the method of outputting the transmission pattern when it is in the burst
mode.
>PTO?
<PTOA1
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7.3.1.2. PTN Transmission Pattern (Pattern mode)

Function  Sets/queries the type of transmission pattern.

Header Program Query Response (No. of characters)
PTN PTNAm PTN? PTNAm (FIX2)
Parameter m =<NR1>
1:PRGM
: PRBS7
: PRBS9
:PRBS11
:PRBS15
: PRBS20
: PRBS23
: PRBS31
10 : Zero-Subst
Application example
Program
+ Sets the transmission pattern at PRGM.

> PTNA1

Query
* Queries the transmission pattern when the parameter is set at PRBS23.
>PTN?
< PTNAAS

NO 00 N O~ 0 W N
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7.3.1.3. MRK

Transmission Pattern Mark Ratio (Mark ratio mode)

Function  Sets/queries the mark ratio when the transmission pattern is set at PRBS.
Header Program Query Response (No. of characters)
MRK MRKAm MRK? MRKAm (FIX1)
Parameter m =<NR1>
0:0/8 0r8/8
1:1/80r7/8
2:1/4 0r3/4

Remarks

3:1/20r 1/2INVT
Application example

Program

- Sets the mark ratio at 1/8 or 7/8.

> MRKA1
Query

+ Queries the output pattern when the mark ratio is set at either 3/4 or 1/4

> MRK?
< MRKA?2

+ Making a query when the PRGM pattern is set.

> MRK?
< ERR

On MP1650A and MP1651A, 0/8 and 8/8, 1/8 and 7/8, 1/4 and 3/4, and 1/2 and
1/2INVT had the same set value depending on the POS/NEG state of Logic.
However, MP1632C has no Logic POS/NES setting of the PRBS pattern.
Accordingly, to establish compatibility with the commands of MP1650A and
MP1651A, a pseudo Logic setting was added to PRBS. The table below shows
the relations between Logic and the Mark ratio.

Logic Mark ratio
POS 0/8 1/8 1/4 1/2
NEG 8/8 7/8 3/4 1/2INVT
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7.3.1.4. LGC Transmission Pattern Logic (Logic mode)

Function  Sets/queries the transmission pattern logic.

Header Program Query Response (No. of characters)
LGC LGCAm LGC? LGCAm (FIX1)
Parameter m =<NR1>
0: POS(PRGM, at Zero-Subst) 0/8,1/8,1/4,1/2(at PRBS)
1 :NEG(PRGM, at Zero-Subst) 8/8.7/8,3/4,1/2INVT(at PRBS)
Application example
Program
* Sets logic at POS when the transmission pattern logic is set at PRBS.
> LGCAO

+ Sets the mark ratio at 3/4 when the transmission pattern logic is set at
PRBS and the mark ratio is 1/4.
> LGCA1l
Query
* Queries logic when the transmission pattern logic is set at PRBS and the
mark ratio is 1/8.
> LGC?
< LGCAO
* Queries logic when the transmission pattern logic is set NEG at Zero-Subst.
> LGC?
< LGCA1l

7.3.1.5. SFT Bit Shift (Mark ratio bit shift)

Function  Sets/queries the number of bit shifts of the PRBS pattern mark ratio.

Header Program Query Response (No. of characters)
SFT SFTAm SFT? SFTAm (FIX1)

Parameter m =<NR1>
0: 1 bit shift
1: 3bitshift

Application example

Program
- Sets the bit shift at 1 bit.

> SFTAO
Query
- Makes a query when the parameter is set at 3 bit shift.
> SFET?
< SFTA1

* Queries logic when the bit shift is NEG at Zero-Subst.
> SFT?
< ERR
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7.3.1.6. ZPL Zero-Subst Pattern Length (Zero-Subst Pattern Length)

Function  Sets/queries the length of the Zero-Subst pattern.

Header Program Query Response (No. of characters)
ZPL ZPL/Am ZPL? ZPLAm (FIX1)
Parameter m =<NR1>
2217
3:2A9
5:2A11
6:2N15
Application example
Program
+ Sets the pattern length at 2 * 15.
> ZPLA6
Query
+ Makes a query when the pattern length is 2 * 9.
> ZPL?
< ZPLA3

+ Makes a query when the pattern length is set at PRBS.
> ZPL?
< ERR

7.3.1.7. ZLN Length of Consecutive Zeros of Zero-Subst Pattern (Zero Length)

Function  Sets/queries the length of consecutive zeros of the Zero-Subst pattern.

Header Program Query Response (No. of characters)
ZLN ZLNAm ZLN? ZLNAm (FIX5)
Parameter m =<NR1>
Sets the length of consecutive zeros within the range shown below.
7to 127 /step 1 :2A7
9to 511 /step 1 :2A9
11102047 /step 1 :2A11
151032767 /step 1 :2A15

Application example

Program
- Sets the length of consecutive zeros at 98 bits.
> ZLNA98
Query
+ Makes a query when the length of consecutive zeros is 423 bits.
> ZLN?

< ZLNAAA423

+ Makes a query when the length of consecutive zeros is set at PRBS.
> ZLN?
< ERR
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7.3.1.8. DLN  PRGM Pattern Length (PRGM data length)

Function  Sets/queries the PRGM pattern length.

Header Program

Query

Response (No. of characters)

DLN DLNAmM

DLN?

DLNAm (FIX7)

Parameter m =<NR1>

Sets the pattern length within the range shown below.

2 to

131072

262144

524288

1048576

2097152

4194304
Application example
Program

fo
to
fo
fo
fo
fo

131072 :
262144
524288
1048576
2097152:
4194304
8388608:

step 1
step 2
step 4
step 8
step 16
step 32
step 64

+ Sets the pattern length at 1048576.
> DLNA1048576

Query

- Makes a query when the pattern length is 514 bits.

> DLN?

< DLNAAAAAS514
- Makes a query when the pattern length is set at PRBS.

> DLN?
< ERR

7.3.1.9. BRM  Burst Mode (Pattern burst mode)

Function  Sets/queries the burst mode of the transmission pattern.

Header Program

Query

Response (No. of characters)

BRM BRMAm

BRM?

BRMAm (FIX1)

Parameter m =<NR1>

0:INT (Internal burst)
1 : EXT (External burst)

Application example
Program

+ Sets the Mode at INT.

> BRMAO
Query

+ Makes a query when the Mode is EXT.

> BRM?
< BRMA1

* Makes a query when the Mode is set at Repeat.

> BRM?
< ERR
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7.3.1.10. BRC Burst Cycle (Pattern burst cycle)

Function  Sets/queries the burst cycle of the transmission pattern.

Header Program Query Response (No. of characters)
BRC BRCAm BRC? BRCAm (FIX5)
Parameter m =<NR1>
2 to 50000 2 to 50000 us/Step:]
Application example
Program
+ Sets the Burst Cycle at 10.us
> BRCA10
Query
+ Makes a query when the Burst Cycle is 10000 us.
> BRC?

< BRCA10000

* Makes a query when the Mode is set at Repeat.
> BRC?

< ERR

7.3.1.11. BRE Burst Enable Length (Burst enable length)

Function  Sets/queries the enable length when the transmission pattern is set at burst.

Header Program Query Response (No. of characters)
BRE BREAm BRE? BREAm (FIX5)
Parameter m =<NR1>
1 to 49999 1 10 49999 us/Step:1
Application example
Program
+ Sets the Burst Enable Length at 10 us.
> BREA10
Query
+ Makes a query when the Burst Cycle is 10000 us.
>BRE?

< BREA10000

* Makes a query when the Mode is set at Repeat.
> BRE?

< ERR
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7.3.1.12. PAG Number of Pattern Pages (Page)

Function  Specifies/queries the head of the PRGM pattern to be edited by 16 bits. This
unit of 16 bits is called a page.

Header Program Query Response (No. of characters)
PAG PAGAm PAG? PAGAm (FIX6)
ADR ADRAm ADR? ADRAm (FIX6)
Parameter m =<NR1>
1 to 524288 / Step 1
Application example
Program

+ Sets the head of the editing target at the 1000th page.
(The bit number from the head of the pattern is the 16000th bit.)
> PAGA1000
Sets the head of the editing target at the 1000th page.
(The bit number from the head of the pattern is the 16000th bit.)
> ADRA1000

Query

- Makes a query when the head of the editing target is the 100th page.

> PAG?

< PAGAAAALDOD

+ Makes a query when the head of the editing target is the 100th page.
> ADR?

< ADRAAAAL00

+ Makes a query when the head of the editing target is set at Zero-Subst.
> PAG?
< ERR

+ Makes a query when the head of the editing target is set at Zero-Subst.
> ADR?
< ERR
Remarks  This command, available in two types, PAG and ADR, has the same function in

both formats. The same result is obtained by executing either format. The
value enabled to be set varies by the PRGM pattern length. The maximum
value enabled to be set is the quotient of the pattern length divided by 16. In
the presence of any remainder, the value to be set is the quotient + 1.
Moreover, when a value which exceeds the maximum value enabled to be set is
set, the maximum value effective in that state will be set. Incidentally, the
initial value will be set at 1 when no value is set by this command.
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Incidentally, the bit
In other

7.3.1.13. BIT BIT Pattern Bit (Pattern bit)
Function  Specifies/queries a maximum of eight pages equivalent of PRGM patterns by 16
bits from the position specified by PAG/ADR.
Header Program Query Response (No. of characters)
BIT BITAm BIT? BITAm (as shown below)
BITA#Hm
Parameter m =<NR1>
0 to 65535/ Step 1
#Hm = <Hexadecimal format>
0000 to FFFF / Step 1
m or #Hm 1s enabled to specify data of a maximum of eight pages
equivalent by using a comma (,) as a delimiter.
types to be set here are bitl for LSB and bit16 for MSB.
words, when BITA32768 or BITA#HS8000 is set, 1 is only set for the
bit16 of MSB. On the other hand, when BITA1 or BITA#HO0001 is
set, 1is only set for the bit 1 of LSB.
Response Returns, in the format shown below, the number of pages set and the details of

PAGA******BITA#H**** #H**** #H**** #H**** #H**** #H**** #H**** #H****

the bits from the page to a maximum of eight pages equivalent, leading to the

maximum pattern setting bit.
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7.3.1.13 BIT Pattern Bit (Pattern bit) (continued)
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Application example

Program
- Sets three pages equivalent of pattern bits from the page currently set.

> BITA10,20,30
> BITA#H1000,2000,3000

* Sets the number of pages as well as four pages equivalent of pattern bits

from that page.

> PAGA10;BITA10,20,30,40

> PAGA10;BITA#H1000, #H2000, #H3000, #H4AFFF
> ADRA10;BITA10,20,30,40

> ADRA10;BITA#H1000, #H2000, #H3000, #H4FFF

Query
+ Makes a query when the header of the editing target is 1 and the maximum

number of pages enabled to be obtained is 29.

>BIT?

<PAGANANNANTL; BITA#H0000, #H0000, #H0000, #H0000, #H0000,
#HO000O0, #H0000, #H000O0

Moreover, as the example below shows, patterns can be read to the end.

>BIT?

<PAGAAAAANAAY;BITA#HO0000, #20000, #H0000, #H0000, #H0000,
#HO000, #H0000, #H0000

>BIT?

<PAGAAAAALT;BITA#H0000, #20000, #H0000, #H0000, #H0000,
#HO000, #H0000, #H0000

>BIT?

<PAGAAAAA25;BITA#H0000, #50000, #20000, #H0000, #H0000

The addresses of the patterns to be output increases in the equipment inte-
rior. When a different command is executed before all the patterns are
output, the output of the patterns is terminated.

+ Makes a query when the pattern bit is set at Zero-Subst.

> BIT?
< ERR



7.3.1.14. PDT Pattern Data (Pattern data)

Function  Sets/queries the transmission pattern data in the program division from the
<start> to the <end> address.
Header Program Query Response (No. of characters)
PDT PDTA PDT?Am0 PDTAm (as shown below)
mO,ml,m2

Parameter mO0 = <Hexadecimal format>

Address from which
#HO to #H7FFFFF

to start setting
Address(Hex) 0 to 7FFFFFbit/Step:]

m1 = <Hexadecimal format>

Address at which to
#HO to #H7FFFFF

end setting
Address(Hex) 0 to 7FFFFFbit/Step:1

m2 = <Hexadecimal or binary format>

HH* ..

Hexadecimal data

***% . :data of 1 to 400 characters (equivalent to 400 X 4 bits) (0 to 9, A to

F)
#B*...

Binary data

*¥*%  :data of 1 to 400 characters (equivalent to 400 bits) (0, 1)

Bit number smaller
than the range speci-
fied by <ml> and
<mO0> but larger than
<m2>

Makes setting by repeating <m2> by the number
of bits specified by <m1> and <mO0>.

<Example >
+ <mMO>=#HO, <m1>=#H1F, <m2>=#HABC
Setfing data:D5533DD5  (af LSB First)
ABCABCAB (af MSB First)
+ <MO>=#HO, <m1>=#H7, <m2>=#B011
Sefting data : 10110110 (ot LSB First)
01101101 (at MSB First)

Bit number larger
than the range speci-
fied by <ml> and
<m0> but smaller
than <m2>

Truncates <m2> by the number of bits specified
by <m1> and <mO0>.
<Example >

+ <mO>=#HO, <m1>=#HF, <m2>=#HABCDEF
Sefting data : D5B3  (af LSB First)
ABCD (at MSB First)

- <mO>=#HO, <m1>=#H3, <m2>=#B01100110
Sefting data : 00000110 (at LSB First)
01100000 (ot MSB First)
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7.3.1.14 PDT Pattern Data (Pattern data) (continued)
Response

Bits of data from |***...: Bits of data from <m0>/4 characters
<mO0> equal to or
greater than 400 x 4
bits
Bits of data from |***...: Bits of data from <m0>/4 characters
<m0> smaller than [<Example>
400 x 4 bits Data following the <m0> address - 010100 (Bin)
Response:"#H28" (at LSB First hour(s))

"#H54" (at MSB First hour(s))
(When the last character comes less than 4
bits, the number of bits filled plus zeros inserted
for the number of empty bits constitutes a re-
sponse. The character in the section filled by
no data fails to constitute a response.)

Application example
Program
+ Sets the program pattern of Address (Hex) O to 1F at 0.
> PDTA#HO, #H1F, #HO
Query
* Queries the program pattern from Address (Hex) 0.
> PDT?A#HO
< #H000000.....
Note

When maximum pattern range (from #HO to #H7FFFFF) is specified, it takes about 25 seconds
until pattern loading.starts.
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7.3.1.15. BDT Pattern Binary Data (Pattern binary data)

Function  Sets/queries the transmission pattern data in the program division from the
<start> to the <end> address.
Header Program Query Response (No. of characters)
BDT BDTA BDT?Am0 BDTAm (as shown below)
mO,m1l,m2

Parameter mO = <Hexadecimal format>
Address from which to start setting

Response

#HO to #H7FFFFF

Address(Hex) 0 to 7FFFFFbit/Step:]

m1l = <Hexadecimal format>
Address at which to end setting

#HO to #H7FFFFF

Address(Hex) 0 to 7FFFFFbit/Step:]

m2 = <ARBITRARY BLOCK PROGRAM DATA>

#XYYY<I> X

YYY
<7>

: Number of digits of YYY
: Byte number of <Z> 1 to 16000 (bytes)
: Binary data up to a maximum of 16000 bytes

Bit number smaller than
the range specified by
<ml> and <mO0> but
larger than <Z>

Makes setting by repeating <Z> by the num-
ber of bits specified by <m1> and <mO0>.
< Example >
<MO>=#HO, <m1>=#H1F, <m2>=#12AB
Setting data:82428242 (at LSB First)
41424142 (at MSB Firs)

Bit number larger than
the range specified by
<ml1> and <mO0> but
smaller than <Z>

Truncates <Z> by the number of bits specified
by <m1> and <mO0>.

<Expamle>
<mO>=#HO0, <m1>=#HF, <m2>=#13ABC
Sefting data:8242 (at LSR First)

4142

(at MSB First)

Bits of data from <mO0>
equal to or greater than
16000 X 4 bits

*%% .:16000 characters (XXX x 4 bits)

Bits of data from <mO0>
smaller than 16000 X 4
bits

*¥% :Bits of data from <m0>/4 characters
<Exapmle>
Data following the <m0> address - 010101
(Bin)
Response:"#11(" (at LSB First)

"H11T" (ot MSB First)
(When the last character comes less than 4
bits, the number of bits filled plus zeros insert-
ed for the number of empty bits constitutes a
response. The character in the section filled
by no data fails to constitute a response.)
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7.3.1.15. BDT Pattern Binary Data (Pattern binary data) (continued)
Application example
Program
+ Sets the program pattern of Address (Hex) O to 1F at #H41414141.
> BDTA#HO, #H1F, #11A
Query
* Queries the program pattern from Address (Hex) 0.
> BDT?A#HO
< #H000000.....
Note

When maximum pattern range (from #HO to #H7FFFFF) is specified, it takes about 25 seconds
until pattern loading.starts.

7.3.1.16. DRA Reversion of Transmission Pattern Specification Address Data
(Data reverse address)

Function  Reverses the data of the transmission pattern specification address. (Address

specification)
Header Program Query Response (No. of characters)
DRA DRAAmM1,m2 None None
Parameter ml = <Hexadecimal format>
#HO to #H7FFFFF Start Address(Hex): 0 to 7FFFFFbit/Step:1
m2 = <Hexadecimal format>
#HO to #H7FFFFF End Address(Hex): 0 to 7FFFFFbit/Step:]

Application example

Reverses the program patterns from Address (Hex) O to FF.
> DRAA#HO, #HFF

7.3.1.17. DRD Reversion of Transmission Pattern Specification Address Data
(Data reverse address delta)

Function Reverses the transmission pattern data in the program division. (Delta

specification)
Header Program Query Response (No. of characters)
DRD DRDAm1,m2 None None

Parameter ml = <Hexadecimal format>
#HO to #H7FFFFF Start Address(Hex): 0 to 7FFFFFbit/Step:1
m2 = <NR1>
1 to 8388608 delta :1 to 8388608 bit/Step:1
Application example

Reverses 256 bits equivalent of the program patterns from Address (Hex) O.
> DRDA#HO, 256
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7.3.1.18. WRT Pattern Data Input Byte Number (Pattern data write)

Function  Sets the pattern data by the specified number of blocks from the specified

address.
Header Program Query Response (No. of characters)
WRT WRTAm1l,m2 None None
Parameter ml=<NR1>
1 to 400/ Step1l Number of bytes of pattern transfer
m2 =<NR1>
0 to 524287 / Step1l Head address of pattern input

Application example
Specifies 18 bytes to set data from the 1st to the 9th page since a page consists
of 16 bits.
> WRTA18,0
> ABCDEFGHIJKLMNOPQR

In this case, patterns are stored into memory as shown below.
Address : Pattern

0 : 0100 0010 1000 0010 0010 0010 1100 0010
4 : 0110 0010 1010 0010 0001 0010 1110 0010
8 : 0101 0010 1001 0010 0011 0010 1101 0010
C : 0111 0010 1011 0010 0000 1010 1111 0010
10 : 0100 1010 1000 1010

7.3.1.19. RED Pattern Data Output Byte Number (Pattern data read?)

Function  Reads out the pattern data by the specified number of blocks from the specified

address.
Header Program Query Response (No. of characters)
RED None REDAm1,m2 Data pattern sequence
(as shown below)

Parameter ml =<NR1>

1 to 400 / Stepl Number of bytes of pattern transfer
m2 =<NR1>
0 to 524287 / Step Head address of pattern output

Application example
When reading out data from the 1st to the 10th page.
> REDAZ20,0
< ABCDEFGHIJKLMNOPQRST
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7.3.1.20. ALL ALL Preset (All bits of all pages) (Preset all 0 or 1)

Function  Sets all the transmission patterns either 1 or O.

Header Program Query Response (No. of characters)
ALL ALLAm None None

Parameter m =<NR1>
0 : Clears all bits on all pages.
1 : Sets all bits on all pages.

Application example
Sets all bits to 1.
> ALLA1

7.3.1.21. PST Preset (All bits on a page) (Preset page 0 or 1)

Function  Sets all the transmission patterns on pages set by PAG/ADR either 1 or O.

Header Program Query Response (No. of characters)
PST PSTAm None None
Parameter m =<NR1>
0 : Clears all bits on a page.
1 : Sefts all bits on a page.
Application example

Sets all bits on a page to 1.
> PSTAIL
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7.3.1.22. EAD Error Insertion (Error addition mode)

Function  Switches/queries the error insertion state.
Header Program Query Response (No. of characters)
EAD EADAm EAD? EADAm (FIX1)
Parameter m =<NR1>
O : Error insertion OFF
1:1E-4
2:1E-5
3:1E-6
4:1E-7
5:1E-8
6:1E-9
7 :Single
8:1E-3
9 . External
Application example
Program
+ Inserts an error at the rate of 1E-3
> EADAS
Query
+ Make a query when error insertion is OFF.
> EAD?
< EADADO
7.3.1.23. ECH  Error Insertion Route (Error addition channel)
Function  Sets/queries the route in which an error is inserted.
Header Program Query Response (No. of characters)
ECH ECHAm ECH? ECHAm (FIX1)
Parameter m =<NR1>
1 :Routel 9 :Routel
2 : Route?2 10 : Route?2
3 :Route3d 11 : Routed
4 : Route4 12 : Route4
5 :Routed 13 : Routeb
6 : Routeé 14 : Routeé
7 : Route7 15 : Route7
8 : Route8 16 : Route8
Application example
Program
+ Sets the parameter at Routel.
> ECHA1
Query
+ Makes a query when the parameter is set at Route2.
> ECH?
< ECHAZ2
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7.3.1.24. PML Level of PRBS 1 (PRBS Mark Logic)

Function

Sets/queries whether the PRBS 1 is High level or Low level.

Header

Program

Query

Response (No. of characters)

PML

PMLAm

PML?

PMLAm (FIX1)

Parameter

m =<NR1>

0 Sets PRBS Logic to Mark High.
1 Sets PRBS Logic to Mark Low.

Application example

Program

+ Sets the PRBS Logic at Mark Low.

> PMLA1
Query

* Makes a query when the PRBS Logic is set at Mark High.

> PML?
< PMLADOQ

7.3.1.25. GML Level of PRGM 1 (PRGM Mark Logic)

7-32

Function  Sets/queries whether the PRGM 1 is High level or Low level.
Header Program Query Response (No. of characters)
GML GMLAmM GML? GMLAm (FIX1)
Parameter m =<NRI1>

0:Sets PRGM Logic to Mark High.
1:Sets PRGM Logic to Mark Low.

Application example

Program

+ Sets PRGM Logic to Mark Low.

> GMLA1
Query

+ Makes a query when the PRGM Logic is set at Mark High.

> GML?
< GMLADO




7.3.2. Clock/Data Output Related

Sets/queries the transmit clock and the data.

Note 1) In regard to parameter setting, if a parameter is set in a step other than the pre-set
steps, the smallest pre-set value which comes closest to the value specified will be set.
In other words, any number which fails to reach a full unit will be truncated.

Note 2) An execution error takes place when a PG unit is not in the slot constituting the setting
target.

7.3.2.1. OON  On/Off of Output (Qutput On / Off)
Function  Sets/queries ON/OFF of clock output and data output.

When this command sets output OFF, the output of clock and data signals will be OFF.
However, when the command sets output ON, signals will be output in accordance with
the output ON/OFF state at each clock and data port. In other words, signals are
output only from the port where the output ON/OFF setting of both the command and
the port is ON.

Header Program Query Response (No. of characters)
OON OONAm OON? OONAm (FIX1)

Parameter m =<NR1>
0 : Output OFF
1 : Output ON

Application example

Program
+ Sets the parameter at output ON.
> OONA1
Query
+ Makes a query when the parameter is set at output OFF.
> OON?
< OONAO
+ Makes a query when no PPG unit is located in the slot constituting the
setting target.
> OON?
< ERR
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7.3.2.2. CON  ON/OFF of Clock Output (Clock Output On/Off)

Function  Sets/queries ON/OFF of clock output.

Header Program Query Response (No. of characters)
CON CONAm CON? CONAm (FIX1)
Parameter m =<NR1>
0 : Output OFF
1 : Output ON
Application example

Program
+ Sets the parameter at output ON.
> CONA1
Query
* Makes a query when the parameter is set at output OFF.
> CON?
< CONAO
* Makes a query when no PPG unit is located in the slot constituting the set-
ting target.
> CON?
< ERR

7.3.2.3. XCO ON/OFF of XClock Output (XClock Output On/Off)

Function  Sets/queries ON/OFF of XClock output.

Header Program Query Response (No. of characters)
XCO XCOAm XCO? XCOAm (FIX1)
Parameter m =<NR1>
0 : Output OFF
1 : Output ON
Application example

Program
+ Sets the parameter at output ON.
> XCOA1
Query
* Makes a query when the parameter is set at output OFF.
> XCO?
< XCOAOQ
* Makes a query when no PPG unit is located in the slot constituting the set-
ting target.
> XCO?
< ERR
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7.3.2.4. CDL Setting of Clock Output Delay (Clock delay)

Function  Sets/queries the clock output delay.

Header Program Query Response (No. of characters)
CDL CDLAm CDL? CDLAm (FIX5)

Parameter m =<NR1>
-1000 to 1000 -1000 to 1000 ps/Step:2ps
Application example

Program
+ Sets the clock output delay at 500 ps.
> CDLAS00
Query
+ Makes a query when the clock output delay is set at 500 ps.
> CDL?
< CDLAA-500
+ Makes a query when no PPG unit is located in the slot constituting the set-
ting target.
> CDL?
< ERR

7.3.2.5. CLL Clock Output Level (Clock Level)

Function  Sets/queries the clock output level.

Header Program Query Response (No. of characters)
CLL CLLAm CLL? CLLAm (FIX1)

Parameter m =<NR1>

0: VAR level

1:ECL level

Application example

Program
+ Sets the clock output level at VAR.
> CLLADO
Query
+ Makes a query when the clock output level is set at ECL.
> CLL?

< CLLA1
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7.3.2.6. XCL XClock Output Level (XClock Level)

Function  Sets/queries the XClock output level.

Header Program Query Response (No. of characters)
XCL XCLAmM XCL? XCLAm (FIX1)

Parameter m =<NR1>
0 : VAR level
1:ECL level

Application example

Program
+ Sets the XClock output level at VAR.

>XCLAO

Query
* Makes a query when the XClock output level is set at ECL.

>XCL?
<XCLA1

7.3.2.7. CAP Clock Output Amplitude (Clock Amplitude)

Function  Sets/queries the Clock output amplitude.

Header Program Query Response (No. of characters)
CAP CAPAm CAP? CAPAm (FIX5)
Parameter m = <NR2>
0.50 to 2.00 0.50 to 2.00Vpp/Step:0.01
Application example
Program
+ Sets the Clock output amplitude at 1.00Vpp.
> CAPA1.0
Query
* Makes a query when the Clock output amplitude is set at 2.00Vpp.
> CAP?

< CAPA2.000

+ Makes a query when the Level is ECL.
> CAP?
< ERR
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7.3.2.8. XCA XClock Output Amplitude (XClock Amplitude)

Function  Sets/queries the XClock output amplitude.

Header Program Query Response (No. of characters)
XCA XCAAm XCA? XCAAm (FIX5)
Parameter m =<NR2>
0.50 to0 2.00 0.50 to 2.00Vpp/Step:0.01

Application example

Program

+ Sets the XClock output amplitude at 1.00Vpp.
> XCAA1.0
Query

+ Makes a query when the XClock output amplitude is set at 0.5Vpp.

> XCA?
< XCAA0.500
+ Makes a query when the Level is ECL.

> XCA?
< ERR

7.3.2.9. COS Clock Output Offset (Clock offset)

Function  Sets/queries the Clock output offset.

Header Program Query Response (No. of characters)
COS COSAm COS? COSAm (FIX6)
Parameter m =<NR2>
-4.000 to 2.000 -4.000 fo 2.000V/Step:0.005
Application example
Program
+ Sets Clock offset at 1.0V.
> COSA1.00
Query
+ Makes a query when the Clock offset is 2.0V.
> COS?

< COSAA2.000

+ Makes a query when the Level is ECL.
> COS?
< ERR
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7.3.2.10. XCF XClock Output Offset (XClock offset)

Function  Sets/queries the XClock output offset.

Header Program Query Response (No. of characters)
XCF XCFAm XCF? XCFAm (FIX6)
Parameter m = <NR2>
-4.000 fo 2.000 -4.000 fo 2.000V/Step:0.005
Application example
Program
+ Sets XClock offset at 1.0V.
> XCFA1.00
Query
+ Makes a query when the Clock offset is -2.0V.
> XCF?

< XCFA-2.000

+ Makes a query when the Level is ECL.
> XCF?

< ERR

7.3.2.11. OPS Selection of Port for Offset Reference Value Setting
(Offset mode port select)

Function  Selects/queries the port constituting the target of setting the offset reference
value.
The initial value effective before this command is executed is the "Data port."

Header Program Query Response (No. of characters)
OPS OPSAm OoPS? OPSAm (FIX1)
Parameter m =<NR1>
0 : Data port
1 : XData port
2 : Clock port

3 : XClock port
Application example
Program
- Sets the port where to set the offset reference value for Clock at Clock.
> OPSA2
Query
* Makes a query when XData is the port where to set the offset reference
value.
> OPS?
< OPSA1
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7.3.2.12. OFS Offset Reference Value (Offset mode)

Function  Sets/queries the offset reference value for the port specified by OPS.

The initial value effective before OPS is executed is the "Data port."

Header Program Query Response (No. of characters)

OFS OFSAm OFS? OFSAm (FIX1)

Parameter m =<NR1>
0:Voh
1:Vth
2 Vol
Application example
Program
+ Sets the offset reference value at Voh.
> OFSAD0
Query
- Makes a query when the offset reference value is Vth.
> QFS?
< OFSA1
+ Makes a query when the Level is ECL.
> QFS?
< ERR

7.3.2.13. CDT Setting of Clock Duty (Clock duty)

Function  Sets/queries the duty of the Clock signal.

Header Program Query Response (No. of characters)

CDT CDTAm CDT? CDTAm (FIX3)

Parameter m =<NR1>
-2510 25 -25 10 25 / Step:1l
Application example
Program
+ Sets the duty at 20.
> CDTA20
Query
+ Makes a query when the duty is -5.
> CDT?

< CDTAA-5
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7.3.2.14. XDT Setting of XClock Duty (XClock duty)

Function  Sets/queries the duty of the XClock signal.
Header Program Query Response (No. of characters)
XDT XDTAm XDT? XDTAm (FIX3)
Parameter m = <DECIMAL NUMERIC PROGRAM DATA>
-25to 25 2510 25/ Step:1
Application example
Program
* Sets the duty at 0.
> XDTADO
Query
+ Makes a query when the duty is 5.
> XDT?
< XDTAAANS5
7.3.2.15. CIM setting of Clock DC impedance (Clock DC impedance)
Function  Sets/queries the DC impedance of the Clock/XClock signal.
Header Program Query Response (No. of characters)
CIM CIMAm CIM? CIMAm (FIX1)
Parameter m =<NR1>
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0 : Sets DC impedance at 0ohm
1:Sets DC impedance at 50ohm

Application example

Program

+ Sets DC Impedance at Oohm.

> CIMAO
Query

* Makes a query when the DC impedance is set at 50ohm.

> CIM?
< CIMA1




7.3.2.16. DON ON/OFF of Data Output (Data Output On/Off)

Function  Sets/queries ON/OFF of Data Output.

Header Program Query Response (No. of characters)
DON DONAm DON? DONAm (FIX1)

Parameter m =<NR1>
0 : Output OFF
1 : Output ON

Application example

Program
+ Sets the parameter at output ON.
> DONA1
Query
- Makes a query when the parameter is set at output OFF.
> DON?
< DONADO
+ Makes a query when no PPG unit is located in the slot constituting the set-
ting target.
> DON?
< ERR

7.3.2.17. XDO ON/OFF of XData Output (XData Output On/Off)

Function  Sets/queries ON/OFF of XData Output.

Header Program Query Response (No. of characters)
XDO XDOAm XDO? XDOAm (FIX1)

Parameter m =<NR1>
0 : Output OFF
1 : Output ON

Application example

Program
+ Sets the parameter at output ON.
> XDOA1
Query
+ Makes a query when the parameter is set at output OFF.
> XDO?
< XDOAD
+ Makes a query when no PPG unit is located in the slot constituting the set-
ting target.
> XDO?
< ERR
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7.3.2.18. DIM Setting of Data DC impedance (Data DC impedance)

Function  Sets/queries the DC impedance of the Data/XData signal.
Header Program Query Response (No. of characters)
DIM DIMAm DIM? DIMAm (FIX1)
Parameter m =<NR1>

0 : Sets DC impedance at Oohm
1 : Sets DC impedance at 50ohm

Application example

Program

+ Sets DC Impedance at Oohm.

> DIMADO
Query

* Makes a query when the DC Impedance is set at 50ohm

> DIM?
< DIMA1

7.3.2.19. DCR Setting of Data cross point (Data cross point)
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Function  Sets/queries the cross point of the Data signal.
Header Program Query Response (No. of characters)
DCR DCRAmM DCR? DCRAm (FIX2)
Parameter m =<NR1>
25to 75 25% to 75% | Step:1%
Application example
Program
* Sets the Cross Point at 55%.
> DCRAS55
Query
+ Makes a query when the Cross Point is 45%.
> DCR?
< DCRA45




7.3.2.20. XDC Setting of XData cross point (XData cross point)

Function  Sets/queries the cross point of the XData signal.
Header Program Query Response (No. of characters)
XDC XDCAm XDC? XDCAm (FIX2)
Parameter m =<NR1>
25to 75 25% to 75%/Step:1%
Application example
Program
+ Sets the Cross Point at 55%.
> XDCA55
Query
+ Makes a query when the Cross Point is 45%.
> XDC?
< XDCA45

7.3.2.21. DAL Data Output level (Data Level)

Function  Sets/queries the Data output level.
Header Program Query Response (No. of characters)
DAL DALAm DAL? DALAm (FIX1)
Parameter m = <DECIMAL NUMERIC PROGRAM DATA>
0: VAR level
1:ECL level
Application example
Program
+ Sets the Data output level at VAR.
> DALADO
Query
+ Makes a query when the Data output level is set at ECL.
> DAL?
< DALAI1
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7.3.2.22., XDL XData Output level (XData Level)

Function  Sets/queries the XData output level.

Header Program Query Response (No. of characters)
XDL XDLAm XDL? XDLAm (FIX1)

Parameter m =<NR1>
0 : VAR level
1:ECL level

Application example

Program
+ Sets the XData output level at VAR.
> XDLADO

Query
+ Makes a query when the XData output level is set at ECL.
> XDL?

< XDLA1

7.3.2.23. DAP Data Output Amplitude (Data amplitude)

Function  Sets/queries the Data output amplitude.

Header Program Query Response (No. of characters)
DAP DAPAm DAP? DAPAm (FIX5)
Parameter m = <NR2>
fo 2.00 0.50 to 2.00Vpp/Step:0.01
Application example
Program
+ Sets the Data output amplitude at 0.5Vpp.
> DAPAO.5
Query
* Makes a query when the Data output amplitude is set at 0.5Vpp.
> DAP?

< DAPAO0.500

+ Makes a query when the Level is ECL.
> DAP?
< ERR
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7.3.2.24. NAP XData Output Amplitude (Invert data Amplitude)

Function  Sets/queries the XData output amplitude.

Header Program Query Response (No. of characters)
NAP NAPAm NAP? NAPAm (FIX5)
Parameter m =<NR2>
0.50 to0 2.00 0.50 to 2.00Vpp/Step:0.01
Application example
Program
+ Sets the XData output amplitude at 1.00Vpp.
> NAPA1L.0
Query

+ Makes a query when the XData output amplitude is set at 1.5Vpp.

> NAP?
< NAPA1.500

+ Makes a query when the Level is ECL.
> NAP?

< ERR

7.3.2.25. DOS Data Output Offset (Data offset)

Function  Sets/queries the Data output offset.

Header Program Query Response (No. of characters)
DOS DOSAm DOS? DOSAm (FIX6)
Parameter m =<NR2>
-4.000 to 2.000 -4.000 fo 2.000V/Step:0.005
Application example
Program
+ Sets Data offset at 1.0V.
> DOSA1.0
Query
+ Makes a query when the Data offset is 2.0V.
> DOS?

< DOSAA2.000

+ Makes a query when the Level is ECL.
> DOS?
< ERR
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7.3.2.26. NOS XData Output Offset (Invert data offset)

Function  Sets/queries the XData output offset.
Header Program Query Response (No. of characters)
NOS NOSAm NOS? NOSAm (FIX6)
Parameter m = <NR2>
-4.000 fo 2.000 -4.000 to 2.000V/Step:0.005

Application example

Program

+ Sets XData offset at -1.0V.

> NOSA-1.00
Query

+ Makes a query when the Data offset is -0.5V.

> NOS?
< NOSA-0.500

+ Makes a query when the Level is ECL.

> NOS?
< ERR

7.3.2.27. SOP Selection of Sync Output Signal (Sync Output)
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Function  Sets/queries the type of Sync Output signal.
Header Program Query Response (No. of characters)
SOP SOPAm SOP? SOPAm (FIX1)
Parameter m =<NR1>

0:1/8 Clock Sync
1 : Pattern Sync

Application example

Program

+ Sets Sync Output at 1/8 Clock Sync.

> SOPAO
Query

* Makes a query when Sync Output is Pattern Sync.

> SOP?
< SOPA1




7.3.2.28. PSP

Selection of Pattern Sync Output Position (Pattern sync position)

Function  Sets/queries the output position when Sync Output is Pattern.
Header Program Query Response (No. of characters)
PSP PSPAm PSP? PSPAm (FIX10)
Parameter m =<NR1>
110 121 110 121/ 8 (Zero-Subst 2A7)
1 to 505 1 to 505 / 8 (Zero-Subst 2A9)
1 10 2,041 110 2,041 / 8 (Zero-Subst 2A11)
110 32,761 110 32,761 /8 (Zero-Subst 2A15)
110 127 1to 127 /1 (PRBS7)
1to 511 11to 511 /1 (PRBS9)
110 2,047 110 2,047 /1 (PRBS11)
110 32,767 11032,767 /1 (PRBS15)
110 1,048,575 110 1,048,575/ 1 (PRBS20)
1 1o 8,388,767 110 8,388,607 / 1 (PRBS23)

110 2,147,483,647
1 to Pattern Length

110 2,147,483,647 / 1 (PRBS31)
1 to Pattern Length / 8 (PRGM)

The maximum setting data at Pattern = PRGM becomes the maximum
value below the Pattern Length value calculated as below.

Pattern Length = The maximum setting data value = 1+8xn

(n : integer)

Example : At Pattern Length = 127, the maximum value becomes 121.

Application example

Program

+ Sets the Position of Pattern Sync at 129.

> PSPA129
Query

+ Makes a query when the Position of Pattern Sync is 500.

> PSP?

< PSPAAANANANNAS00
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7.3.3. Alarm Queries

Queries the alarm output state (such as PPG Clock Loss).

7.3.3.1. PCL? PPG Clock Loss (PPG clock loss)

Function  Queries the presence of PPG Clock Loss.

Header Program Query Response (No. of characters)
None None PCL? PCLAmM (FIX1)
Parameter m =<NR1>

0 : PPG Clock Loss not detected.

1:PPG Clock Loss detected
Application example

Query
+ Makes a query when the clock signal is supplied to PPG.

7.3.3.2. DTR? Delay Trouble3 (Delay trouble 3)

> PCL?
< PCLAO

Function  Queries the presence of the Delay trouble.

Header Program Query Response (No. of characters)
None None DTR? DTRAm (FIX1)
Parameter m =<NR1>

0 : PPG delay trouble not detected.

1 : PPG delay trouble detected.

Application example

Query
- Makes a query when a delay trouble is encountered at PPG.

> DTR?
< DTRA1

7.3.3.3. DLY Delay Setting State (Delay unlock?)

Function  Queries the delay setting state of PPG.

Header

Program

Query

Response (No. of characters)

DLY

None

DLY?

DLYAm (FIX1)

Parameter m
0

=<NR1>

:Ready
1 : Delay Busy

Application example
Query

* Queries the delay setting state.
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> DLY?
< DLYAO




7.3.4. Grouping Related

This section describes setting/query on Grouping.

7.3.4.1. CGR

Function

Setting of Clock/XClock Grouping (Clock/XClock grouping)

Sets/queries ON/OFF of Clock/XClock grouping.

Header

Program

Query

Response (No. of characters)

CGR

CGRAmM

CGR?

CGRAm (FIX1)

Parameter

m =<NR1>
0: OFF
1:0ON

Application example

7.3.4.2. TRK

Function

Program

+ Sets grouping ON.

> CGRA1
Query

+ Makes a query when grouping is OFF.

> CGR?
< CGRADO

Setting of Data/XData Grouping (Data/XData tracking)

Sets/queries ON/OFF of Data/XData grouping.

Header

Program

Query

Response (No. of characters)

TRK

TRKAm

TRK?

TRKAm (FIX1)

Parameter

m =<NR1>
0: OFF
1:0ON

Application example

Program

+ Sets grouping ON.

> TRKAI1
Query

+ Makes a query when grouping is OFF.

> TRK?
< TRKAO

7-49



7.3.4.3. PCO PPG/ED Pattern Common Setting (PPG/ED pattern common setting)

Function  Sets/queries ON/OFF of PPG/ED pattern common setting.

Header Program Query Response (No. of characters)
PCO PCOAmM PCO? PCOAm (FIX1)

Parameter m =<NR1>
0: OFF
1:0ON

Application example

Program
* Sets the common setting ON.
> PCOA1
Query
* Makes a query when the common setting is OFF.
> PCO?
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7.4. 3.2G Setting of 3.2G Internal Synthesizer Option (OPT03)

This section describes the details of the setting/query commands concerning the 3.2G internal
synthesizer.

Note 1) For unstipulated commands and parameters, corresponding errors take place.

Note 2) A command error takes place when an intrinsic command is sent in a state where
the 3.2G internal synthesizer is not in the measuring instrument.

7.4.1. Sending Signal Related

Makes settings and queries concerning the sending signals of the 3.2G internal synthesizer.

7.4.1.1. FRQ Setting of Clock Frequency (Frequency)

Function  Sets/queries the clock input phase.

Header Program Query Response (No. of characters)
FRQ FRQAm FRQ? FRQAm (FIX8)
Parameter m =<NR1>
50000 to 3200000 50000 to 3200000kHz/Step:1

Application example

Program
+ Sets the clock frequency at 3200000 kHz.

> FRQA3200000

Query
- Makes a query when the clock frequency is 50000.
> FRQ?

< FROAAAS50000

7.4.1.2. RFC Clock Reference Signal (Reference clock)

Function  Sets/queries the reference signal.

Header Program Query Response (No. of characters)
RFC RFCAm RFC? RFCAm (FIX1)

Parameter m =<NR1>
0:INT
1 : EXT 1T0OMHz

Application example

Program
+ Sets the reference signal at INT.

> RFCAO

Query
+ Makes a query when the reference signal is EXT 10 MHz.
> RFC?

< RFCA1
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7.4.1.3. PLL PLL Lock State (PLL unlock)

Function  Queries the PLL lock state.

Header Program Query

Response (No. of characters)

PLL None PLL?

PLLAm (FIX1)

Parameter m =<NRI1>

0 : Lock state

1 : Unlock state
Application example

Query

+ Makes a query when the parameter is PLL Unlock.

> PLL?
< PLLA1
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7.5. Setting of 3.2G ED (MU163240C)

This section describes the details of the setting/query commands concerning 3.2G ED.

Note 1) For unstipulated commands and parameters, corresponding errors take place.

Note 2) A command error takes place when an intrinsic command of this instrument is
sent in a state where the 3.2G ED unit is not in the measuring instrument.

Note 3) The space is expressed by a A.

7.5.1. Reception Pattern Related

Makes settings and queries concerning the reception patterns.

7.5.1.1. PTI Pattern Reception Mode (Pattern input mode)

Function  Sets/queries the method of outputting the reception patterns.

Header Program Query Response (No. of characters)
PTI PTIAm PTI? PTIAm (FIX1)

Parameter m =<NR1>
0 : Repeat mode
1 : Burst mode

Application example
Program
+ Sets the reception pattern at the repeat mode.
> PTIAOQ
Query
+ Queries the method of outputting the reception pattern when the reception
pattern is in the burst mode.
> PTI?
< PTIAL
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7.5.1.2. PTN Reception Pattern (Pattern mode)

Function  Sets/queries the type of reception pattern.

Header Program Query Response (No. of characters)
PTN PTNAm PTN? PTNAm (FIX2)
Parameter m =<NR1>
1:PRGM
: PRBS7
: PRBS9
: PRBS11
:PRBS15
: PRBS20
: PRBS23
: PRBS31
10 : Zero-Subst
Application example
Program
* Sets the reception pattern at PRGM.

> PTNA1

Query
* Queries the reception pattern when the parameter is set at PRBS23.
>PTN?
< PINAAS

NO 00O N OO N
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7.5.1.3. MRK

Reception Pattern Mark Ratio (Mark ratio mode)

Function  Sets/queries the mark ratio when the reception pattern is set at PRBS.
Header Program Query Response (No. of characters)
MRK MRKAm MRK? MRKAm (FIX1)
Parameter m =<NR1>
0:0/8 0r8/8
1:1/80r7/8
2:1/4 0r3/4

3:1/20or 1/2INVT

Application example

Remarks

Program
+ Sets the mark ratio at 1/8 or 7/8.
> MRKA1
Query
+ Makes a query when the mark ratio is set at either 3/4 or 1/4
> MRK?
< MRKA?2

+ Making a query when the PRGM pattern is set.
> MRK?

< ERR
On MP1650A and MP1651A, 0/8 and 8/8, 1/8 and 7/8, 1/4 and 3/4, and 1/2 and
1/2INVT had the same set value depending on the POS/NEG state of Logic.
However, MP1632C has no Logic POS/NES setting of the PRBS pattern.
Accordingly, to establish compatibility with the commands of MP1650A and
MP1651A, a pseudo Logic setting was added to PRBS. The table below
shows the relations between Logic and the Mark ratio.

Logic Mark ratio
POS 0/8 1/8 1/4 1/2
NEG 8/8 7/8 3/4 1/2INVT
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7.5.1.4. LGC Reception Pattern Logic (Logic mode)

Function  Sets/queries the reception pattern logic.

Header Program Query Response (No. of characters)
LGC LGCAm LGC? LGCAm (FIX1)

Parameter m =<NR1>

0: POS(PRGM, at Zero-Subst) 0/8,1/8,1/4,1/2(at PRBS)

1 : NEG(PRGM. aft Zero-Subst) 8/8.7/8,3/4,1/2INVT(at PRBS)
Application example

Program
+ Sets logic at POS when the reception pattern logic is set at PRBS.
> LGCAO

+ Sets the mark ratio at 3/4 when the reception pattern logic is set at PRBS
and the mark ratio is 1/4.
> LGCA1
Query
* Queries logic when the reception pattern logic is set at PRBS and the mark
ratio is 1/8.
> LGC?
< LGCAO
* Queries logic when the reception pattern logic is set NEG at Zero-Subst.
> LGC?
< LGCA1

7.5.1.5. SFT Bit Shift (Mark ratio bit shift)

Function  Sets/queries the number of bit shifts of the PRBS pattern mark ratio.

Header Program Query Response (No. of characters)
SFT SFTAm SFT? SFTAm (FIX1)

Parameter m =<NR1>
0: 1 bit shift
1 : 3 bit shift

Application example

Program
+ Sets the bit shift at 1 bit.
> SFTAO
Query
- Makes a query when the parameter is set at 3 bit shift.
> SFT?
< SFTA1
* Queries logic when the bit shift is NEG at Zero-Subst.
> SFET?
< ERR
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7.5.1.6. ZPL Zero-Subst Pattern Length (Zero-Subst Pattern Length)

Function  Sets/queries the length of the Zero-Subst pattern.

Header Program Query Response (No. of characters)
ZPL ZPL/Am ZPL? ZPLAm (FIX1)
Parameter m =<NR1>
2217
3:2A9
5:2A11
6:2N15
Application example
Program
+ Sets the pattern length at 2 * 15.
> ZPLA6
Query
+ Makes a query when the pattern length is 2 * 9.
> ZPL?
< ZPLA3

+ Makes a query when the pattern length is set at PRBS.
> ZPL?
< ERR

7.5.1.7. ZLN Length of Consecutive Zeros of Zero-Subst Pattern (Zero Length)

Function  Sets/queries the length of consecutive zeros of the Zero-Subst pattern.

Header Program Query Response (No. of characters)
ZLN ZLNAm ZLN? ZLNAm (FIX5)
Parameter m =<NR1>
Sets the length of consecutive zeros within the range shown below.
7to 127 /step 1 :2A7
9to 511 /step 1 :2A9
11102047 /step 1 :2A11
151032767 /step 1 :2A15

Application example

Program
- Sets the length of consecutive zeros at 98 bits.
> ZLNA98
Query
+ Makes a query when the length of consecutive zeros is 423 bits.
> ZLN?

< ZLNAAA423

+ Makes a query when the length of consecutive zeros is set at PRBS.
> ZLN?
< ERR
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7.5.1.8. DLN  PRGM Pattern Length (PRGM data length)

Function  Sets/queries the PRGM pattern length.

Header Program Query Response (No. of characters)
DLN DLNAm DLN? DLNAm (FIX7)

Parameter m =<NR1>
Sets the pattern length within the range shown below.
2 to 131072 :step 1
131072 to 262144:step 2
262144 to  524288:step 4
524288 to 1048576:step 8
1048576 to 2097152:step 16
2097152 to 4194304:step 32
4194304 to 8388608: step 64

Application example

Program
+ Sets the pattern length at 1048576.
> DLNA1048576
Query
- Makes a query when the pattern length is 514 bits.
> DLN?

< DLNAAAAAS514
- Makes a query when the pattern length is set at PRBS.

> DLN?
< ERR

7.5.1.9. SYN Automatic Synchronization Function (Auto sync)

Function Sets/queries ON/OFF of the automatic synchronization function.

Header Program Query Response (No. of characters)
SYN SYNAm SYN? SYNAm (FIX1)
Parameter m =<NR1>
0: OFF
1:0ON
Application example
Program
+ Sets the automatic synchronization function ON.
> SYNA1
Query
+ Makes a query when the automatic synchronization function is OFF.
> SYN?

< SYNAO
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7.5.1.10. LTH Synchronization Loss Threshold (Sync loss threshold)

Function

Sets/queries the threshold of synchronization loss.

Header

Program

Query

Response (No. of characters)

LTH

LTHAm

LTH?

LTHAm (FIX1)

Parameter m =<NR1>

0:
1:E-3
2:.E4
3:

4:E-6
5:

E-2

E-5

E-7

Application example

Program
+ Sets the threshold of synchronization loss at E-3.

> LTHA1

Query

+ Makes a query when the threshold of synchronization loss is E-6.

> LTH?
< LTHA4

+ Makes a query when the Internal Threshold setting is ON.

> LTH?
< ERR
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7.56.1.11. GTH Synchronization Gain Threshold (Sync gain threshold)

Function  Sets/queries the threshold of synchronization gain.

Header Program Query Response (No. of characters)
GTH GTHAmM GTH? GTHAm (FIX1)

Parameter m =<NR1>
0:E-3
1:E4
2:E-5
3:E-6
4:E-7
5:E8
Application example
Program
+ Sets the threshold of synchronization gain at E-3.
> GTHA1
Query
* Makes a query when the threshold of synchronization gain is E-6.
> GTH?
< GTHA4
* Makes a query when the Internal Threshold setting is ON.
> GTH?
< ERR

7.5.1.12. ITH Internal Synchronization Threshold (Internal sync threshold)

Function  Sets/queries the state of internally stipulated synchronization threshold.

Header Program Query Response (No. of characters)
ITH ITHAmM ITH? ITHAm (FIX1)

Parameter m =<NR1>
0: OFF
1:0ON
Application example
Program
+ Sets the Internal Threshold ON.
> ITHA1
Query
» Makes a query when the Internal Threshold is OFF.
> ITH?

< ITHAOQ
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7.5.1.13. FSY Frame Synchronization Function (Frame sync)

Function  Sets/queries ON/OFF of the frame synchronization function.

Header Program Query

Response (No. of characters)

FSY FSY/Am FSY?

FSYAm (FIX1)

Parameter m =<NR1>
0 : OFF (Normal synchronization)
1:0ON (Frame synchronization)
Application example
Program

+ Sets frame synchronization ON.

> FSYA1
Query

+ Makes a query when the parameter is set at normal synchronization.

> FSY?
< FSYAO

+ Makes a query when the reception pattern is PRBS.

> FSY?
< ERR

7.5.1.14. FLN Frame Length (Frame length)

Function  Sets/queries the frame length.

Header Program Query

Response (No. of characters)

FLN FLNAm FLN?

FLNAm (FIX2)

Parameter m =<NR1>
8 : 8bit

16 : 16bit

24 : 24bit

32 : 32bit
Application example
Program

+ Sets the frame length at 16 bits.
> FLNA1l6

Query

+ Makes a query when the frame length is 8 bits.

> FLN?
< FLNAAS

* Makes a query when the synchronization method is normal.

> FLN?
< ERR
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7.5.1.15. PAG Number of Pattern Pages (Page)

Function  Specifies/queries the head of the PRGM pattern to be edited by 16 bits. This
unit of 16 bits is called a page.

Header Program Query Response (No. of characters)
PAG PAGAm PAG? PAGAm (FIX6)
ADR ADRAm ADR? ADRAm (FIX6)
Parameter m =<NR1>
1 to 524288 / Step 1
Application example
Program

+ Sets the head of the editing target at the 1000th page.
(The bit number from the head of the pattern is the 16000th bit.)
> PAGA1000
Sets the head of the editing target at the 1000th page.
(The bit number from the head of the pattern is the 16000th bit.)
> ADRA1000

Query

- Makes a query when the head of the editing target is the 100th page.

> PAG?

< PAGAAAALDOD

+ Makes a query when the head of the editing target is the 100th page.
> ADR?

< ADRAAAAL00

+ Makes a query when the head of the editing target is set at Zero-Subst.
> PAG?
< ERR

+ Makes a query when the head of the editing target is set at Zero-Subst.
> ADR?
< ERR
Remarks  This command, available in two types, PAG and ADR, has the same function in

both formats. The same result is obtained by executing either format. The
value enabled to be set varies by the PRGM pattern length. The maximum
value enabled to be set is the quotient of the pattern length divided by 16. In
the presence of any remainder, the value to be set is the quotient + 1.
Moreover, when a value which exceeds the maximum value enabled to be set is
set, the maximum value effective in that state will be set. Incidentally, the
initial value will be set at 1 when no value is set by this command.

7-62



Incidentally, the bit
In other

7.5.1.16. BIT BIT Pattern Bit (Pattern bit)
Function  Specifies/queries a maximum of eight pages equivalent of PRGM patterns by 16
bits from the position specified by PAG/ADR.
Header Program Query Response (No. of characters)
BIT BITAm BIT? BITAm (as shown below)
BITA#Hm
Parameter m =<NR1>
0to 65535/ Step 1
#Hm = <Hexadecimal format>
0000 to FFFF / Step 1
m or #Hm is enabled to specify data of a maximum of eight pages
equivalent by using a comma (,) as a delimiter.
types to be set here are bitl for LLSB and bit16 for MSB.
words, when BITA 32768 or BITA#HS000 is set, 1 is only set for the
bit16 of MSB. On the other hand, when BITA1 or BITA#HO0001 is
set, 1 is only set for the bit 1 of LSB.
Response Returns, in the format shown below, the number of pages set and the details of

PAGA******BITA#H**** #H**** #H**** #H**** #H**** #H**** #H**** #H****

the bits from the page to a maximum of eight pages equivalent, leading to the

maximum pattern setting bit.
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7.5.1.16. BIT Pattern Bit (Pattern bit) (continued)
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Application example

Program
- Sets three pages equivalent of pattern bits from the page currently set.

> BITA10,20,30
> BITA#H1000,2000,3000

* Sets the number of pages as well as four pages equivalent of pattern bits

from that page.

> PAGA10;BITA10,20,30,40

> PAGA10;BITA#H1000, #H2000, #H3000, #H4AFFF
> ADRA10;BITA10,20,30,40

> ADRA10;BITA#H1000, #H2000, #H3000, #H4FFF

Query
+ Makes a query when the header of the editing target is 1 and the maximum

number of pages enabled to be obtained is 29.

>BIT?

<PAGANANNANTL; BITA#H0000, #H0000, #H0000, #H0000, #H0000,
#HO000O0, #H0000, #H000O0

Moreover, as the example below shows, patterns can be read to the end.

>BIT?

<PAGAAAAANAAY;BITA#HO0000, #20000, #H0000, #H0000, #H0000,
#HO000, #H0000, #H0000

>BIT?

<PAGAAAAALT;BITA#H0000, #20000, #H0000, #H0000, #H0000,
#HO000, #H0000, #H0000

>BIT?

<PAGAAAAA25;BITA#H0000, #50000, #20000, #H0000, #H0000

The addresses of the patterns to be output increases in the equipment inte-
rior. When a different command is executed before all the patterns are
output, the output of the patterns is terminated.

+ Makes a query when the pattern bit is set at Zero-Subst.

> BIT?
< ERR



7.5.1.17. PDT Pattern Data (Pattern data)

Function  Sets/queries the transmission pattern data in the program division from the
<start> to the <end> address.
Header Program Query Response (No. of characters)
PDT PDTA PDT?Am0 PDTAm (as shown below)
mO,ml,m2

Parameter mO0 = <Hexadecimal format>

Address from which
#HO to #H7FFFFF

to start setting
Address(Hex) 0 to 7FFFFFbit/Step:]

m1 = <Hexadecimal format>

Address at which to
#HO to #H7FFFFF

end setting
Address(Hex) 0 to 7FFFFFbit/Step:1

m2 = <Hexadecimal or binary format>

HH* ..

Hexadecimal data

***% . :data of 1 to 400 characters (equivalent to 400 X 4 bits) (0 to 9, A to

F)
#B*...

Binary data

*¥*%  :data of 1 to 400 characters (equivalent to 400 bits) (0, 1)

Bit number smaller
than the range speci-
fied by <ml> and
<mO0> but larger than
<m2>

Makes setting by repeating <m2> by the number
of bits specified by <m1> and <mO0>.

<Example >
+ <mMO>=#HO, <m1>=#H1F, <m2>=#HABC
Setfing data:D5533DD5  (af LSB First)
ABCABCAB (af MSB First)
+ <MO>=#HO, <m1>=#H7, <m2>=#B011
Sefting data:10110110 (ot LSB First)
01101101 (at MSB First)

Bit number larger
than the range speci-
fied by <ml> and
<m0> but smaller
than <m2>

Truncates <m2> by the number of bits specified
by <m1> and <mO0>.
<Example >
+ <MO>=#HO, <m1>=#HF, <m2>=#HABCDEF
Sefting data:D5B3  (at LSB First)
ABCD (at MSB First)

- <mO>=#HO, <m1>=#H3, <m2>=#B01100110
Sefting data:00000110 (at LSB First)
01100000 (ot MSB First)
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7.51.17. PDT Pattern Data (Pattern data) (continued)
Response

Bits of data from |***...: Bits of data from <m0>/4 characters
<mO0> equal to or
greater than 400 x 4
bits
Bits of data from |***...: Bits of data from <m0>/4 characters
<m0> smaller than [<Example>
400 x 4 bits Data following the <m0> address - 010100 (Bin)
Response : "#H28" (at LSB First hour(s))

"#H54" (at MSB First hour(s))
(When the last character comes less than 4
bits, the number of bits filled plus zeros inserted
for the number of empty bits constitutes a re-
sponse. The character in the section filled by
no data fails to constitute a response.)

Application example
Program
+ Sets the program pattern of Address (Hex) O to 1F at 0.
> PDTA#HO, #H1F, #HO
Query
* Queries the program pattern from Address (Hex) 0.
> PDT?A#HO
< #H000000.....
Note

When maximum pattern range (from #HO to #H7FFFFF) is specified, it takes about 25 seconds
until pattern loading.starts.
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7.5.1.18. BDT Pattern Binary Data (Pattern binary data)

Function  Sets/queries the transmission pattern data in the program division from the
<start> to the <end> address.
Header Program Query Response (No. of characters)
BDT BDTA BDT?Am0 BDTAm (as shown below)
mO,m1l,m2

Parameter mO = <Hexadecimal format>
Address from which to start setting

Response

#HO to #H7FFFFF

Address(Hex) 0 to 7FFFFFbit/Step:]

m1l = <Hexadecimal format>
Address at which to end setting

#HO to #H7FFFFF

Address(Hex) 0 to 7FFFFFbit/Step:]

m2 = <ARBITRARY BLOCK PROGRAM DATA>

#XYYY<I> X

YYY
<7>

: Number of digits of YYY
: Byte number of <Z> 1 to 16000 (bytes)
: Binary data up to a maximum of 16000 bytes

Bit number smaller than
the range specified by
<ml> and <mO0> but
larger than <Z>

Makes setting by repeating <Z> by the num-
ber of bits specified by <m1> and <mO0>.
<Example>
<MO>=#HO, <m1>=#H1F, <m2>=#12AB
Setting data:82428242 (at LSB First)
41424142 (at MSB Firs)

Bit number larger than
the range specified by
<ml> and <mO0> but
smaller than <Z>

Truncates <Z> by the number of bits specified
by <m1> and <mO0>.
<Expamle>
<mO>=#HO0, <m1>=#HF, <m2>=#13ABC
Sefting data:8242 (at LSR First)
4142 (at MSB First)

Bits of data from <mO0>
equal to or greater than
16000 x 4 bits

*%% .:16000 characters (XXX x 4 bits)

Bits of data from <mO0>
smaller than 16000 x 4
bits

*¥% :Bits of data from <m0>/4 characters
<Exapmle>
Data following the <m0> address - 010101
(Bin)
Response:"#11(" (at LSB First)

"H11T" (ot MSB First)
(When the last character comes less than 4
bits, the number of bits filled plus zeros insert-
ed for the number of empty bits constitutes a
response. The character in the section filled
by no data fails to constitute a response.)
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7.3.1.15. BDT Pattern Binary Data (Pattern binary data) (continued)
Application example
Program
+ Sets the program pattern of Address (Hex) O to 1F at #H41414141.
> BDTA#HO, #H1F, #11A
Query
* Queries the program pattern from Address (Hex) 0.
> BDT?A#HO
< #H000000.....
Note

When maximum pattern range (from #HO to #H7FFFFF) is specified, it takes about 25 seconds
until pattern loading.starts.

7.5.1.19. DRA Reversion of Transmission Pattern Specification Address Data
(Data reverse address)

Function  Reverses the data of the transmission pattern specification address. (Address

specification)
Header Program Query Response (No. of characters)
DRA DRAAmM1,m2 None None
Parameter ml = <Hexadecimal format>
#HO to #H7FFFFF Start Address(Hex): 0 to 7FFFFFbit/Step:1
m2 = <Hexadecimal format>
#HO to #H7FFFFF End Address(Hex): 0 to 7FFFFFbit/Step:]

Application example

Reverses the program patterns from Address (Hex) O to FF.
> DRAA#HO, #HFF

7.5.1.20. DRD Reversion of Transmission Pattern Specification Address Data
(Data reverse address delta)

Function Reverses the transmission pattern data in the program division. (Delta

specification)
Header Program Query Response (No. of characters)
DRD DRDAm1,m2 None None

Parameter ml = <Hexadecimal format>
#HO to #H7FFFFF Start Address(Hex): 0 to 7FFFFFbit/Step:1
m2 = <NR1>
1 to 8388608 delta :1 to 8388608 bit/Step:1
Application example

Reverses 256 bits equivalent of the program patterns from Address (Hex) O.
> DRDA#HO, 256
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7.5.1.21. WRT Pattern Data Input Byte Number (Pattern data write)

Function  Sets the pattern data by the specified number of blocks from the specified

address.
Header Program Query Response (No. of characters)
WRT WRTAm1l,m2 None None
Parameter ml=<NR1>
1 to 400/ Step1l Number of bytes of pattern transfer
m2 =<NR1>
0 to 524287 / Step1l Head address of pattern input

Application example
Specifies 18 bytes to set data from the 1st to the 9th page since a page consists
of 16 bits.
> WRTA18,0
> ABCDEFGHIJKLMNOPQR

In this case, patterns are stored into memory as shown below.
Address : Pattern

0 : 0100 0010 1000 0010 0010 0010 1100 0010
4 : 0110 0010 1010 0010 0001 0010 1110 0010
8 : 0101 0010 1001 0010 0011 0010 1101 0010
C : 0111 0010 1011 0010 0000 1010 1111 0010
10 : 0100 1010 1000 1010

7.5.1.22. RED Pattern Data Output Byte Number (Pattern data read?)

Function  Reads out the pattern data by the specified number of blocks from the specified

address.
Header Program Query Response (No. of characters)
RED None REDAm1,m2 Data pattern sequence
(as shown below)

Parameter ml =<NR1>

1 to 400 / Stepl Number of bytes of pattern transfer
m2 =<NR1>
0 to 524287 / Step Head address of pattern output

Application example
When reading out data from the 1st to the 10th page.
> REDAZ20,0
< ABCDEFGHIJKLMNOPQRST
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7.5.1.23. ALL ALL Preset (All bits of all pages) (Preset all 0 or 1)

Function  Sets all the transmission patterns either 1 or O.

Header Program Query Response (No. of characters)
ALL ALLAm None None

Parameter m =<NR1>
0 : Clears all bits on all pages.
1 : Sets all bits on all pages.

Application example
Sets all bits to 1.
> ALLA1

7.5.1.24. PST Preset (All bits on a page) (Preset page 0 or 1)

Function  Sets all the transmission patterns on pages set by PAG/ADR either 1 or O.

Header Program Query Response (No. of characters)
PST PSTAm None None
Parameter m =<NR1>
0 : Clears all bits on a page.
1 : Sefts all bits on a page.
Application example

Sets all bits on a page to 1.
> PSTAIL

7.5.1.25. PML Level of PRBS 1 (PRBS Mark Logic)

Function  Sets/queries whether the PRBS 1 is High level or Low level.

Header Program Query Response (No. of characters)
PML PMLAm PML? PMLAm (FIX1)
Parameter m =<NRI1>
0 Sets PRBS Logic to Mark High.

1 Sets PRBS Logic to Mark Low.
Application example

Program
+ Sets the PRBS Logic at Mark Low.
> PMLA1

Query
* Makes a query when the PRBS Logic is set at Mark High.
> PML?

< PMLADOQ
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7.5.1.26. GML Level of PRGM 1 (PRGM Mark Logic)

Function  Sets/queries whether the PRGM 1 is High level or Low level.

Header Program Query Response (No. of characters)
GML GMLAm GML? GMLAm (FIX1)

Parameter m =<NRI1>
0 : Sets PRGM Logic to Mark High.
1 :Sets PRGM Logic to Mark Low.

Application example

Program
+ Sets PRGM Logic to Mark Low.
> GMLA1

Query
+ Makes a query when the PRGM Logic is set at Mark High.
> GML?

< GMLAO

7.5.1.27. TIT  Setting of Measurement Item (Test Item)

Function  Sets/queries the items of the measurement target.

Header Program Query Response (No. of characters)
TIT TITAm TIT? TITAm (FIX1)

Parameter m =<NR1>
0 : Error / Alarm measurement
1 : Eye Margin measurement

Application example

Program
+ Sets the parameter at Error/Alarm measurement.

> TITAO

Query
+ Makes a query when the parameter is set at Eye Margin measurement.
> TIT?

< TITA1

7.5.1.28. STA Measurement Start/Restart (Start / Restart)

Function  Starts measurement. Restarts measurement when executed during the

measurement.
Header Program Query Response (No. of characters)
STA STA None None

Parameter None
Application example
Program
+ Starts measurement.
> STA

7-71



7.5.1.29. STO Measurement Stop (Stop)

Function  Stops measurement.

Header Program Query Response (No. of characters)
STO STO None None

Parameter None

Application example
Program
+ Stops measurement.
> STO

7.5.1.30. MRS measurement restart setting (Measurement restart)

Function  Sets/queries measurement restart ON/OFF when Threshold or Delay is

changed.
Header Program Query Response (No. of characters)
MRS MRSAm MRS? MRSAm (FIX1)

Parameter m =<NRI1>
0 : Measurement restart ON
1 : Measurement restart OFF
Application example
Program
+ Sets measurement restart ON.
> MRSAO
Query
* Queries when measurement restart OFF is set.
> MRS?
< MRSA1
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7.5.1.31. MOD Setting of Measurement Mode (Measurement mode)

Function  Sets/queries the measurement mode for Error/Alarm measurement.

Header Program Query Response (No. of characters)
MOD MODAm MOD? MODAm (FIX1)
Parameter m =<NR1>

0 : Repeat measurement

1 : Single measurement

2 : Untimed measurement
Application example

Program
+ Sets Single measurement.
> MODA1
Query

* Queries when Repeat measurement is set.
> MOD?

< MODADO

* Queries when Eye Margin measurement is set.
> MOD?

< ERR

7.5.1.32. PRD Measurement Period Setting (Measurement period)

Function  Sets/queries the measurement period for Error/Alarm measurement.

Header Program Query Response (No. of characters)
PRD PRDA PRD? PRD/Am1,m2,m3,m4 (FIX2)
ml,m2 m3,m4

Parameter m =<NRI1>
All the setting steps are 1
m1 :0to 99 day(s)
m2 : 0 to 23 hour(s)
m3: 0 to 59 minute(s)
m4 : 0 to 59 second(s)
Application example
Program
+ Sets the measurement period to 1 day 10 hours 0 minute O second.
> PRDA1,10,0,0
Query
+ Queries when the measurement period is 1 day 4 hours 15 minutes 5 sec-
onds.
> PRD?
< PRDAO00,04,15,05

* Queries when Eye Margin measurement is set.
> PRD?

< ERR
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7.5.1.33. TSS

7.5.
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Timed Start Setting (Timed start set)

Function  Sets/queries ON/OFF for timed start.
Header Program Query Response (No. of characters)
TSS TSSAm TSS? TSSAm (FIX1)
Parameter m =<NR1>
0 : Timed start ON
1 : Timed start OFF
Application example
Program
* Sets timed start ON.
> TSSAO
Query
* Queries when timed start OFF is set.
> TSS?
< TSSA1
* Queries when the measurement
> TSS?
< ERR
1.34. STI  Timed Start Time Setting (Timed start time)
Function  Sets/queries measurement start time of timed start.
Header Program Query Response (No. of characters)
STI STIA STI? STIAm1,m2 m3,m4,m5,mé6
ml,m2 m3,m4 (each FIX2)
Parameter m =<NR1>

All the setting steps are 1.

m1 : 0 fo 99 year(s)
m2:11to 12 month(s)
m3: 1 fo 31 day(s)
m4 : 0 to 23 hour(s)
mb5 : 0 fo 59 minute(s)
mé : 0 to 59 second(s)

Application example

Program

- Sets measurement start date/time to 99-2-6 12:12:2.

> STIA99,2,6,12,12,02

Query

* Queries when measurement start time is set to 99-5-28 12:12:00.

> STI?

< STIA99,05,28,12,12,00

* Queries when Eye Margin measurement is set.

> STI?
< ERR




7.5.1.35. ETY Error Detection Mode Selection (Error type)

Function  Sets/queries the error type to be measured.

Header Program Query Response (No. of characters)
ETY ETYAm ETY? ETYAm (FIX1)
Parameter m =<NRI1>
0 : Total

1 : Insertion (INS/OMI)
2 : Omission (INS/OMI)
Application example
Program
+ Sets measurement error type to Total.
> ETYAO
Query
* Queries when INS/OMI is set.
> ETY?

< ETYA1

* Queries when the measurement item is other than Error/Alarm.
> ETY?

< ERR

Remarks When specifying Insertion or Omission in this command, query to the
measurement result such as ER? or EC? will be Insertion or Omission only.

7.5.1.36. SCH Measurement Mask Route Selection (Measure ch mask select)

Function  Sets/queries the internal route which masks measurement.

Header Program Query Response (No. of characters)
SCH SCHAm SCH? SCHAm (FIX10)

Parameter m = <binary format>

Flags 1 in a bit which masks measurement. LSB is 1ch and MSB is 8ch.

#B0000000O0 : Mask none of routes.

#B00000001 : Mask 1ch (route 1) only.

#B00000011 : Mask 1ch (route 1) and 2ch (route 2).

#B10000000 : Mask 8ch (route 8) only.

#B11111110 : Mask 2ch to 8ch(routes to route 8).

Application example

Program
+ Masks measurement of 1ch and 3ch.
> SCHA#B00000101
Query
* Queries when 2ch to 4ch are set to be masked for measurement.
> SCH?
< MSKAOQ; SCHA#B00001110
Note) The string "MSKADO;" is output constantly.

* Queries when the measurement item is other than Error/Alarm.
> SCH?
< ERR
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7.5.1.37. MSA? Measurement Start Time (Measurement start time)

Function  Queries measurement start time for Error/Alarm measurement or Eye Margin
measurement.

Header Program Query Response (No. of characters)
None None MSA? MSAAmM1,m2,m3,m4,m5m6
(each FIX2)

Parameter m =<NR1>
m1 :0to 99 yesr(s)
m2 : 1 to 12 month(s)
m3:1to 31 day(s)
m4 : 0 to 23 hour(s)
mS5 : 0 to 59 minute(s)
mé : 0 to 59 second(s)

Application example

Query
* Queries when measurement start date/time is 99-5-28 12:12:00.
> MSA?

< MSAA99,05,28,12,12,00

* Queries when measurement start time data does not exist.
> MSA?

< MSAAO00,00,00,00,00,00

7.5.1.38. MSO? Measurement Stop Time (Measurement stop time)

Function  Queries measurement stop time for Error/Alarm measurement.

Header Program Query Response (No. of characters)
None None MSO? MSOAml,m2 m3,m4,mb5m6
(each FIX2)

Parameter m =<NR1>
m1 :0 to 99 year(s)
m2 : 1 to 12 month(s)
m3:1to 31 day(s)
m4 : 0 to 23 hour(s)
mS5 : 0 to 59 minute(s)
mé : 0 to 59 second(s)

Application example

Query
* Queries when measurement stop date/time is 99-5-28 12:12:00.
> MSO?

< MS0A99,05,28,12,12,00

* Queries when measurement stop time data does not exist.
> MSO?

< MSOAO00,00,00,00,00,00
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7.5.1.39. MSR? Measurement Status (Measurement in progress or stop?)

Function  Queries the measurement status for Error/Alarm measurement or Eye Margin
measurement.
Header Program Query Response (No. of characters)
None None MSR? MSRAm (FIX1)
Parameter m =<NR1>

0 : Measurement stop
1 : Measurement in progress
2 : Eye Margin measurement failed (only for Margin / Diagram

measurement)

Application example
Query

Queries when measurement is being in progress.
> MSR?

< MSRA1

7.5.1.40. MLP? Measurement Elapsed Time (Measurement elapsed time)

Function  Queries the measurement elapsed time for Error/Alarm measurement or Eye
Margin measurement.
Header Program Query Response (No. of characters)
None None MLP? MLPAmM1,m2 m3,m4
(m1:FIX5, other FIX2)

Parameter m =<NR1>

m1 :0to 36135 day(s)
m2 :0 o 23 hour(s)
m3:0to 59 minute(s)
m4 : 0 to 59 second(s)

Application example

Que

Ty

Queries when measurement date and time is 99 days 12 hours 12 minutes
00 second.

> MLP?

< MLPAAAN99,12,12,00
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7.5.1.41. ETI?

Function  Queries the measurement residual time for Error/Alarm measurement.
Header Program Query Response (No. of characters)
None None ETI? ETIAm1,m2,m3,m4
(m1:FIX5,0ther FIX2)
Parameter m =<NR1>
m1:0fo 36135 day(s)
m2:0to 23 hour(s)
m3: 0 fo 59 minute(s)
m4 :0to 59 second(s)
Application example
Query
* Makes a query when the measurement residual time 1s 99 days 12 hours 12
minutes 00 second.
> ETI?
< ETIAAAA99,12,12,00
* Makes a query when Eye Margin measurement is set.
> ETI?
< ERR
7.5.1.42. INT? Intermediate Data Creation Time (Measurement intermediate time)
Function  Queries the intermediate data creation time for Error/Alarm measurement.
Header Program Query Response (No. of characters)
None None INT? INTAm1,m2 m3,m4,m5,m6
(each FIX2)
Parameter m =<NRI1>
m1 :0 to 99 year(s)
m2 : 1 to 12 month(s)
m3:1to 31 day(s)
m4 : 0 to 23 hour(s)
mS : 0 to 59 minute(s)
mé : 0 to 59 second(s)
Application example
Query
- Makes a query when the intermediate data creation time is 99-5-28
12:12:00.
> INT?
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Measurement Residual Time (Error/Alarm measurement timed time)

< INTA99,05,28,12,12,00
+ Makes a query when the intermediate data creation time does not exist.

>

< INTAO00,00,00,00,00,00

INT?




7.5.1.43. AOT? Alarm Occurrence Time (Alarm measurement occur time)

Function

Queries the Alarm occurrence time.

Header

Program

Query

Response (No. of characters)

None

None

AOT?Am

AOTAm1,m2 m3,m4,m5,m6
(FIX2)

Parameter

Response

m =<NR1>

0 : Power Fail
1: Clock Loss

2 . Pattern Sync Loss

m? = <NR1>
m1 :0to 99
m2:1to 12
m3: 1 to 31
m4 : 0 to 23
m5 : 0 to 59
mé : 0 to 59

Application example

Query

year(s)
month(s)
day(s)
hour(s)
minute(s)
second(s)

+ Queries when the clock loss time is 99-5-28 12:12:00.

> AOT?A1
< AOTAS99,05,28,12,12,00

* Queries when sync loss time data does not exist.

> AOT?A2
< AOTAO00,00,00,00,00,00

+ Queries when Eye Margin measurement is set.

> AOT?A0

< ERR
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7.5.1.44. ART? Alarm Recovery Time (Alarm measurement recover time)
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Function  Queries the Alarm recovery time.
Header Program Query Response (No of charactors)
None None ART?Am ART/Am1,m2,m3,m4,m5,m6
(FIX2)
Parameter m =<NRI1>
0 : Power Fail
1: Clock Loss
2 : Pattern Sync Loss
Response m? =<NR1>
m1:0to 99: vyear(s)
m2:11o12: month(s)
m3:1to31: day(s)
m4:01o 23: hour(s)
mS5:0to 59 : minute(s)
mé :01o 59 : second(s)

Application example

Query

* Queries when the clock loss recovery time is 99-5-28 12:12:00.

> ART?A1

< ARTA99,05,28,12,12,00
* Queries when sync loss time recovery data does not exist.

> ART?A2

< ARTAO00,00,00,00,00,00
* Queries when Eye Margin measurement is set.

> ART?A0

< ERR




7.5.1.45. EMD Setting of Eye Margin Measurement Mode
(Eye Margin Measurement mode)

Function  Sets/queries the measurement mode for Eye Margin measurement.
Header Program Query Response (No. of characters)
EMD EMDAm EMD? EMDAm (FIX1)
Parameter m =<NR1>

0 : Margin measurement
1 : Diagram measurement

Application example

Program
+ Sets Margin measurement.

> EMDAO

Query
+ Queries when Diagram measurement is set.

> EMD?
< EMDA1

* Queries when Error/Alarm measurement is set.

> EMD?
< ERR

7.5.1.46. EYT Eye Margin Measurement Item Setting (Eye margin measurement type)

Function

Sets/queries the measurement item and number of points for Eye Margin

measurement.

Header

Program

Query

Response (No. of characters)

EYT

EYTAm

EYT?

EYTAm (FIX1)

Parameter

m

O~ WODN—O

6

=<NR1>

: Phase & Threshold
: Phase
: Threshold

: 8 points

: 16 points
: 32 points
: 64 points

Application example

Program
+ Sets Phase in Margin measurement.

> EYTA1L

Query
* Queries when 16 points is set in Diagram measurement.

> EYT?
< EYTA4

* Queries when Error/Alarm measurement is set.

> EYT?
< ERR
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7.5.1.47. EMT Eye Margin Measurement Threshold Setting
(Eye margin measurement threshold)
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Function

Sets/queries threshold when Eye Margin measurement mode is set.

Header

Program

Query

Response (No. of characters)

EMT

EMT/Am

EMT?

EMTAm (FIX1)

Parameter m =<NR1>

0

o~ NN~

7
8
9

:E 3
:E 4
:E 5
:E 6
:E 7
:E 8
:E9
:E_10
CET
cE_12

Application example

Program

Set E-4.
> EMTA1

Query

* Makes a query when E-9 is set.

> EMT?
< EMTAG6

- Makes a query when Error/Alarm measurement is set.

> EMT?
< ERR




7.5.1.48. EMR Eye Margin Measurement Resolution Setting
(Eye margin measurement resolution)

Function  Sets/queries measurement resolution when Eye Margin measurement mode is
set.

Header Program Query Response (No. of characters)
EMR EMRAm EMR? EMRAm (FIX1)

Parameter m =<NR1>
0:Course
1:Fine

Application example

Program
+ Sets to Fine
>EMRA1
Query
* Queries when Course is set.
> EMR?

< EMRAO

* Queries when Error/Alarm measurement is set.
> EMR?
< ERR

7.5.1.49. EDT Eye Diagram Measurement Threshold Setting
(Eye diagram measurement threshold)

Function  Sets/queries threshold when Eye Diagram measurement mode is set.

Header Program Query Response (No. of characters)
EDT EDTAm EDT? EDTAm (FIX12)
Parameter m = <binary format>
+ Flags 1 in a bit to be masked for measurement. Where MSB is 1E_3 and

LSBis 1E-12:

#B1000000000 : Measures 1E-3 only.

#B1010000001 : Measures 1E-3,1E-5,and 1E-12.

#BT1111111111 : Measures all thresholds.
Application example

Program
+ Sets to E-4.
> EDTA#B0100000000
Query
+ Queries when E-9 and E-4 are set.
> EDT?
< EDTA#B0100001000

* Queries when Error/Alarm measurement is set.
> EDT?

< ERR
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7.5.1.50. EDP Eye Diagram Measurement Effective Measurement Points
(Eye diagram measured point)

Function  Qeries the number of effective measurement points at each threshold when Eye
Diagram measurement mode is set.

Header Program Query Response (No. of characters)
EDP None EDP?Am EDPAmO,m1 (FIX2,FIX64)

Parameter m =<NR1>
Specifies threshold to be measured.
3:1E-3
4:1E_4
5:1E.5
6:1E_6
7
8
2

c1E_7
©1E_8
:1E_9
10:1E_10
TT:1E_11
12:1E_12
mO =<NRI1>
Number of measurement points specified in the EYT command
0 : 8points
1:16points
2 : 32points
3 : 64points
ml = <binary format>
Effective points are set to 1. Ineffective points or those not to be measured
are set to 0.
#B1111011100000000000000000000000000000000000000000000000000000000
: When points 1, 2, 3, 4, 6, 7 and 8 are effective
#B1111111000111111000000000000000000000000000000000000000000000001
: When points 1 to 7, 11 to 16 and 64 are effective
Application example
Query
- Makes a query the effective measurement points when measuring E-9 at 16
points.
> EDP?/A\9
< EDPA1,#B11111101111111110000000000000000000000000000000000
00000000000000
- Makes a query when Error/Alarm measurement is set.
> EDP?A1
< ERR
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7.5.1.561. ASM Setting of Auto Search Mode (Auto search mode)

Function  Sets/queries the operation mode for Auto Search.

Header Program Query Response (No. of characters)
ASM ASMAm ASM? ASMAm (FIX1)

Parameter m =<NRI1>
0 : Phase & Threshold
1 : Threshold
2 : Phase
3:OFF

Application example

Program
+ Set the operation mode to Threshold search.
> ASMA1

Query

* Query when the operation mode is set to Phase & Threshold search.

> ASM?
> ASMAO

7.5.1.52. SRH  Auto Search Function (Auto search)

Function  Sets/queries the operation for Auto Search.

Header Program Query Response (No. of characters)
SRH SRHAm SRH? SRHAm (FIX1)
Parameter m =<NRI1>
0:OFF
1:ON

2 : Auto Search faied (for query only)
Application example
Program
+ Starts Auto Search
> SRHA1
Query
+ Makes a query during Auto Search measurement
> SRH?
> SRHA1
- Make a query when Auto Search ends in fail.
> SRH?
> SRHA?2
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7.5.1.58. PSH PRBS Pattern Search Function (PRBS pattern search)

Function  Sets/queries ON/OFF for PRBS Pattern Search.

Header

Program

Query

Response (No. of characters)

PSH

PSHAm

PSH?

PSHAm (FIX1)

Parameter m

=<NR1>

0: OFF
1:0ON
Application example

Program

+ Sets PRBS Pattern Search to ON.

Que

* Queries when Auto Sync is OFF.
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> PSHA1L

Ty

Queries when PRBS Pattern Search is OFF.

> PSHe
>PSHAO

> PSH?
> ERR




7.5.2. Clock/data input Related

The commands described in this section set/query the reception clock and data.

Note 1) If a step which is not preset is to be used when setting NR1, a command selects the
smallest value nearest to the allowable value, that is, truncates a fraction.

Note 2) If no ED unit exist in the slot to be set, a command issues an execution error and re-
turns ERR for query.

7.5.2.1. CPL Clock Input Polarity (Clock polarity)

Function  Sets/queries the clock input polarity.

Header Program Query Response (No. of characters)
CPL CPLAmM CPL? CPLAm (FIX1)

Parameter m =<NR1>
0 : CLK (POS)
1 : XCLK (NEG)

Application example

Program
+ Set clock polarity to CLK (POS).
> CPLADO

Query
* Query when clock polarity is XCLK (NEG).
> CPL?

< CPLA1

7.5.2.2. CPA Clock Input Phase Setting (Clock phase adjust)

Function  Sets/queries the clock input phase.

Header Program Query Response (No. of characters)
CPA CPAAm CPA? CPAAm (FIX5)

Parameter m =<NR1>
-1000 to 1000 1000 to 1000 ps/Step : 2ps
Application example
Program
+ Sets the phase 500ps
> CPAA500
Query
+ Makes a query when the phase is set at -500ps
> CPA?

< CPAAA-500
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7.5.2.3. CTM  Clock Input Terminal Voltage (Clock termination)

Function  Sets/queries clock input terminal voltage.

Header Program Query Response (No. of characters)

CTM CTMAm CTM?

CTMAm (FIX1)

Parameter m =<NR1>
0:GND
1:-2V
2:+3V

Application example

Program

+ Sets clock input terminal voltage to GND.

> CTMAO
Query

* Queries when clock input terminal voltage is -2V.

> CTM?
< CTMA1

7.5.2.4. DAL Data Input Level (Data Level)

Function  Sets/queries the data input level.

Header Program Query Response (No. of characters)

DAL DALAm DAL?

DALAm (FIX1)

Parameter m =<NR1>
0: VAR level
1:ECL level
Application example
Program
+ Sets Data input level to VAR
> DALADO
Query
* Queries when Data input level is ECL
> DAL?

< DALA1
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7.5.2.5. DTH Data Input Threshold Setting (Data threshold)

Function  Sets/queries the data input threshold.

Header Program Query Response (No. of characters)
DTH DTHAm DTH? DTHAm (FIX6)
Parameter m =<NR1>
-4,000 to 4.000 -4.000 to +4.000 V/Step : 0.001

Application example
Program
+ Sets Data input threshold to -0.1V.
> DTHA-0.1
Query
* Queries when Data input threshold is set at 0.2V.
> DTH?
<DTHA A0.200
* Queries when Data input threshold is ECL

> DTH?
< ERR

7.56.2.6. DTM  Sets/queries Data Input Terminal Voltage. (Data termination)

Function  Sets/queries Data input terminal voltage.

Header Program Query Response (No. of characters)
DTM DTMAm DTM? DTMAm (FIX1)

Parameter m =<NR1>
0:GND
1:-2V
2. +3V

Application example

Program
+ Sets data input terminal voltage to GND.
> DTMAO
Query
+ Queries when data input terminal voltage is -2V.
> DTM?

< DTMA1
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7.5.3. Measurement results

The commands described in this section set/query the measurement result/measurement condi-
tion.

7.56.3.1. CLS Clock Loss Process Option (Clock loss process option)

Function  Sets/queries whether Clock Loss period is to be evaluated for measurement.

Header Program Query Response (No. of characters)
CLS CLSAm CLS? CLSAm (FIX1)

Parameter m =<NRI1>
0 : Exclude from calculation.
1 : Include from calculation.

Application example
Program
+ -- Sets that Clock Loss is included in calculation.
> CLSA1
Query
* Queries when Clock Loss is not included in calculation.
> CLS?
< CLSAO
* Queries when Eye Margin measurement is set.
> CLS?
< ERR

7.5.3.2. SLS Sync Loss Process Option (Sync loss process option)

Function  Sets/query whether Sync Loss period is to be evaluated for measurement
(Performance, EI%EFI, Threshold EI%EFI).

Header Program Query Response (No. of characters)
SLS SLSAm SLS? SLSAm (FIX1)

Parameter m =<NRI1>
0 : Exclude from calculation
1 : Include from calculation

Application example
Program
+ Sets so that Sync Loss is included in calculation.
> SLSA1
Query
* Queries when Sync Loss is not included in calculation.
> SLS?
< SLSAO0
* Queries when Eye Margin measurement is set.
> SLS?
< ERR
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7.56.3.3. ITV Measurement Interval Time Selection (Interval time)

Function  Sets/queries IE and %EFI measurement interval.

Header Program Query Response (No. of characters)
ITV ITVAm ITV? ITVAm (FIX1)

Parameter m =<NR1>
0:100mS
3:18

Application example

Program
+ -- Sets interval to 100 ms.
> ITVAO
Query
* Queries when interval is 1 s.
> ITV?
< ITVA3

* Queries when Eye Margin measurement is set.
> ITV?
< ERR

7.5.3.4. PRF Error Performance Data Measurement ON/OFF
(Error performance measurement)

Function  Sets/queries ON/OFF of error performance measurement.

Header Program Query Response (No. of characters)
PRF PRFAm PRF? PRFAm (FIX1)

Parameter m =<NR1>
0:ON
1:OFF

Application example

Program
+ Sets error performance measurement to ON.
> PRFAOQ
Query
* Queries when error performance measurement is OFF.
> PRF?
< PRFA1
* Queries when Eye Margin measurement is set.
> PRFE?
< ERR
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7.5.3.5. ETH Error Performance Threshold Setting (Error performance threshold)

Function  Sets/queries the threshold when calculating SES and DM for performance

measurement.
Header Program Query Response (No. of characters)
ETH ETHAm ETH? ETHAm (FIX1)

Parameter m =<NRI1>
0 : SES:1E-3/DM:1E-6
1:SES:1E-4/DM:1E-8
Application example
Program
+ Sets the threshold to SES:1E-3/DM:1E-6.
> ETHAO
Query
* Queries when the threshold is SES:1E-4/DM:1E-8.
> ETH?
< ETHA1

* Queries when Eye Margin measurement is set.
> ETH?

< ERR

7.5.3.6. TEI Threshold EI / %EFI Measurement ON/OFF
(Threshold EI / %EFI measurement)

Function  Sets/queries ON/OFF for threshold EI/%EFI measurement.

Header Program Query Response (No. of characters)
TEI TEIAm TEI? TEIAm (FIX1)
Parameter m =<NR1>
0:ON
1:OFF
Application example

Program
+ Sets Threshold EI/%EFI measurement to ON.
> TEIAO
Query
* Queries when Threshold EI/%EFI measurement is OFF.
> TEI?
< TEIA1

* Queries when Eye Margin measurement is set.
> TETI?

< ERR
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7.56.3.7. PFM Power Fail Measurement ON/OFF(Power fail measurement)

Function  Sets/queries ON/OFF for Power Fail measurement.

Header Program Query Response (No. of characters)
PFM PFMAm PFM? PFMAm (FIX1)

Parameter m =<NR1>
0:ON
1:OFF

Application example

Program
- Sets Power Fail measurement to ON.

> PEMAO
Query

* Queries when Power Fail measurement is OFF.
> PFM?
< PFMA1

* Queries when Eye Margin measurement is set.
> PFM?
< ERR

7.5.3.8. ER Error Ratio Measurement Result (Error ratio?)

Function  Outputs an error ratio measurement result.
The output data is a value (Last/Current) specified in Display on the Result
sub-screen. Error type is a value specified in ETY. If no value is specified, the
parameter returns Total when Error Type = Total and returns Insertion when
Error Type = INS/OMI.

Header Program Query Response (No. of characters)
ER None ER? ERA Am (FIX10)

Response m =<NR3>
* . ****E_**

When no measurement data exists because of change of measurement re-
quirements (displayed as ****) or when no measurement data is generated

(displayed as ----), the query returns 0.0000E-00.
Application example
Query
* -- Queries when error ratio is 1.05E-06.
> ER?

< ERAA1.0500E-06
+ Queries when error ratio measurement result is [¥****] (no data exists).
> ER?
< ERAA0.0000E-00
* Queries when Eye Margin measurement is set.
> ER?
< ERR
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7.5.3.9. EC
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Error Count Measurement Result (Error count?)

Function  Outputs an error count measurement result.
The output data is an item (Last/Current) specified in Display on the Result
sub-screen. Error type is a value specified in ETY. If no value is specified, the
parameter returns Total when Error Type = Total and returns Insertion when
Error Type = INS/OMI.

Header Program Query Response (No. of characters)
EC None EC? ECAAm (FIX10)
Response m =<NRI1 or NR3>

Returns a 10-character value in the following format when the error count is
below 1E+9.
FARxxxkkxxxk (0 to 999999999)
Returns a value in the following format when the error count is 1E+9 or more.
FoxFxAE+** (1.0000E+09 to 9.9999E+16)
When no measurement data exists because of change of measurement re-
quirements (displayed as ****) or when no measurement data is generated

Application example

(displayed as ----), the query returns 1.0000E-99.
Query
* Queries when error count is 1.05E+09.
> EC?

< ECAA1.0500E+09
* Queries when error count is 156.
> EC?
< ECAANANANANNNNLSG
* Queries when error ratio measurement result is [¥****] (no data exits).
> EC?
< ECAA1.0000E-99
* Queries when Eye Margin measurement is set.
> EC?
< ERR



7.5.3.10. CC Clock count measurement result

Function Outputs the clock count measurement result.
The item (Last/Current) specified as the Display item in the Result sub-window
1s output.
Header Program Query Response (No. of characters)
CC None cC? CCAAm (FIX10)
Parameter m =<NRI1 or NR3>

When the clock count is less than 1E+9, the response will be in the following

format with 10 characters (fixed).

kkkkkkkkk* (0 to 999999999)

When the clock count is 1E+9 or more, the response will be in the following

format.

* xxxFxE4+x% (1.0000E+09 to 9.9999E+16)

1.0000E-99 will be returned when no measurement data exists (display: ***¥)

or no measurement data has been generated (display: ----).

Application example

Que

ry
Querying when the clock count is 1.05E+9
> CC?

< CCAA1.0500E+09

+ Querying when the clock count is 156

> CC?
< CCAANANNNNANNLSG

* Querying when no data exists

> CC?
< CCAA1.0000E-99

* Querying when Eye Margin measurement

> CC?
< ERR
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7.5.3.11. EI Error Interval Count Measurement Result (Error interval?)
Function  Outputs an error interval count measurement result.
The output data is a value (Last/Current) specified in Display on the Result
sub-screen.
Header Program Query Response (No. of characters)
EI None EI? EIA Am (FIX10)
Response m =<NR1 or NR3>

XKk AkKk KAk Kk kKk*k

When no measurement data exists because of change of measurement re-
quirements (displayed as ****) or when no measurement data is generated
(displayed as —---), the query returns 1.0000E-99.

Application example

Query

Queries when error count is 156
> EI?
< EIANANAANANNANNLSG
Queries when error ratio measurement result is [¥****] (no data exits).
> EI?
< EIAA1.0000E-99

* Queries when Eye Margin measurement is set.

> EI?
< ERR
7.5.3.12. EFI  Error Free Interval Rate Measurement Result (Error free interval?)
Function  Outputs an error free interval rate measurement result.
The output data is a value (Last/Current) specified in Display on the Result
sub-screen.
Header Program Query Response (No. of characters)
EFI None EFI? EFIAm (FIX8)
Response m =<NR2or NR3>

7-96

A
A

ZX***.****

hen no measurement data exists because of change of measurement re-

quirements (displayed as ****) or when no measurement data is generated
(displayed as ----), the query returns 1.0000E-99.

Application example

Que

ry
Queries when error free interval rate is 99.01%.
> EFI?

< EFIAAAA99.0100

* Queries when error ratio measurement result is [¥****] (no data exits).

> EFI?
< EFIA1.0000E-99

* Queries when Eye Margin measurement is set.

> EFI?
< ERR



7.5.3.13. FRQ Clock Frequency Measurement Result (Clock frequency?)

Function  Outputs a clock frequency measurement result.

Header Program Query Response (No. of characters)
FRQ None FRQ? FRQAm (FIX10)

Response m =<NR2or NR3>

*kkhkkkhkkk Kk *k

When no measurement data exists because of change of measurement re-
quirements (displayed as ****) or when no measurement data is generated
(displayed as ----), the query returns 0.0000.

Application example

Query
+ Queries when clock frequency is 3200 MHz.
> FRQ?
< FROAAA3200.000
* Queries when clock frequency measurement result is [¥****] (no data exits).
> FRQ?
< FROAAAANAN0.000
* Queries when Eye Margin measurement is set.
> FRQ?
< ERR
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7.5.3.14. PFP Performance % Measurement Result (Performance percent?)

Function  Outputs % data among from the performance measurement results.

Header Program Query Response (No. of characters)
PFP None PFP? PFPAmO,ml1,m2 m3,m4
(FIX10)
Response mO0 =<NR2or NR3>
%ES data
VAVAGE R LKk ok

ml =<NR2 or NR3>
%EFS data
VAVANEE I 2 & 1
m2 =<NR2 or NR3>
%SFS data
VAVANEE R 2
m3 =<NR2 or NR3>
%US data
VAVANEE N 2 8 1
m4 =<NR2 or NR3>
%DM data
VAVANEE R 2
When no measurement data exists because of change of measurement requirements
(displayed as ****) or when no measurement data is generated (displayed as ----), re-
sponses m0 to m4 return 1.0000E-99.
Application example
Query
* Queries when data other than %DM exists.
> PFP?
< PFPAAANAANS99.1234, AN AN99.1234, AN AN 99.1234, ANA A
99.1234,1.0000E-99
* Queries when Eye Margin measurement is set.
> PFP?
< ERR
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7.5.3.15. PFC Performance Count Measurement Result (Performance count?)

Function  Outputs Count data among from the performance measurement results.

Header Program Query Response (No. of characters)
PFC None PFC? PFCAmMO,m1,m2,m3,m4,mb5
(FIX10)

Response mO0 =<NR1or NR3>
ES data
*kkkkkkhkkk*k
ml =<NR1or NR3>
EFS data
Ak hkkhkkhk Kk Kk k) *k
m2 =<NRI1 or NR3>
SFS data
*kkkkkkhkkk*k
m3 =<NR1 or NR3>
US data
Ak hkkhkkhk kA Kk kK *k
m4 =<NRI1 or NR3>
DM data
*kkkkkkhkkk*k
mb5 =<NR1or NR3>
EC data
Ak hkkhkhk Kk Kk k) *k
When no measurement data exists because of change of measurement requirements
(displayed as ****) or when no measurement data is generated (displayed as ----),
responses m0 to m5 return 1.0000E-99.

Application example
Query
* Queries when data other than DM exists.
> PFP?
< PFPAA123991234, AAN15991234, A/A39941234,A145671234, AN
45671234,1.0000E-99
* Queries when Eye Margin measurement is set.
> PFP?
< ERR
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7.5.3.16. THE Threshold EI Measurement Result (Threshold EI measurement?)

Function  Outputs a threshold EI measurement result.

Header Program Query Response (No. of characters)
THE None THE? THEAmMO,ml1,m2,m3,m4,m5,m6
(FIX10)

Response m0 =<NR1 or NR3>
>1E-03 data
*Ahk Kk Kkkhk Kk kK *k
ml =<NRI1 or NR3>
>1E-04 data
*kkkkkkkkk
m2 =<NRI1 or NR3>
>1E-05 data
Ak Kk kkhk Kk kK *k
m3 =<NRI1 or NR3>
>1E-06 data
*kkkkkkkkk
m4 =<NRI1 or NR3>
>1E-07 data
Ak Kk KkkhkkKkKh*k
m5 =<NRI1 or NR3>
>1E-08 data
*kkkkkkkkk
m6 =<NR1 or NR3>
=<1E-08 data
Ak Kk KhkkhkkKkKh*k
When no measurement data exists because of change of measurement requirements
(displayed as ****) or when no measurement data is generated (displayed as --—--),
responses m0 to m6 return 1.0000E-99.
Application example
Query
* Queries when =<1E-08,>1E-08,>1E-06 data exists.
> THE?
< THEA1.0000E-99,1.0000E-99,1.0000E-99, AA34567890,
1.0000E-99, AA39941234,A139941234
* Queries when Eye Margin measurement is set.
> THE?
< ERR
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7.5.3.17. THF Threshold %EFI Measurement Result (Threshold %EFI measurement?)

Function  Outputs a Threshold %EFI measurement

Header Program Query Response (No. of characters)
THF None THEF? THF AmO,ml1,m2,m3,m4,m5,m6
(FIX10)

Response m0 =<NR2or NR3>
>1E-03 data
VAVANGE R 5
ml =<NR2or NR3>
>1E-04 data
VAVANGEE RS S
m2 =<NR2or NR3>
>1E-05 data
VAVANGE R 5
m3 =<NR2 or NR3>
>1E-06 data
VAVANGEE RS S
m4 =<NR2 or NR3>
>1E-07 data
VAVANGE R 5
mb5 =<NR2 or NR3>
>1E-08 data
VAVANGEE RS S
m6 =<NR2or NR3>
=<1E-08 data
VAVANGE R 5
When no measurement data exists because of change of measurement requirements
(displayed as ****) or when no measurement data is generated (displayed as —----),
responses m0 to m6 return 1.0000E-99.
Application example
Query
* Queries when =<1E-08,>1E-08,>1E-06 data exists.
> THE?
< THEA1.0000E-99,1.0000E-99,1.0000E-99, AAA34.5678,
1.0000E-99, AAA39.9412, AN A13.9941
* Queries when Eye Margin measurement is set.
> PFP?
< ERR
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7.5.3.18. AIN Alarm Interval Measurement Result (Alarm interval?)

Function  Outputs an alarm interval measurement result.

Header Program Query Response (No. of characters)
AIN None AIN? AINAmMO,m1,m2 (FIX10)
response mO =<NRI1 or NR3>
Pattern Sync Loss data
ml =<NR2or NR3>
Clock Loss data
*kkk Kk kk Kk kK
m2 =<NR2 or NR3>

Power Fail data
*hk k) kh kX kK%

When no measurement data exists because of change of measurement requirements
(displayed as ****) or when no measurement data is generated (displayed as —-—--),
responses m0 to m2 return 1.0000E-99.

Application example

Query
* Queries when data other than Power Fail exists.
> AIN?
< AINAANANNANNN234, NANNNANNN34,1.0000E-99

* Queries when Eye Margin measurement is set.
> AIN?
< ERR
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7.5.3.19. OER One Second Average Error Ratio Measurement Result
(One second error ratio?)

Function Outputs a one-second error ratio measurement result.
Error type is a value specified in ETY. If no value is specified, the command
returns Total when Error type = Total and returns Insertion when Error Type

= INS/OMI.
Header Program Query Response (No. of characters)
OER None OER? OERAm (FIX10)

Response m =<NR3>
* . ****E_**

When no measurement data exists because of change of measurement re-
quirements (displayed as ****) or when no measurement data is generated
(displayed as ----), the query returns 0.0000E-00.

Application example

Query
+ Queries when a one-second average error ratio is 1.05E-06.
> OER?
< OERA1.0500E-06
* Queries when a one-second average error ratio measurement result is
[****] (no data exists).
> OER?
< OERAAQ0.0000E-00
* Queries when Eye Margin measurement is set.
> QER?
< ERR
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7.5.3.20. OEC One Second Average Error Count Measurement Result
(One second error count?)

Function  Outputs a one-second average error count measurement result. Error type is a
value specified in ETY. If no value is specified, the command returns Total
when Error type = Total and returns Insertion when Error Type = INS/OMI.

Header Program Query Response (No. of characters)
OEC None OEC? OECAm (FIX10)

Response m =<NRI1 or NR3>
- Returns a 10-character value in the following format when the one-second

average error count is below 1E+9.
FRxxkAkxxxA (0 to 999999999)

* Returns a value in the following format when the error count is 1E+9 or
more.
K oRxAAEL*A (1.0000E+09 to 9.9999E+16)
When no measurement data exists because of change of measurement re-
quirements (displayed as ****) or when no measurement data is generated
(displayed as ----), the query returns 1.0000E-99.

Application example

Query
* Queries when the one-second average error count is 1.05E+08.
> OEC?
< OECA1.0500E+09
* Queries when the one-second average error count is 156.
> QEC?
< OECAANANANANNANLSG
* Queries when a one-second average error ratio measurement result is
[****] (no data exits).
> QEC?
< OECAA1.0000E-99
* Queries when Eye Margin measurement is set.
> OEC?
< ERR
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7.5.3.21. FMT Data Output Format (Output data format)

Function

Selects/queries data output on GPIB and output items of the printout data

when outputting Error/Alarm measurement results.

Header

Program

Query

Response (No. of characters)

FMT

FMTAm

FMT?

FMTAm (FIX1)

Parameter

m =<NR1>

0 : Standard format
1 : Short format
2 : Other format (for query only)

For the standard and short format output on GPIB, see the IMD command.
When specifying the output format using this command, the items to be printed
by the Print command are changed as below.

Error and Alarm Interval are selected.
Error is selected and Alarm Interval is not selected.

Standard format:
Short format:
Other format:

Application example

Program

+ -- Sets the standard format.

> FMTAO
Query

Error is not selected.

* Queries when the short format is set.

> FMT?
< FMTA1

* Queries when Eye Margin measurement is set.

> FMT?
< ERR

7-105



7.5.3.22, IMD Intermediate Measurement Result Output Function
(Intermediate measure data output?)

Function  Outputs an intermediate measurement result.
Error type is a value specified in ETY. If no value is specified, the command
returns Total when Error type = Total and returns Insertion when Error Type =
INS/OMI.

Header Program Query Response (No. of characters)
IMD None IMD? IMDAm
Response m =<NRI1,NR2,NR3>
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When selecting the standard format in the FMT command:
STAA**, **, **, **, **, * % (CR/LF)

(Measurement start time in the query reception period; in YMDHMS order)

INTA**,**,**,**,**’** (CR/LF)

(Final measurement time ; in YMDHMS order)*1

ENDA**,**,**,**,**,**, (CR/LF)

(Final measurement time; in YMDHMS order)*2

ELPA***x*x x% xx xx (CR/LF) (Elapsed time)

ERAA*  ****xE-*x* (CR/LF) Error rate

ECAA****x*xx*xx* (CR/LF) Error count (When the count is below 1E+9)
ECAA*  ****E+*x* (CR/LF) Error count (When the ratio is 1E+9 or more)
CCANA****x%xx%xx% (CR/LF) Clock count (When the count is below 1E+9)
CCAN*  ***x*xE+** (CR/LF) Clock count (When the ratio is 1E+9 or more)
EIAA***xx*%xxx* (CR/LF) Error interval count

EFIAAA*** **%% (CR/LF) Error free interval rate

PEFIA***xx***xx* (CR/LF) Power fail interval count

CLIA********x*x%x (CR/LF) Clock loss interval count

SLIA***x*xx*xx*xx (CR/LF+EOI) Sync loss interval count

When selecting the short format in the FMT command
STAA**  x* *x% % *xx *x(CR/LF) (Measurement start time)
INTA**, *x x% *x x% *x(CR/LF) (Final measurement time)

CCA/N***x**%x%* (CR/LF+EOT) Clock count (When the count is below 1E+9)

ERAA*  *x*x*E-** (CR/LF) Error ratio
ECAA******xxxx*x (CR/LF) Error count (When the count is below 1E+9)
ECAA*  *x*x*E+** (CR/LF) Error count (When the ratio is 1E+9 or more)
(
(

CCANA* *x**x*E4+** (CR/LF+EOT) Clock count (When the ratio is 1E+9 or more)

Either *1 or *2 is output.
*1 is output when querying within 1 second after start of measurement until end of

measurement. *2 is output when querying within 1 second upon completion of meas-
urement. ERR is issued when querying within 1 second after start of measurement

without data left in the previous measurement zone because the measurement start
command or setting may change.

Since EOI cannot be detected in RS-232C mode, it becomes necessary to read the data
up to the line of SLI or CC.



7.5.3.22. IMD Intermediate Measurement Result Output Function

(Intermediate measure data output?) (continued)

When the threshold EI/%EFI data print function is ON and Threshold EI/%EFI
measurement = ON in "Test Menu: Measurement Condition", the lines listed below

are output after the above format:

kk ok ok ok ok kokkok  kok oKk
TH3A , .

TH4A**********, * kK
THSA**********, * Kk K
TH6A**********, * kK
TH7A**********, * Kk k
TH8A**********, * kK

kk ok ok ok ok kokkok Kk ok oKk
THIA ,

* % x % (CR/LF)(Threshold EI,Threshold %EFT :
. x**x(CR/LF)(Threshold EI,Threshold %EFI :
. **xx(CR/LF)(Threshold EI,Threshold %EFT :
. x**x(CR/LF)(Threshold EI,Threshold %EFI :
. **xx(CR/LF)(Threshold EI,Threshold %EFT :
. x**x(CR/LF)(Threshold EI,Threshold %EFI :
. **xx(CR/LF+EOI)(Threshold EI,Threshold %EFI : =<E-8)

> E-3)
> E-4)
> E-5)
> E-6)
> E-7)
> E-8)

When the error performance data print function is ON and Performance measure-

ment = ON in "Test Menu: Measurement Condition", the lines listed below are output

after the above format:

ESAAAA*+*  #%+x(CR/LF) (%ES)
EFSAAA*#** +++x(CR/LF) (%EFS)
SESAAA**%  xx**(CR/LF) (%SES)
DMAAAA*** %%+ +(CR/LF) (%DM)
USAAAA*** #%++(CR/LF+EOI) (%US)

When the frequency measurement print function is ON, the lines listed below are

output after the above format:

FRQAx**x**x *x*x(CR/LF+EOI)
If no data is specified in the FMT command, the data is output in the standard for-

mat.

In the above format, EOI is appended to the item to be finally output only.
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7.5.3.22. IMD Intermediate Measurement Result Output Function
(Intermediate measure data output?) (continued)
Application example
Query
+ -- Queries when the short format is set.
IMD?
STA/A98,05,28,08,00,00 (CR/LF)
INTAS8,05,28,08,00,06 (CR/LF)
ERAA1.2345E-06 (CR/LF)
ECAA1.2355E+05 (CR/LF)
< CCAA1.0000E+11 (CR/LF+EOT)
* Queries when the standard format is set and the Threshold EI/%EFI print
function is ON.
> IMD?
STA/A98,05,28,16,05,05(CR/LF)
INTAS8,05,28,16,05,06 (CR/LF)
ELPAAAAAO0,00,00,01 (CR/LF)
ERAA0.0000E-06 (CR/LF)
ECAANANANANANANANNNOD (CR/LF)
CCAA1.0000E+06 (CR/LF)
EIAAAAANAANAANAANAANANOD (CR/LF)
EFIAAA100.0000 (CR/LF)
PFIAANAANAANANNNAANANO (CR/LF)
CLIAAAAANAANAANNNO (CR/LF)
SLIAANANANNNNAANANO (CR/LF)
TH3IAAAAAAANAANAANAND,100.0000 (CR/LF)
THANANANNANANNANANN0,100.0000 (CR/LF)
THSAAAAAAANAANAANAND,100.0000 (CR/LF)
THEANANNANANNANANN0,100.0000 (CR/LF)
(
(

AN N AN ANV

THIAANANNANNNN0,100.0000 (CR/LF)
THSAAANAANNANNANN0,100.0000 (CR/LF)
THIANAAAANAAANAANAANAND,100.0000 (CR/LF+EOTI)
* Queries when Eye Margin measurement is set.

> IMD?

< ERR

AN NN NN AN AN AN AN AN AN AN AN AN
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7.5.3.23. EMM Eye Margin Measurement Result (Eye margin measurement result)

Function  Queries an Eye Margin measurement result.

Header Program Query Response (No. of characters)
EMM None EMM?/Am EMMAm1 (FIX4)
Parameter m =<NR1>
0 : Queries a Phase Margin measurement result.
1 : Queries a Threshold Margin measurement result.
Response m1 =<NR1>
When Threshold Margin is selected.
EMMA**** : 0 to 8000 mVp-p
When Phase Margin is selected

EMMA****  : 0 to 2000 psp-p
When no measurement data exists:
EMMA---- 1is returned.

When a measurement is failed, EMMAFail is returned.
Application example
Query
* Queries Threshold Margin.
> EMM?A1L
< EMMA1200
* Queries when Error/Alarm measurement is set.
> EMM?
< ERR
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7.5.3.24. EDM Eye Diagram Measurement Result (Eye diagram measurement result)

Function Query an Eye Diagram measurement result.

Header Program Query Response (No. of characters)
EDM None EDM?/Am,m0,m1 EDMAm2,m3 (FIX5)

Parameter m =<NR1>
0 : Queries an Eye Diagram measurement result.
1 : Queries an Recall Eye Diagram display result.

mO0 =<NR1>
3to 12 Specifies error ratio (1E-3 to 1E-12).
ml =<NR1>

1 to 64 Specifies the measurement point (1 to 64)
Response m2 =<NRI1>

Phase
i : -1000 to +1000 ps
When no measurement data exists, —--- 1s returned.
m3 =<NR1>
Threshold
wkRFEE 1 .4000 to +4000 mV
When no measurement data exists, -—-- is returned.

Application example
Query
* Queries an Eye Margin measurement result.
> EDM?AO0, 3,1
< EDMAA+400, A-230
* Queries when Error/Alarm measurement is set.
> EDM?AO0, 3,1
< ERR
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7.5.3.25. BST Measurement Result Store Function (Measurement buffer store)

FunctionStores the specified measurement data in the read buffer.
The details are described below:
+ The stored data is retained until it is cleared or the power supply is turned
OFF.
+ The data is stored in the buffer in the same timing as when the BST com-
mand is received.
+ The data to be stored is shown as below:

Header Program Query Response (No. of characters)
BST BSTAm None None
Parameter m =<NR1>
0:Last

1 :Intermediate
Last is the last data displayed on the screen when the command is received.
Intermediate is the intermediate data created immediately before the
command is received.
Application example

Program
+ Stores the measurement result buffer.
> BSTA

7.5.3.26. BCL Measurement Result Store Buffer Clear Function
(Measurement buffer clear)

Function  Clears the read buffer for the specified measurement data.

Header Program Query Response (No. of characters)
BCL BCL None None

Parameter None

Application example

Program
* Clear the buffer in which measurement results are stored.
> BCL

7.5.3.27. CLI  Clock Loss Status (Clock loss interval)

Function  Queries whether Clock Loss occurs or not.

Header Program Query Response (No. of characters)
CLI None CLI? CLIAm (FIX1)

Parameter m =<NRI1>
0 : Clock Loss does not occur.
1 : Clock Loss occurs.
Application example

Query
+ Queries when Clock Loss occurs.
> CLI?

< CLIA1
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7.5.3.28. SLI Sync Loss Status (Sync loss interval)

Function  Queries whether Sync Loss occurs or not.

Header Program Query Response (No. of characters)
SLI None SLI? SLIAm (FIX1)
Parameter m =<NRI1>
0 : Sync Loss does not occur.
1 : Sync Loss occurs.
Application example
Query
* Queries when Sync Loss occurs.
> SLI?
< SLIA1
* Queries when Eye Margin measurement is set.
> SLI?
< ERR

7.5.3.29. ERS Error Detection Status (Errors?)

Function  Queries whether an error is detected or not.

Header Program Query Response (No. of characters)
ERS None ERS? ERSAm (FIX1)

Parameter m =<NR1>
0 : An error is not detected.
1: An erroris detected.
When Error Type of Test Menu is INS/OMI, the parameter returns OR of INS
error and OMI error.

Application example
Query
* Queries when an error is detected.
> ERS?
< ERSA1

* Queries when Eye Margin measurement is detected.
> ERS?

< ERR
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7.5.3.30. BES Error Detection Status(Bit Errors?)

Function Error Detection Status

Header Program Query Response (No. of characters)
BES None BES?AmO0 BESAm1 (FIX1)

Parameter m0 =<NR1>
Queries whether an error is detected or not.
O : Total Error
1 : Insertion
2 : Omission
Response ml1 =<DECIMAL NUMERIC DATA>
0 : An error is not detected.
1 : An error is detected.

Application example
Query
* Queries when a INS error is detected.
> BES?A1
< BESA1l
+ Queries when Eye Margin measurement is set.
> BES?
< ERR

7.5.3.31. POF Power Fail Status (Power fail?)

Function Queries whether power fail occurred in the previous measurement interval.
Header Program Query Response (No. of characters)
POF None POF? POFAm (FIX1)

Parameter m =<NR1>
0 : Power fail does not occur.
1 : Power fail occurs.
Updates the information on a measurement interval basis.
Application example
Query
* Queries the measurement interval immediately after power fail has been
recovered.
> POF?
< POFA1

+ Queries when System mode is set to Normal mode.
> POF?
< ERR
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7.5.3.32. DTR Delay Trouble (Delay trouble4?)

Function  Queries whether ED trouble occurs or not.

Header Program Query Response (No. of characters)
DTR None DTR? DTRAm (FIX1)
Parameter m =<NR1>
0 : Normal

1 : Delay trouble
Application example

Query
* Query when delay trouble occurs.
> DTR?

< DTRA1

7.5.3.33. DLY Delay Setting Status (Delay unlock?)

Function  Queries ED delay setting status.

Header Program Query Response (No. of characters)
DLY None DLY? DLYAm (FIX1)
Parameter m =<NRI1>
0 : Ready

1 : Returns when Delay Trouble4 occurs.
Application example

Query
Query the delay setting status.
> DLY?

< DLYAOQ
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7.5.4. Output signal

This section describes setting/query on trigger output.

7.5.4.1. SOP Synchronous Signal Output Selection (Sync output)

Function  Selects/queries the type of synchronous signal.

Header Program Query Response (No. of characters)
SOP SOPAm SOPp? SOPAm (FIX1)
Parameter m =<NRI1>
0:1/8 clock

1 : Pattern Sync
2 : Sync Gain/Loss
Application example
Program
+ Sets synchronous signal type to 1/8 Clock.
> SOPAD

Query
+ Queries when Pattern Sync is set.
> SOP?

< SOPA1

7.5.5. Grouping Related

This section describes setting/query on Grouping.

7.5.5.1. PCO PPG/ED Pattern Common Setting (PPG/ED pattern common setting)

Function  Sets/queries ON/OFF of PPG/ED pattern common setting.

Header Program Query Response (No. of characters)
PCO PCOAm PCO? PCOAm (FIX1)

Parameter m =<NR1>
0: OFF
1:0ON

Application example

Program
+ Sets the common setting ON.
> PCOA1
Query
+ Makes a query when the common setting is OFF.
> PCO?
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7.6. Settings on other main frames

The commands described in this section perform settings/queries which are not related to window

operation or file operation.

7.6.1. Window operation commands

These commands set/query the window operation.

7.6.1.1. WOC Child Window Open/Close (Window open / close)

Function  Sets/queries open/close of the child window.

Header Program Query Response (No. of characters)
WOC WOCAm WOC? WOCAm (FIX7)

Parameter m = <binary format>
Flags 1 to a bit corresponding to the child window to be opened. To close the

child window, flags O to the bit.

#B000O0O0 : All windows are closed.

#B10000 : Only the System child window is opened.
#B01000 : Only the Setup child window is opened.
#B00100 : Only the Test Menu child window is opened.
#B00O10 : Only the Result child window is opened.
#B0O00O1 : Only the Customize child window is opened.
#B11111 : All windows are opened.

Application example

Program
Opens the Result child window and the Setup child window.

> WOCA#B01010

Query
Queries when the System child window and the Customize child window

are open.
> WOC?

< WOCA#B10001
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7.6.1.2. SYW  System Child Window panel selection (System sub window)

Function  Selects/queries a panel within the System child window.

Header Program Query Response (No. of characters)
SYW SYWAm SYW? SYWAm (FIX1)

Parameter m =<NR1>
0 : System panel
1 : Option panel
Application example

Program
+ Sets the setup System panel

>SYWAO

Query
Sets the System sub window.
> SYW?
< SYWA1L
Queries when the Option sub window is set.
> SYW
< ERR

7.6.1.3. SEW  Setup Child Window Panel Selection (Setup sub window)

Function  Selects/queries a panel within the Setup child window.

Header Program Query Response (No. of characters)
SEW SEWAm SEW? SEWAm (FIX1)

Parameter m =<NR1>

: Setup panel

: Frequency panel

: Clock I/F panel

: Data I/F panel

: Pattern panel

: Trigger I/F panel
6 : Utility panel

Application example

O~ WO DN—O

Program
Sets the Setup panel.
> SEWADQ
Query
Queries when the Pattern panel is set.
> SEW?
< SEWA4
Query when the Setup child window is not open.
> SEW
< ERR
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7.6.1.4. TEW  Test Menu Child Window Panel Selection (Test Menu sub window)

Function  Selects/queries a panel within the Test Menu child window.

Header Program Query Response (No. of characters)
TEW TEWAm TEW? TEWAm (FIX1)

Parameter m =<NR1>
0 : Measurement panel
1 : Error Addition panel

Application example

Program
Sets the Measurement sub window.

> TEWAO
Query
Queries when the Error Addition sub window is set.
> TEW?
< TEWA1
Queries when the Test Menu child window is not open.
> TEW
< ERR

7.6.1.5. TIM Real Time/Measurement Time Display Selection
(Real time or measurement time)

Function  Sets/queries the measurement time display mode for the Result child window.

Header Program Query Response (No. of characters)
TIM TIMAm TIM? TIMAm (FIX1)

Parameter m =<NRI1>
0 : Date & Time display
3 : Timed display
4 : Elapsed display
5 : Start display
Application example
Program
+ Sets the time display mode to Elapsed.
> TIMA4
Query
* Queries when Timed is set.
> TIM?
< TIMA3
* Queries when Test Item is set to Eye Margin measurement and Display is

set to Recall Diagram.
> TIM

< ERR
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7.6.1.6. REW  Result Child Window Sub Window Selection (Result sub window)

Function  Selects/queries a panel within the Test Menu child window.

Header Program Query Response (No. of characters)
REW REWAm REW? REWAm (FIX1)
Parameter m =<NRI1>
0: ALL panel
1 :Zoom panel

2 : Monitor panel
Application example
Program
Sets All panel ON.
> REWAO
Query
Queries when Monitor sub window is set.
> REW?
< REWA?2

Queries when the Result child window is not open.
> REW

< ERR

7.6.1.7. CUR Intermediate Result Display Function (Current data)

Function  Sets/queries the display mode for the Result: Error/Alarm panel.

Header Program Query Response (No. of characters)
CUR CURAm CUR? CURAm (FIX1)

Parameter m =<NRI1>
0 : Last data display
1 : Current data display

Application example
Program
Changes to Current display.
> CURA1L
Query
Queries when Last display is set.
> CUR?
< CURA1

Queries when Eye Margin measurement is set.
> CUR
< ERR
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7.6.1.8. PFD Performance Result Display Selection
(Performance data display select)

Function  Sets/queries the classification of Performance item to be displayed on the
Result:Error/Alarm panel (ALL secondly panel).

Header Program Query Response (No. of characters)
PFD PFDAm PFD? PFDAm (FIX1)

Parameter m =<NR1>
0: Countitem
1 : Percentitem

Application example
Program
Changes to Count display.
> PFDAO
Query
Queries when Percent display is set.
> PFD?
< PFDAI1
Queries when Eye Margin measurement is set.
> PFD
< ERR

7.6.1.9. ZOM Zoom window display ON/OFF setting (Zoom window display)

Function  Sets/queries ON/OFF of Display 1 to 4 for the Zoom secondary panel.

Header Program Query Response (No. of characters)
Z0M ZOMAmO,m1 ZOM?AmO0 ZOMAmO,m1 (FIX1)

Parameter m0 =<NR1>
0 : display1
1 : display2
2 : display3
3 : display4
ml =<NR1>
0:ON
1:OFF
Application example

Program
Sets Display 1 to ON.
> ZOMAO,0
Query
Queries when Display 3 is OFF.
> ZOM? A2
< ZOMAZ2,1
Queries when Eye Margin measurement is set.
> ZOM?A2
< ERR
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7.6.1.10. ZOI

Function

Zoom Window Display Item Setting (Zoom window display Item)

Header

Program Query

Response (No. of characters)

701

Z0IAmO0O,m1

Z0I?/Am0

ZOIAmO,m1 (FIX1,FIX2)

Parameter mO
0

1

ml

0O NOoNU1 AN WN — O

~O

=<NR1>

: displayl
: display?2
2.
3:

display3

display4

=<NR1>

: Error Ratio

: Error Count

: Error Interval

: %Error Free Interval
: Pattern Sync Loss
: Clock Loss

: Power Fail

: Threshold El

: Threshold %EFI

: Performance

10 : Frequency

Application example

Program
Displays ER in Display 1.

> 7Z0IAO0,0

Query
Queries when Performance is displayed in Display 3.

> ZOI?A2

< Z0IA2,A9

Queries when Eye Margin measurement is set.

> 7Z0I?A1
< ERR

Sets/queries the display item for the Result: Error/Alarm panel (Zoom panel).
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7.6.1.11. ZOP Zoom Window Performance Item Setting
(Zoom window display performance Item)

Function  Sets/queries the display item when the Result: Error/Alarm panel (Zoom panel)
is set in Performance.

Header Program Query Response (No. of characters)
Z0P ZOPAmO,m1l ZOP?Am0 ZOP/AmO,m1 (FIX1,FIX2)

Parameter m0 =<NR1>
0 : display1
1 : display?2
2 : display3
3 : display4
ml =<NRI1>
:ES
: EFS
- SES
: DM
N
: %ES
. %EFS
: %SES
: %DM
: %US
10: EC
Application example
Program
* Displays ES in Display 1.
> ZOPAO,0
Query
Queries when Performance is displayed in Display 3.
> ZOP?A2
< ZOPA2, A9
Queries when Performance measurement = OFF.
> ZOP?A1
< ERR

O NO~ O hNW N — O

O
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7.6.1.12. ZOT Zoom Window Threshold Ei/%Efi Setting
(Zoom window display Threshold EI/%EFI)

Function  Sets/queries the display item when the display item of the Result: Error/Alarm

panel (Zoom panel) is set to Threshold EI or Threshold %EFI.

Header Program Query Response (No. of characters)

ZOT ZOTAmO,m1 ZOT?AmO ZOTAmO,m1 (FIX1)

Parameter m0 =<NR1>
0 : display1
1 : display?2
2 . display3
3 : display4
ml =<NR1>
:>1.0E-3
:>1.0E-4
:>1.0E-5
:>1.0E-6
:>1.0E-7
:>1.0E-8
6 :=<1.0E-8
Application example

O~ ODN—O

Program
Displays >1.0E-3 in Display 1.
> ZOTAO,0
Query
Queries when Threshold EI is displayed in Display 3.
> ZOT?A2
< ZOTA2, A9
Queries when Threshold EI/%EFI measurement = OFF.
> ZOT?A1
< ERR

7.6.1.13. HRE History Lamp Reset (History Lamp Reset)

Function  Resets History Lamp on Result:Monitor panel.

Header Program Query Response (No. of characters)

HRE HRE None None

Parameter None
Application example
Program
+ Resets the Histary Lamp.
> HRE
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7.6.1.14. DER Eye Margin Measurement Display Error Ratio
(Eye margin display error ratio)

Function  Sets/queries the display error ratio for the Result: Eye Margin panel (Diagram).
The result selected in Display Mode is to be set/queried.

Header Program Query Response (No. of characters)
DER DERAm DER? DERAm (FIX12)

Parameter m = <binary format>
Flags 1 to a bit corresponding to the error ratio to be displayed. To hide the
display, flags 0 to the bit. (MSB corresponds to 1E-3. LSB corresponds to
1E-12)
#B 1000000000 : Displays 1E-3 only.
#B0100000000 : Displays 1E-4 only.
#B1010011111 : Displays 1E-3, 1E-5 and 1E-8 to 1E-12.
#B1111111111 : Display all error ratio data.

Application example

Program
Displays Eye Diagram result at the rate of 1E-4 and 1E-6.
> DERA#B0101000000
Query
Queries when 1E-3 and 1E-6 are displayed.
> DER?
< DERA#B1001000000
Queries when Error/Alarm measurement is set.
> DER?
< ERR

7.6.1.15. EDD Eye Diagram Display Window Selection (Eye diagram display select)

Function  Selects/queries the display for the Result:Eye Margin panel (Diagram).

Header Program Query Response (No. of characters)
EDD EDDAm EDD? EDDAm (FIX1)
Parameter m =<NRI1>
0 : Result

1 : Recall Diagram
Application example
Program
Sets the Result window for the Result:Eye Margin display.
> EDDADO
Query
Queries when the Recall Diagram window is set.
> EDD?
< EDDAI1
Queries when Error/Alarm measurement is set.
> EDD
< ERR
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7.6.1.16. ASC Eye Diagram Display Auto Scale (Eye diagram display auto scale)

Function  Serves as auto scale execution trigger for the display area in the Result: Eye
Margin panel. The result selected in Display Mode is to be triggered.

Header Program Query Response (No. of characters)
ASC ASC None None

Parameter None

Application example
Program
Executes auto scale.
> ASC

7.6.1.17. VSC Eye Diagram Voltage Scale Setting (Eye diagram voltage scale)

Function  Sets/queries the vertical scale (Voltage) in the graph in the Result: Eye Margin
sub window. The result selected in Display Mode is to be set/queried.

Header Program Query Response (No. of characters)
VSC VSCAmMO,m1 VSC? VSCAmMO,m1 (FIX6,FIX5)

Parameter m0 =<NR2>
Threshold voltage minimum value
-4.000t0 3.990 : -4.000 to 3.990 V/Step:0.001
ml =<NR2>
Axial step
0.001 t0 0.800 : 0.001 to 0.800 V/Step:0.001

Application example
Program
Sets the minimum value to -4.0 V and step to 0.8 V.
> VSCA-4,0.8
Query
Queries when the minimum value is 1.0 V and step is 0.1 V.
> VSC?
< VSCAA1.000,0.100
Queries when Test Menu: MEAS. Mode is margin.
> VSC?
< ERR
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7.6.1.18. PSC Eye Diagram Phase Scale Setting (Eye diagram phase scale)

Function  Sets/queries the horizontal scale (Phase) in the graph in the Result: Eye Margin
panel. The result selected in Display Mode is to be set/queried.

Header Program Query Response (No. of characters)
PSC PSCAmMO,m1 PSC? PSCAmMO,m1 (FIX5,FIX3)
Parameter m0 =<NR1>
Threshold voltage minimum value
-1000to 980 : -1000 to 980 ps/Step:2
ml =<NR1>
Axial step
2t0 200 : 210 200 ps/Step:2

Application example

Program
Sets the minimum value to 100 ps and step to 50 ps.
> PSCA100,50
Query
Queries when the minimum value is 14 ps and step is 22 ps.
> PSC?
< PSCAAANAN14,N22
Queries when Test Menu: MEAS. Mode is margin.
> PSC?
< ERR

7.6.1.19. EMA Eye Diagram Marker Display ON/OFF (Eye diagram marker on/off)

Function  Sets/queries the marker ON/OFF in a graph in the Result: Eye Margin sub
window diagram.

Header Program Query Response (No. of characters)
EMA EMAAmM EMA? EMAAm (FIX1)

Parameter m =<NRI1>
0 : Hides both basic and reference markers.
1 : Displays basic marker only.
2 : Displays both basic and reference markers.

Application example

Program
Hides both basic and reference markers.
> EMAAO

Query
Queries when basic maker is displayed.
> EMA?
< EMAA1
Queries when Error/Alarm measurement is set.
> EMA?
< ERR
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7.6.1.20. MKM Marker Operation Mode (Marker mode)

Function  Sets/queries the marker move mode for the Result: Eye Margin panel.

Header Program Query Response (No. of characters)
MKM MEKMAm MKM? MEKMAm (FIX1)

Parameter m =<NR1>
0 : Free
1 :Fix
Application example

Program
Sets the move mode to Free.
> MKMAO
Query
Queries when the Fix mode is set.
> MKM?
< MKMA1
Queries when Error/Alarm measurement is set.
> MKM?
<ERR

7.6.1.21. MKT Marker Specification Threshold (Marker threshold)

Function  Sets/queries on which display error ratio line the marker in the Result: Eye
Margin panel is to move. The result selected in Display Mode is to be
set/queried.

Header Program Query Response (No. of characters)
MKT MKTAm MKT? MKTAm (FIX1)

Parameter m =<NR1>

3:1E-3
4:1E-4
5:1E-5
6
7
8

:1E-6
1E-7
:1E-8
9:1E-9
10:1E-10
1T :1E-11
12:1E-12
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7.6.1.21. MKT Marker Specification Threshold (Marker threshold)

Application example
Program
* Sets marker to move on 1E-3 line.
> MKTA3
Query
Queries when 1E-5 is specified.
> MKT?
< MKTAS
Query when the marker is hidden.
> MKT?
< ERR

7.6.1.22. MMV Marker Move Specification (Marker moyve)

Function  Moves the marker in the Result: Eye Margin sub window. The result selected
in Display Mode is to be moved.

Header Program Query Response (No. of characters)
MMV MMVAmO,ml None None

Parameter mO =<NRI1>
Marker to be moved
0 : Basic marker
1 : Reference marker
ml =<NR1>
Moving direction
0 : Moves to left/rotates counterclockwise.
1 : Moves to right/rotates clockwise.
2 : Moves upward/rotates clockwise.
3 : Moves downward/rotates counterclockwise.

Application example

Program
Move basic marker upward.
> MMVA?2
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7.6.1.23. MKP Marker Position (Marker position)

Function  Queries the marker position in the Result: Eye Margin sub window. For the
basic marker, returns the absolute position. For the reference marker, returns
the relative position to basic marker. The result selected in Display Mode is to
be queried.

Header Program Query Response (No. of characters)
MKP None MKP? AmO0 MKPAm1,m2 (FIX6,FIX5)
Parameter mO =<NRI1>

0 : Basic marker

1 : Reference marker

ml =<NR2>

Threshold voltage
-4.000 to 4.000

m2 =<NR1>
Phase

-1000 to 1000

Application example

Query

-4.000 to 4.000V

-1000 to 1000ps

Queries the basic marker position.

> MKP?A0

< MKPAA4.000, AAL00
Queries when Error/Alarm measurement is set.

> MKP?A1

< ERR
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7.6.1.24. CUS Customize Customize Window Display Slot Setting
(Customize setup slot)

Function  Sets/queries the unit to be displayed in Setup 1 to 6 frames in the customize
child window.

Header Program Query Response (No. of characters)
CUS CUSAmO,m1 CUS?Am0 CUSAmO,m1 (FIX1)
Parameter m0 =<NR1>
Setup frame to be set
0 :setupl
:setup?2
: setup3
:setup4
: setupb
:setupé
ml =<NRI1>
Slot to be set
0: OFF
1:Slotl
3 :Slot3
4 Slot4

Application example

a N oD~

Program
Sets Setup1 frame to OFF.
> CUSAO0,0
Query
Queries when Setup2 slot is set to Slot3.
> CUS?A1
< CUSAZ2,3
Queries when the Customize child window is closed.
> CUS?A2
< ERR
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7.6.1.25. CUI Customize Window Display Item Setting (Customize setup item)

Function  Sets/queries the item to be displayed in Setupl to 6 frames in the Customize
child window.

Header Program Query Response (No. of characters)
CUI CUIAmO,m1l CUI?AmO CUIAmO,m1 (FIX1,FIX2)
Parameter m0O =<NRI1>
Setup frame to be set
ssetupl
:setup?2
s setup3
:setup4
s setupb
:setupéb
ml =<NRI1>
Ttem to be set
0 : Frequency/Frequency
: Clock/Amplitude
: Clock/Offset
: Clock/Delay
: Clock/Polarity
: Clock/Duty
: Data/Amplitude
: Data/Offset
: Data/Cross Point
: Data/Threshold
: Pattern/Logic
: Pattern/Mark Ratio
Application example

OO~ OODN— O

— O V00O NO~NUT dhNWDN —

—_

Program
Displays Frequency in Setupl frame.
> CUIAOQ,O0
Query
Queries when the Setup2 item is Data/Threshold.
> CUI?AL
< CUIA1l, A9
Queries when Setup3 is OFF.
> CUI?A2
< ERR
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7.6.1.26. CUP Customize Window Display Item Port Setting (Customize setup port)

Function  Sets/queries the port to be displayed in Setupl to 6 frames in the Customize
child window.

Header Program Query Response(No of characters)

CUP CUPAmO,m1 CUP?AmO CUPAmO,m1 (FIX1)
Parameter mO =<NRI1>
Setup frame to be set
0 :setupl
:setup?2
: setup3
:setup4
: setupb
:setupé
ml =<NR1>
Port to be set
0: Clock
1 : XClock
2 : Data
3 : XData

Application example

a N oD~

Program
Sets the port of Setupl item to Data.
> CUPAO, 2
Query
Queries when the port of Setup2 item is XClock.
> CUP?A1
< CUPAIL,1
Queries when Setup3 does not have a port parameter.
> CUP?A2
< ERR
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7.6.1.27. CPT Customize Window Pattern Setting Unit (Customize pattern setup unit)

Function  Sets/queries the unit to be displayed in the Pattern frame in the customize child

window.
Header Program Query Response (No. of characters)
CPT CPTAm CpPT? CPTAm (FIX1)

Parameter m =<NRI1>
Unit to be set
0:OFF
1:3.2G PPG
2:3.2GED
Application example
Program
Sets 3.2 G PPG pattern for the target.
> CPTA1
Query
Queries when 3.2G ED pattern is set for the target.
> CPT?
< CPTAZ2
Queries when no unit exists in Slot3 and Slot4.
> CPT?
< ERR

7.6.1.28. CPF Customize Edit Pattern Position Specification
(Customize pattern offset)

Function  Sets/queries the offset position of the target pattern.

Header Program Query Response (No. of characters)
CPF CPFAm CPEF? CPFAm (FIX7)

Parameter m =<NR1>
010 8388600 /step 1

Application example

Program
Set offset to 8388600.

> CPFA8388600
Query

Query when offset is 50.

> CPF?

< CPEAANAANANNSQ

Query when the target pattern is PRBS.

> CPF?

< ERR
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7.6.1.29. CRI Customize Window Measurement Display Item
(Customize result display item)

Function  Sets/queries the item to be displayed in the Result frame in the Customize child

window.
Header Program Query Response (No. of characters)
CRI CRIAm CRI? CRIAm (FIX1)

Parameter m =<NR1>
Unit to be set
O : Error Rate
1 : Error Count
Application example
Program
Sets Error Rate.
> CRIADO
Query
Queries when Error Count is set to be displayed.
> CRI?
< CRIA1
Queries when no unit exists in Slot4.
> CRI?
< ERR
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7.6.2. System setting commands

The commands described in this section set/query the buzzer and date.

7.6.2.1. SYS System Error Monitor Buzzer ON/OFF Setting
(System error buzzer ON/OFF)
Function  Sets/queries ON/OFF for the system error buzzer.
Header Program Query Response (No. of characters)
SYS SYSAm SYS? SYS/Am (FIX1)
Parameter m =<NRI1>
0:OFF
1:ON
Application example
Program
Set the system error buzzer to ON.
> SYSA1
Query
Query when the system error buzzer is OFF.
> SYS?
< SYSADO

7.6.2.2. MON  Error Monitor Buzzer ON/OFF Setting
(Error monitor buzzer ON/OFF)

Function

Sets/queries ON/OFF for the error buzzer.

Header

Program

Query

Response (No. of characters)

MON

MONAmM

MON?

MON Am (FIX1)

Parameter

m =<NR1>
0: OFF
1:0ON

Application example

Program

Sets the error buzzer to ON.

> MONA1
Query

Queries when the error buzzer is OFF.

> MON?
< MONADO
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7.6.2.3. ALM  Alarm Monitor Buzzer ON/OFF Setting
(Alarm monitor buzzer ON/OFF)

Function  Sets/queries ON/OFF for the alarm buzzer.

Header Program Query Response (No. of characters)
ALM ALMAm ALM? ALMAm (FIX1)

Parameter m =<NRI1>
0: OFF
1:0ON
Application example
Program
Sets the alarm buzzer to ON.
> ALMA1
Query
Queries when the error buzzer is OFF.
> ALM?

< ALMAO

7.6.2.4. SYT System Error Type (System error type)

Function  Sets/queries the type of system error which generates buzzer sound.

Header Program Query Response (No. of characters)
SYT SYTAm SYT? SYTAm (FIX6)

Parameter m = <binary format>
Flags 1 to a bit corresponding to the item to be generated. To cancel genera-
tion of the item, flags O to the bit.
#B1111 : Does not sound buzzer for all the system error items.
#B00OO : Sounds buzzer for PLL Unlock only.
#B1000 : Sounds buzzer for PPG Clock Loss only.
#B0100 : Sounds buzzer for PPG Clock Loss only.
#B0010 : Sounds buzzer for Delay Trouble (Slot3) only.
#B00O01 : Sounds buzzer for Delay Trouble (Slot4) only.
#B1111 : Sounds buzzer for all the system error items.

Application example

Program
Set only PLL Unlock to ON.
> SYTA#B1000
Query
Query when PPG Clock Loss and Delay Trouble (Slot3) are ON.
> SYT?

< SYTA#B0110
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7.6.2.5. RTM Internal Timer Setting (Real time setting)

Function  Sets/queries the System operation mode.

Header Program Query Response (No. of characters)
RTM RTMAm RTM? RTMA mO,ml,m2 m3,m4,mb5
(each FIX2)

Parameter m =<NRI1>
All setting steps are 1.
m1:01to 99 vyear(s)
m2:11to 12 month(s)
m3:11to 31 day(s)
m4 :01to 23 hour(s)
m5:01to 59 minute(s)
mé :0to 59 second(s)
Application example
Program
Sets internal timer 8:20:15" in May 28, 1998.
> RTMA98,5,28,8,20,15
Query
Queries when the timer is set to 8:02:15" in April 23, 1999.
> RTM?
< RTMA99,04,23,08,02,15

7.6.2.6. BUF Input / Output Buffer Size (Buffer size)

Function  Queries the instrument's I/O buffer size in byte.

For both input and output buffers, 16384 bytes should be returned.

Header Program Query Response (No. of characters)

BUF None BUF?/Am BUFAm1 (FIX5)

Parameter m =<NR1>

0 : Input Buffer

1 : Output Buffer
Application example

Query
Query the input buffer size.
> BUF?

< BUFA16384
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7.6.2.7. HDR  Hardware Organization (Hardware organization)

Function  Query the instrument's hardware organization.

Header Program Query Response (No. of characters)
HDR None HDR?/AmO HDRAm1,m2 (FIX2,FIX18)
Parameter mO =<NRI1>
0:3.2G PPG
1:3.2GED
ml =<NR1>
1to 31 :Hardware version
0 : No unit exists.

m2 = <binary format>
Flags 1 to a bit corresponding to the existing option.
#B0000000000000000 : Does not mount options
#B0000000000000001T : Mounts option 01.
#B0000000000000010 : Mounts option 02.
#B1000000000000000 : Mounts option 16.

Application example

Query
Queries the 3.2G PPG organization (version 1 without option).

> HDR?A0
< HDRAA1,#B0000000000000000
Queries the 3.2G ED organization (without unit).
> HDR?A1
< HDRAAO, #80000000000000000

7.6.2.8. SFR Software Organization (Software organization)

Function  Queries the instrument's software organization.

Header Program Query Response (No. of characters)

SFR None SFR? SFRAm (FIX5)

Response m =<NR2>
XX.YY: XX is a major version. YY is a minor version.
Application example

Query
Query the software version (Ver. 1.3).

> SFR?
< SFRAA1.03
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7.6.2.9. RCL Data Recall (Data recall)

Function  Reads the specified file in the specified unit.

Header Program Query Response (No. of characters)
RCL RCLAmMO,m1,m2 None None

Parameter m0 =<NR1>
: Main Frame Setup
: Slot1 Setup
: PPG Setup
: ED Setup
: Pattern Data
: Slot2 Setup
: Eye Diagram Data
ml =<STRING DATA>
<drv>:\ [<dir>]<file>
<drv> =AorC
<dir> =<dirl>\<dir2>"\....(Omit for route directory.)
<file> = File name
m2 =<NR1>
Unit in which the file is to be saved.
When mO is 4, specify 1 or 2. When mO is not 4, specify 0.
0 : Others
1:PPG unit
2 : ED unit

Application example
Program
- Read C:\USERS\PTTN\TEST1.PTN (pattern data file) in the PPG unit.
> RCLA4,C: \USERS \PTTN \TEST1.PTN, 1
Reads C:\USERS\EYE\TEST1.EYE (Eye diagram result file).
> RCLAG6,C: \USERS \EYE \TEST1.EYE, 0

o~ O NN — O
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7.6.2.10. SAV Data Save (Data save)

Function  Saves the specified data in the specified unit in the file.

Header Program Query Response (No. of characters)
SAV SAVAmO,m1,m2 None None

Parameter m0 =<NR1>
: Main Frame Setup
: Slot1 Setup
: PPG Setup
: ED Setup
: Pattern Data
: Slot2 Setup
: Eye Diagram Data
ml =<STRING DATA>
File name
Same as m1 of RCL
When the extension is not specified, it depends on mO.
m2 =<NR1>
Unit in which the data to be saved is contained
When mO is 4, specify 1 or 2. When mO is not 4, specify 0.
0 : Others
1:PPG unit
2 : ED unit

Application example

Program
- Saves the PPG pattern in C: \USERS\PTTN\TEST1.PTN (pattern data

file).
> SAVA4,C: \USERS \PTTN\TEST1.PTN, 1
- Saves the result in C:\USERSN\EYE\TEST1.EYE (Eye diagram result
file).
> SAV/A6,C: \USERS \EYE \TEST1.EYE, 0

o~ O W N — O

7.6.2.11. QRC Quick Recall (Quick Data recall)

Function Reads a set of setup files at one time.

Header Program Query Response (No. of characters)
QRC QRCAm None None

Parameter m =<STRING DATA>
<drv>: \[<dir>]<file>
<drv> =AorC
<dir> = <dir1>\<dir2>\...( Omit for route directory.)
<file> = File name (Extension is ENV.)

Application example

Program
Read C:N\MEASNTEST.ENV".
> QRCAC: \MEAS:TEST.ENV
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7.6.2.12. QSA Quick Save (Quick Data save)

Function  Saves a set of setup files at one time.
Header Program Query Response (No. of characters)
QSA QSA/AmO,m1 None None
Parameter mO =<STRING DATA>

File name
Same as m of QRC
m1 =<STRING DATA>

"Comment" (string of 1 to 60 characters)
Application example

Program

+ Saves C:\MEASN\TESt.ENV under comment "Test for DEVICE1".

> QSAAC: \MEAS:TEST.ENV, “Test for DEVICE1”
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7.6.2.13. FIL  File No./Directory Mode Selection (File No. / directory mode)

Function "File No." saves/reads a file. "DIR" confirms the contents of the file in drive A.
However, only DIR mode is effective in actual applications because the analyzer
allows files to be saved or read in other mode than File No. mode.

Header Program Query Response (No. of characters)
FIL FILAm FIL?Am FILAm1 (see below)
Parameter m =<NR1>
0O : File No.
1:DIR
ml

********,***,********,**_**_**,**:**(CR/LF)

Returns the value in the order of file name (8 characters), extension (3 char-
acters), file size (8 characters), year/month/day (two characters each), and
time:minute (2 characters each).

After returning all the information on the existing file, the parameter returns
FIL1 (CR/LF).

Application example
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Program
* Sets File No.
> FILAO
+ Sets DIR (which reads the file organization in drive A in the analyzer.)
> FILA1L
Query
Queries when File No. is set.
> FIL?
< FILAO
Queries when DIR is set
FIL?
ROOIAAAA,PTN, AAA65640,98-05-28,04:34
ROO2AAAN,PTN, AAAN6640,98-04-23,04:11
ROVAAANAN,EYE, AANANNANG640,98-03-03,04:33
FILAL
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7.6.2.14. CAT File Catalog (File catalog)

Function  Queries the content in the specified drive and directory.

Header Program Query Response (No. of characters)
CAT None CAT?Am1,m2 CATAm3 (as below)

Parameter ml
Reference drive and directory
+ When referencing the content under the directory
\MP1632C\ OB/ in drive C:
Example:C:\MP1632C\ OBJ
m2
Specifies extension.
» When specifying file PTN:
Example:PTN
When specifying all the files:
Example:ALL

Response m3

***********’********’**_**_**,**:**(CR/LF)

Returns the value in the order of file name (variable length), file size (variable
length), year/month/day (2 characters each), and time:minute (2 characters
each). However, when a sub directory exists, the parameter returns the sub di-
rectory name for the file name and ----- for the file size.
Application example
Query
Queries the contents in C:\MP1632C.
CAT?/AC: \MP1632C,ALL
OBJ, ————- , 98-05-28,04:34
RO0O1.PTN, 65640,98-05-28,04:34
RO02.PTN, 6640, 98-04-23,04:11
ROO4.EYE, 640,98-03-03,04:33

AN N N ANV

7.6.2.15. MAC Floppy Access Status (Memory access condition?)

Function  Queries the floppy disk access status.
The command always returns the value which indicates "access enabled"
because the instrument is designed to return the response only upon completion

of access.
Header Program Query Response (No. of characters)
MAC None MAC? MACAm (FIX1)

Parameter m =<NR1>
0 : Access enabled

Application example

Query
* Queries the floppy access status.
> MAC?

< MACADO
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7.6.2.16. INI  Initialize (Initialize)
Function Initializes the settings to the factory-set values.
Header Program Query Response (No. of characters)
INI INI None None
Parameter None

Application example

Program

Initialize the settings to the factory-set values.

> INI

7.6.2.17. HCP Hard Copy (Hard copy)

Function  Creates a hard copy of the window.
Header Program Query Response (No. of characters)
HCP HCP None None
Parameter None

Application example

Program

Creates a hard copy.

> HCP

7.6.2.18. PTX Prints Text (Print text)

Function  Prints text strings.
Header Program Query Response (No. of characters)
PTX PTXAm None None
Parameter m =<STRING DATA>

“string” : String of 1 to 40 characters

Application example
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Program

Outputs "SDH Measurement" to a printer.

> PTX/A\"SDH Measurement"




7.6.2.19. THR  Threshold EI/%EFI Print Selection
(Threshold EI / %EFI print ON/OFF)
Function  Selects/queries whether Threshold EI/%EFI is printed.
When setting ON in this command, the same setting is output to the
measurement result.
Header Program Query Response (No. of characters)
THR THR THR? THRAm (FIX1)
Parameter m =<NR2>
0 :OFF
1 :ON
Application example
Program
Sets Threshold EI/%EFI print to ON.
> THRA1
Query
Queries when Threshold EI/%EFTI print is OFF.
> THR?
< THRADO
Queries when no unit exists in Slot4.
> THR?
< ERR

7.6.2.20. EPF Performance Data Print Selection (Error performance print ON/OFF)

Function  Selects/queries whether Threshold EI/%EFI is printed.
When setting ON in this command, the same setting is output to the
measurement result.
Header Program Query Response (No. of characters)
EPF EPF EPF? EPFAm (FIX1)
Parameter m =<NRI1>

0 : OFF(for both Count and %)
1 : ON (for both Count and %)

2 : ON for Count only
3 : ON for % only

Application example

Program

Sets performance data (Count and %) print to ON.

> EPFAI1
Query

Queries when performance data (Count and %) is OFF.

> EPF?
< EPFAO

Queries when no unit exists in Slot4.

> EPF?
< ERR
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7.6.2.21. ERP Error Measurement Print (Error measurement print ON/OFF)

Function  Selects/queries whether the error measurement result is printed.

Header Program Query Response (No. of characters)

ERP ERP ERP? ERPAm (FIX1)

Parameter m =<NRI1>
0: OFF
1:0ON
Application example
Program
Sets error measurement result print to ON.
> ERPAI1
Query
Queries when error measurement result print is OFF.
> ERP?
< ERPAO
Queries when no unit exists in Slot4.
> ERP?
< ERR

7.6.2.22, ALP Alarm Interval Print Select (Alarm interval print ON/OFF)

Function  Selects/queries whether the alarm interval result is printed.

Header Program Query Response (No. of characters)

ALP ALP ALP? ALPAm (FIX1)

Parameter m =<NRI1>
0 :OFF
1 :ON
Application example
Program
+ Sets error measurement result print to ON.
> ALPA1
Query
Queries when error measurement result print is OFF.
> ALP?
< ERPAO
Queries when no unit exists in Slot4.
> ALP?
< ERR

7-146



7.6.2.23. FRP Frequency Data Print Select (Frequency data print ON/OFF)

Function  Selects/queries whether the frequency measurement result is printed.

Header Program Query Response (No. of characters)
FRP FRP FRP? FRPAm (FIX1)
Parameter m =<NR1>
0 :OFF
1 :ON
Application example

Program
Sets frequency measurement result print to ON.
> FRPAI1
Query
+ Queries when frequency measurement result print is OFF.
> FRP?
< FRPAD

* Queries when no unit exists in Slot4.
> FRP?
< ERR

7.6.2.24. PSA Manual Print Start (Print start)

Function Prints the error alarm measurement result.

Header Program Query Response (No. of characters)
PSA PSA None None

Parameter None

Application example
Program
Start error alarm print.
> PSA
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7.6.2.25. PAD Addressed Pattern Print (Addressed pattern print)

Function  Prints the addressed pattern.
Header Program Query Response (No. of characters)
PAD PADAmMO,m1,m2,m3 None None

Parameter mO =<NR1>
Unit in which the patter to be printed is contained.

0:PPG
1:ED
ml =<NR1>

Printing format
0 : Hexadecimal data
1 : Biary data

m2 = < hexadecimal format >
Pint start position addressed in hexadecimal

#HO to #H start address / Step 1

m3 =< hexadecimal format >

Print end position addressed in hexadecimal
#HO to #H end address / Step 1
Application example

Program

+ Prints addresses 0 to ABC in PPG unit in hexadecimal.
> PADAO, 0, #H0, #HABC

7.6.2.26. PAL  All Pattern Print (All pattern print)

Function  Prints all patterns.
Header Program Query Response (No. of characters)
PAL PALAmMO,m1 None None

Parameter m0 =<NR1>
Unit in which the pattern to be printed is contained

0:PPG
1:ED
ml =<NR1>

Printing format
0 : Hexadecimal
1 : Binary

Application example
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Program

* Prints the pattern in PPG unit in hexadecimal.

> PALAO,O0




7.6.2.27. PEM Eye Margin Measurement Result Print
(Print eye margin measurement)

Function  Prints the Eye Margin measurement result.
Header Program Query Response (No. of characters)
PEM PEM None None
Parameter None

Application example

Program

+ Starts printing the Eye Margin measurement result.

> PEM

7.6.2.28. PER Recall Eye Diagram Print (Print eye diagram recall)

Function  Prints Recall Eye Diagram.
Header Program Query Response (No. of characters)
PER PER None None
Parameter None

Application example

Program

+ Print Recall Eye Diagram.

>PER

7-149



7.6.2.29. SWP

Function

LSB,MSB Swap Command (Swap/L.SB and MSB)
Swaps LLSB and MSB when specifying the bit pattern of PRGM.

Header

Program Query Response (No. of characters)

SWP

SWPAm SWP? SWPAm (FIX1)

Parameter m =<NR1>

O : LSB First
1 : MSB First

Swaps in 16 bits is enabled for BIT, WRT and RED. Swap in 8 bits is enabled for

PDT and BDT.

Application example

Remarks
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Program
- LSB First pattern status (example in the BIT command)
> SWP 0
> PAG 1
> BIT #HA040, #H1

The memory status in the above case:

Address BIT15 BITO
0 0000 0010 0000 0101
2 1000 0000 0000 0000

MSB First pattern status (example in the BIT command)
> SWP 1

> PAG 1

> BIT #HAQ040, #H1

The memory status in the above case:

Address BIT15 BITO
0o 1010 0000 0100 0000
2 0000 0000 0000 0001

LSB First pattern status (example in the PDT command)
> SWP 0
> PDT #HO, #HF, #HABCD
The memory status in the above case:
Address BIT15 BITO
0 : 1101 0101 1011 0011

MSB First pattern status (example in the PDT command)
> SWP 1
> PDT #HO, #HF, #HABCD
The memory status in the above case:
Address BIT15 BITO
0 : 1010 1011 1100 1101

The bit pattern stored in the memory is output starting from BIT15 in Address

0.




7.6.2.30. TRM Selecting termination characters (Termination select)

Function  Specifies the termination characters to be added to the response character
string outputted from MP1632C.

Header Program Query Response (No. of characters)
TRM TRM TRM? TRMAm (FIX5)
Parameter m =<NR1>
0:LFonly
1:CR+LF
Application example

Program
+ To set CR+LF for the termination characters:
> TRMA1
Query
* To query only when the termination characters are LF:
> TRM?
< TRMAO

Note:

1. The termination character setting is maintained after initialization as shown below:
1) Manual initialization
2) Initialization using INI, :SYSTem:INITialize or *RST commands

2. The termination character setting is not backed up. It is always set to 0 (LF only) at the
activation of the main application software.
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CHAPTER8 SAMPLE PROGRAM
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8.1. Environment and Overview

This chapter shows a sample of how to create MP1632C remote control program.

The program which appears in this chapter was written in IBM-PC/AT compatible computer with
GPIB interface card of National Instruments (N.I).

This sample program runs on Windows95® operating system, and the development tool is Micro-
soft® Visual Basic® Version 4.0 Professional Edition.

This sample program measures and reports bit error rate at each frequency from 100 MHz to 3.2
GHz, with controlling MP1632C. It uses RS-232C or GPIB interface.

The flow chart of this sample program is shown below.

Initialize

Set frequency 100MHz

&

Wait for Clock Loss Recovery

Perform auto search

Auto search succeeded 2

Perform Error/Alarm measurement|

Obtain the error rate

»

Display the result

Frequency setting

Frequency > 3.2G ?

End
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8.2. Sample program set up

The sample program and its source files are in a attached “Remote Sample” FD. To refer these
files copy them to your PC simply. The FD includes followed files.

COMMON.BAS NIGLOBAL.BAS SAMPLE.EXE MSCOMM32.DLL
FRMFREQ.FRM GPIB.BAS RS232C.BAS SAMPLE.VBP
VBIB-32.BAS FRMMAIN.FRM FRMMAIN.FRX

SAMPLE.EXE is the executive file of this sample program.

SAMPLE.VBP is a project file that Visual Basic® Version 4.0 uses to manage source files. To
refer source codes, open the SAMPLE.VBP from Visual Basic® Version 4.0 after starting Visual
Basic® Version 4.0.
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8.3. Sample program execution

This section describes operation procedure of the sample program.
On starting the sample program, a below dialog box will appear at first.

(e

@)

3)

4

¥ MP1632C Remote Sa mple Program !E E

(1) ——PFile Go

(2) — Femr AERECG—G < |

— R5-232C Configuration
—Port
(3) pv Coml Com2 & Com3 {  Comd

s P T

Address 1

4 —§

Fig. 8-1 Starting screen

Menu

There is a only Exit in File menu. To quit the sample program, select the Exit.

If you select Go menu, Measurement dialog box will appear.(Detail of Measurement dialog
box 1s described bellow)

Interface selection
You can select remote control interface from among RS-232C and GPIB.
When you select RS-232C, you must make the interfaces of MP1632C follow condition.

+ Speed 9600
* Parity None
» Data Bit 8bits
* Stop bit 1bit

* Flow Control None

RS-232C port selection
You can select which COMM port of your controller is used. This setting is valid when you
use RS-232C as remote interface.

GPIB address setting
Input the GPIB address of the MP1632C. The valid range is from 1 to 30. This setting is
valid when you use GPIB as remote interface.

If you select Go menu, Measurement dialog box which is shown on next page will appear.
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(e

@)

3)

4

@ @ ®)

W Frequency v= BER

Start | Abort Clozse |

(4) —»>
Fig. 8-2 Measurement Dialog box
Start button
Clicking this button will start measurement. This button is invalid during measurement.
Abort button

Clicking this button during measurement will abort the measurement.

Close button
Clicking this button will close the Measurement dialog box and back to the Starting screen.
This button is invalid during measurement.

Result display area
Measurement result will be reported on here. It reports frequency, error rat, and auto

search status message.
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8.4. Configuration of program

The sample program consists of two form modules (*.FRM file) and five code modules (*.BAS file).

The details of these modules is described bellow.

® frmMain.frm

This is the form to select and set the remote interface.

program and opens the 'frmFreq' form.
Following table explains the controls on this form.

This form also quits the sample

Table 8-1 Controls on the 'frmMain'

8-6

Tl

3)

Type Name Explanation
(1) | menu mnuExit Selectiong this menu item quits the sample pro-
gram
(2) | menu mnuGo Selectiong this menu item opens the frmFreq
from
(3) | combo box cmbRemote This is a control to select the remote interface
(RS-232C or GPIB)
(4) | communication Comm1 This is a control to manage the RS-232C inter-
face
(5) | option button CommPort(1) This is a control array to select the port of the
to RS-232C
CommPort(4)
(6) | text box txtAddress This is a control to input the GPIB address
)
@) #F MP1637  Remote Sample Program

| — @)

— RS-232C Configuration

Port
{ {+ Coml

" Com2 " Com3 Bom4+—f—:~\ (5)

—GPIE Configuration

 Address g i

Fig. 8-3 frmMain form




Following table describes the event-handlers which process the events occurring on the 'frmMain'
form.

Table 8-2 Event-handlers defined on the 'frmMain'

Name Explanation
frmMain_Load This handler is invoked only once immediately after the sam-
ple program starts. This sets interface selection RS-232C.
cmbRemote Click This handler is invoked when 'cmbRemote' selection is

changed. This set interface setting controld valid or invalid
according to interface selection.

mnuExit_Click This handler is invoked when 'Exit' menu item is selected.
This quits the sample program.

mnuGo_Click This handler is invoked when 'Go' menu is selected. This
opens the 'frmFreq' form

txtAddress_Chenge This handler is invoked when the GPIB address is inputted in

the 'txtAddress' text box. This checks whether the inputted
address 1s valid.
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° frmFreq.frm

This is the form to control the MP1632C and to report the measurement result.

This form

also quits the sample program and opens the 'frmFreq' form.

Following table explains the controls on this form.

Table 8-3 Controls on the 'frmFreq'

Type Name Alternated Explanation
property

(1) | command button | mnuExit None Clicking this control starts measure-
ment.

(2) | command button | cmdAbort | None

(3) | command button | cmdClose | None Clicking this control closes the
'frmFreq' form.

(4) | Timer Timerl Enable = False

(5) | list box IstFreq None This is a control to report the result.
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@

Start |

/ 3

Abort

I=tFreq

1>

Fig. 8-4 frmFreq form




Following table describes the event-handlers which process the events occurring on the 'frmFreq'

form.

Table 8-4 Event-handlers defined on the 'frmFreq'

Name

Explanation

frmFreq_Load

This handler is invoked immediately after 'frmFreq' opens. This
opens the remote interface and is invoked only once while 'frmFreq'
appears.

FrmFreq_Unload

This handler is invoked immediately before 'frmFreq' is closes. This
closes the remote interface and is invoked only once while 'frmFreq'
appears.

Timerl.Timer

This handler is invoked every 100ms cycle, but it doesn’t when ‘En-
abled’ property is ‘False’.

CmdClose_Click

This handler is invoked when Close button is clinked. This closes the
'frmFreq'.

CmdAbort_Click

This handler is invoked when Abort button is clinked.

CmdStart_Click

This handler is invoked when Start button is clicked. This is main
procedure of the sample program controlling MP1632C.
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Common.bas
In this module following function and procedure to send / receive the remote commands are
defined in this module.

Name Explanation

ReceiveResponse | This function receives a response from the receive buffer of the speci-
fied remote interface, and returns the response.

SendCommand This procedure sends a command to the send buffer of specified re-
mote interface.

Wait Wait for demanded time (ms).

GPIB.bas

In this module following function and procedures to manage the GPIB interface are de-
fined.

Name Explanation
Open_GPIB This procedure opens GPIB interface.
Close_GPIB This procedure closes GPIB interface.
IN_GPIB This procedure puts string into the send buffer of the GPIB interface.
Out_GPIB This function gains string from the receive buffer of the GPIB inter-
face, and returns the string.

RS232C.bas
In this module following function and procedure to manage the RS232C interface are de-
fined.

Name Explanation
Open_232C This procedure opens RS-232C interface.
Close_232C This procedure closes RS-232C interface.
IN_232C This procedure puts string into the send buffer of the RS-232C inter-
face.
Out_232C This function gains string from the receive buffer of the RS-232C in-
terface, and returns the string.

Niglobal.bas
In this module constants to use the driver-level GPIB interface functions are defined. For
details refer the User Manual affixed to GPIB interface card of National Instruments.

Niglobal.bas
This module declares the driver-level GPIB interface functions to call these functions from

Visual Basic®. For details refer the User Manual affixed to GPIB interface card of Na-
tional Instruments.



8.5. Source code

8.5.1. Source code of the frmMain.frm

Private Sub CmbRemote Click()
'Set the controls deponds on Reomote Type (232C or GPIB)
If CmbRemote.ListIndex = 0 Then
fra232C.Enabled = True
FraGPIB.Enabled = False
Else
fra232C.Enabled = False
FraGPIB.Enabled True
End If
End Sub

Private Sub Form Load()
CmbRemote.ListIndex = 0
End Sub

Private Sub mnuExit Click()
Unload Me
End Sub

Private Sub mnuGo Click()
' Open the Form
frmFreqg.Show 1

End Sub

Private Sub txtAddress Change ()
Dim addr%
addr = Val (txtAddress.Text)

If addr > 31 Then txtAddress.Text = "30"
If addr < 1 Then txtAddress.Text = "1"
End Sub

8.5.2. Source code of the frmFreq.frm

Dim AbortFlag As Boolean

Private Sub cmdAbort Click()
AbortFlag = True
End Sub

Private Sub cmdClose Click()
Unload Me
End Sub

Private Sub cmdStart Click()
Dim Freqg%, Report$, resp$, dummy%, cnt$
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' Set Abort Flag false
AbortFlag = False
'"Disenable the buttons
cmdStart.Enabled = False
cmdClose.Enabled False
cmdAbort.Enabled = True
'"Initialize MP1632C
SendCommand ("SYST:MEM:INIT")
SendCommand ("*cls")
SendCommand (" :SENS4:MEAS:EAL:MODE SING")
SendCommand (" :SENS4:MEAS:ASE:MODE PHAS")
'"Main Loop (Frequency 50M - 3200M / 10M step)
For Freqg = 100 To 3200 Step 100
' Setting Frequency
SendCommand (" :OUTPLl:CLOC:FREQ " + Str$ (Freq) +
Report$ = Str$(Freq) + "MHz "
'"Wait until Clock Loss recovers

resp$ = """Occur"""

cnt = 0

While resp$ <> ""
Wait 500
SendCommand (" :CALC4:DATA:MON? ""CLOS""")
resp$ = ReceiveResponse ()

cnt = cnt + 1
If cnt > 10 Then
' Check PLL Unlock Status

SendCommand (" :CALC1:DATA:MON? ""PLL""")
resp$ = ReceiveResponse ()
If resp$ <> "" Then
MsgBox "PLL Unlock occurred.", 16
Exit For ' Giveup whole measuring
Else

" Clock input may be lossed

MsgBox "Clock Loss is detected continuously"™, 16

Exit For ' Giveup whole measuring
End If
End If
Wend ' end of Clock Loss polling

"Auto Search

SendCommand (" :SENS4:MEAS:ASE:STAR")
resp$ = "1"
While resp$ = "1"
' Wait for ending Auto Search
SendCommand (" :SENS4:MEAS:ASE:STAT?")
resp$ = ReceiveResponse ()
Wait 500
Wend



If resp$ = "0" Then "Auto Search Succeeded
'"Error/Alarm Measurement Start

SendCommand (" :SENS4:MEAS:STAR")
resps$ = "1"
'"Wait for ending Error/Alarm Measurement
While resp$ = "1"
SendCommand (" :SENS4:MEAS:EAL:STAT?")
resp$ = ReceiveResponse ()
dummy = DoEvents ()
Wend
'"Get Error Rate
SendCommand (" :CALC4:DATA:EAL? ""ER:TOT""")
Report$ = Report$ + ReceiveResponse ()
Else "Auto Search Failed
Report$ = Report$ + "Auto Search N.G."
End If

dummy = DoEvents ()

lstFreqg.AddItem Reports$

"checking the Abort button is pressed or not
If AbortFlag Then Exit For

Next Freq 'End of Main Loop

'"Enable the buttons

cmdStart.Enabled = True
cmdClose.Enabled
cmdAbort.Enabled

True
False

End Sub
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Private Sub Form Load()
Dim 1%
If frmMain.CmbRemote.ListIndex = 0 Then
"Open RS-232C Port
For 1 = 1 To 4
If frmMain.ComPort (i) .value = True Then
frmMain.Comml.CommPort = i
End If
Next i
Open 232C
Else
"Open GPIB
Open GPIB
End If
End Sub

Private Sub Form Unload(Cancel As Integer)
If frmMain.CmbRemote.ListIndex = 0 Then
"Close RS-232C Port
Close 232C
Else
"Close GPIB
Close GPIB
End If
End Sub

Private Sub Timerl Timer ()
Timerl.Enabled = False
End Sub
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8.5.3. Source code of the Common.bas

Function ReceiveResponses$ ()

If frmMain.CmbRemote.ListIndex = 0 Then

'RS-232C

ReceiveResponse$ = IN 232C()
Else

"GPIB

ReceiveResponse$ = IN GPIB()
End If

End Function
Sub SendCommand (c$)

If frmMain.CmbRemote.ListIndex = 0 Then

'RS-232C
Out 232C (c$)
Else
"GPIB
Out GPIB (c$S)
End If
End Sub

Sub Wait (t%)
Dim dummy$%

frmFreqg.Timerl.Interval = t
frmFreqg.Timerl.Enabled = True

While frmFreq.Timerl.Enabled
dummy = DoEvents ()

Wend

End Sub
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8.5.4. Source code of the GPIB.bas
Dim ud As Integer 'descriptor for a GPIB board

Sub Close GPIB()
Dim addrlist (30) As Integer
addrlist (0) = NOADDR
Call ibonl (ud, 0)
Call EnablelLocal (0, addrlist())
End Sub

Function IN GPIB() As String
Dim resp$
resp$ = Space$ (255)
Call Receive (0, Val (frmMain.txtAddress.Text), resp$, 2)
IN GPIBS = Left$S(resp$, InStr(resp$, Chr$(10)) - 1)
End Function

Sub Open GPIB()
Dim addrlist (30) As Integer
addrlist (0) = NOADDR
Call ibfind("gpibO0", ud)
Call ibrsc(ud, 1)

Call ibtmo (ud, T10s)
Call ibeos (ud, 0)
Call ibeos (ud, &HCOA)
Call ibeot (ud, 1)
Call ibpad(ud, 0)

Call ibsad(ud, 0)

Call SendIFC(0)

Call EnableRemote (0, addrlist())
End Sub

Sub Out GPIB(outstr$S)

Call Send (0, Val (frmMain.txtAddress.Text), outstr$, DABend)
End Sub
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8.5.5. Source code of the RS232C.bas

Sub Close 232C()
If frmMain.Comml.PortOpen = False Then Exit Sub
frmMain.Comml.PortOpen = False

End Sub

Function IN 232C() As String
Dim receive str$S
Dim dummy$%
Dim timeouté&
Dim 1%
'Initilize Values
receive str$ = ""

timeout& = 0
i%$ =0

'"Wait for Response from RS-232C
While frmMain.Comml.InBufferCount = 0
dummy = DoEvents ()
If Err Then Error Err
If timeout& = 100000 Then
IN 232C = receive str$
Exit Function
End If
timeout& = timeouté& + 1
Wend
'"Input Response Input Buffer
While 1% = 0
While frmMain.Comml.InBufferCount <> 0

receive str$ = receive str$ + frmMain.Comml.Input
dummy = DoEvents ()
If Err Then Error Err

Wend

i% = InStr(receive str$, Chr$(10))

Wend
IN 232C = Left$S(receive str$, i - 1)
End Function

Sub Open 232C()
If frmMain.Comml.PortOpen = True Then Exit Sub
frmMain.Comml.PortOpen = True

End Sub

Sub Out 232C(outstrs$)
"Clear the input buffer
frmMain.Comml.InBufferCount = 0
"Put on the output buffer
frmMain.Comml.Qutput = outstr$S & Chr$(10)
End Sub
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Appendix A SCPI error message

SCPI
mand

defines error-specific
:SYSTem:ERRor?.

codes

and messages as responses to the SCPI com-

A detailed definition of the error messages supported by this instrument follows.

B Command errors

The error codes -199 and -100 indicate that an IEEE488.2 syntax error occurred.

Bit 5 of the

device's event status register is set at the same time.

An error occurs when any one of the following events arises:

® The device received a message in violation of the specifications of IEEE488.2.
® A device-specific command or a header in violation of the specifications of common com-
mands was received.
® GET (Group Execute Trigger) was transmitted within a program message.
Table A-1 Error Codes and Error Messages in Command Errors
Code Message Error detection condition
-101  |Invalid character An invalid character is found in a header or parameter.
Examples: # is included in a header.
:SOURce3:PATTern:M#DE NORMal
$ is included in a parameter.
:SENSe3:PATTern:MODE N$RMAL
-104  |Data type error The parameter type does not match its specification.
Example: Character data was transmitted to a command
having a parameter of the type numeric.
-105 |GET not allowed GET was transmitted within a program message.
-108 |Parameter not allowed Too many parameters were specified.
Example: Four parameters were transmitted when only
two
were required.
-112 [Program mnemonic too long |A program mnemonic of 12 characters or longer was en-
tered.
Example: A header colon is missing.
:SOURce3:PATTern:ZSUBstitute LENGth 1,7
-113 |Undefined header The header was valid in its syntax but was not defined by
the device.
Example: A header was written incorrectly.
:SOURce3:PATTern:MDE NORMal
-120 |Numeric data error There is an error in numeric data.
-121 |Invalid character in number |An invalid character is found in numeric data.
Example: A symbol is included in the numeric data.
:SOURce3:PATTern:TYPE # PRBS7
-130 |Suffix error There is an error in a suffix.
Example: Part of the parameter of the type numeric was
romanized by mistake.
:0UTPut3:CLOCk:FREQuency 1001
-144 |Character data too long Character data of 12 characters or longer was entered.
-150 |String data error Undefined string data.
Example: A single quotation mark and a double
quotation mark were intermixed.
:CALCulate3:DATA:EALarm “ER:INS’
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The error codes -299 and -200 indicate that an error occurred in the executive control of the de-

vice.

Bit 4 of the device's event status register is set at the same time.

An error occurs when any one of the following events arises:

® The <PROGRAM DATA> that follows a header is undefined by the device.
® A program message is not executable due to particular device status.

Table A-2 Error Codes and Error Messages in Execution Errors

Code Message Error detection condition

-220 |Parameter error There is an error in the parameter.

-221 |[Setting conflict The parameter is valid but cannot be set due to particular
device status.
Example: An attempt was made to set a Burst pattern

when the pattern mode was Repeat.

-222 |Data out of range Numeric data is out of range for the device

-223 |Too much data String data exceeds the defined length.

-224 |Illegal parameter value The received parameter is illegal.
Examples: Character data is illegal.

String data is illegal.

-232 |Invalid format Specified file is invalid format. This error occurs when you
open PPG file as Pattern file.

-233 |Invalid version Specified file is saved by application software whose version
1s newer.

-241 |Hardware missing The command cannot be executed because the option is not
installed.

-252 |Missing media The floppy disk is not inserted.

-253 |Corrupt media The floppy disk is not formatted.

-254 |Media full The hard disk or floppy disk does not have enough space
available.

-255 |Directory full The hard disk or floppy disk directory does not have enough
space available.

-256 |File name not found The file 1s not found on the hard disk or floppy disk.

-257 |File name error The filename is invalid.

-258 |Media protected Data cannot be written to the floppy disk because it is

write-protected.
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B Device-specific errors

The error codes -399 and -300 indicate that the device has detected an error other than command,
query, and execution errors. Such errors might convey hardware or firmware failures or self-
test errors.

When device-specific errors occur, bit 3 of the device's event status register is set.

Table A-3 Error Codes and Error Messages in Device-Specific Errors

Code Message Error detection condition

-310 |[System error A system error occurred.

-315 |[Configuration memory lost |Resume memory was lost.

B Query errors

The error codes -499 and -400 indicate that a message switching control protocol error occurred
under the device's output queue control. When query errors occur, bit 2 of the device's event
status register is set.

An error occurs when any one of the following events arises:

® An attempt was made to read from the output queue when there was no output.
® Data on the output queue was lost.

Table A-4 Error Codes and Error Messages in Query Errors

Code Message Error detection condition

-410 |Query INTERRUPTED An interrupt due to a new command occurred before the de-

vice completed the transmission of a response massage.

Example: *TRG was transmitted before the complete
transmission of a response.

-420 |Query UNTERMINATED [No query had been transmitted corresponding to the respon-
se message to be read, or the query is not terminated com-
pletely.

-430 |Query DEADLOCKED Buffering of more data than was permitted by the storage

area space available was attempted.

Example: The device cannot proceed with measurement
any farther because both the input and output
buffers are full.
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Appendix B Command list (SCPI)

This appendix lists the SCPI commands supported by this instrument, grouped by window.
Query commands are not stated (they are stated, however, when a corresponding program com-

mand does not exist).

See Chapter 6 for more command details, including parameter types and contents.

B Parent window

Table B-1 Parent window command list

Setup item Command Page |
File menu Quick Open :SYSTem:MMEMory:QRECall 6-96
Quick Save :SYSTem:MMEMory:QSTore 6-96
Open :SYSTem:MMEMory:RECall 6-94
:SYSTem:MMEMory:RECall’EYE:TEMPlatel”| 6-94
Save :SYSTem:MMEMory:STORe 6-95
:SYSTem:MMEMory:STORe”’EYE:TEMPlatel” | 6-95
Hard Copy :SYSTem:PRINt:COPY 6-98
Print... :SYSTem:PRINt:EALarm 6-98
:SYSTem:PRINt:PATTern:TABLe:ADDRess 6-98
:SYSTem:PRINt:PATTern:TABLe:ALL 6-99
Initialize :SYSTem:MEMory:INITialize 6-98
Tool bar :OUTPut:SET 6-32
Subwindow Open :DISPlay:WINDow:OPEN 6-75
manipulations Close :DISPlay:WINDow:CLOSe
Information Message :CALCulate:DATA:MONitor? 6-74
B System sub window
Table B-2 System subwindow command list
Setup item Command Page |
Panel switching :DISPlay:SYSTem[:NAME] 6-75
® System:System panel
Table B-3 System:System panel command list
Setup item Command Page |
System Mode :SYSTem:MODE? 6-92
Buzzer ON/OFF status|:SYSTem:BEEPer:SYSTem:SET 6-91
(System Error) |setting :SYSTem:BEEPer:SYSTem:TYPE 6-92
Ttem setting
Buzzer Error :SYSTem:BEEPer:ERRor:SET 6-91
(Measruement) |Alarm :SYSTem:BEEPer:ALARm:SET
Date & Time Date :SYSTem:DATE 6-92
Time :SYSTem: TIME
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® System:Option Panel

Table B-4 System:Option panel command list

Setup item Command Page |
Hardware :SYSTem:ORGanization:-HARDware? 6-93
Software :SYSTem:ORGanization:SOFTware? 6-94
B Setup subwindow

Table B-5 Setup subwindow command list
Setup item Command Page
Panel switching :DISPlay:SETup[:NAME] 6-76
® Setup:Setup panel
Table B-6 Setup:Setup panel command list (3.2G PPG)
Setup item Command Page
Common Setting |Pattern JINSTrument:COUPle:PATTern:SET 6-40
Table B-7 Setup:Setup panel command list (3.2G ED)
Setup item Command Page |
Common Setting |Pattern (INSTrument:COUPle:PATTern:SET 6-72
® Setup:Frequency panel
Table B-8 Setup:Frequency panel command list
Setup item Command Page |
Clock Reference :OUTPut:RCLock:SELect 6-73
Frequency :OUTPut:CLOCk:FREQuency
Alarm monitor :CALCulate:DATA:MONitor? 6-74
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® Setup:Clock I/F panel
Table B-9 Setup:Clock I/F panel command list (3.2G PPG)

Setup item Command Page |
Tracking INSTrument:COUPle:CLOCk:TRACking 6-40
Output :OUTPut:CLOCk:OUTPut 6-32
Duty :OUTPut:CLOCk:DUTY 6-34
Delay :OUTPut:CLOCk:DELay 6-32
Level :OUTPut:CLOCk:LEVel 6-33
Amplitude :OUTPut:CLOCk:AMPLitude 6-33
Offset offset value :OUTPut:CLOCKk:OFFSet 6-33
offset reference value |:OUTPut:CLOCk:OREFerence 6-34
Table B-10 Setup:Clock I/F panel command list (3.2G ED)
Setup item Command Page
Polarity :INPut:CLOCk:POLarity
Delay :INPut:CLOCk:DELay 6-59
Termination :INPut:CLOCk:TERMination
® Setup:Data I/F panel
Table B-11 Setup:Data I/F panel command list (3.2G PPG)
Setup item Command Page |
Tracking (INSTrument:COUPle:DATA:TRACking 6-40
Output :OUTPut:DATA:OUTPut 6-35
Cross Point :OUTPut:DATA:CPOint 6-35
Level :OUTPut:DATA:LEVel 6-36
Amplitude :OUTPut:DATA:AMPLitude 6-36
Offset offset value :OUTPut:DATA:OFFSet 6-36
offset reference value |:OUTPut:DATA:OREFerence 6-37
Table B-12 Setup:Data I/F panel command list (3.2G ED)
Setup item Command Page |
Level INPut:DATA:LEVel
Threshold INPut:DATA:THReshold 6-60
Termination INPut:DATA:TEMination
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® Setup:Pattern

panel

Table B-13 Setup:Pattern panel command list (3.2G PPG)

Data reverse

Delta specification

:SOURce:PATTern:DREVerse:DELTa

Setup item Command Page |

Output Pattern :SOURce:PATTern:OMODe 6-24
Pattern Setting |Pattern :SOURce:PATTern: TYPE 6-24
Pattern Setting |Mark Ratio :SOURce:PATTern:PRBS:MRATi0 6-95
(PRBS) Bit Shift :SOURce:PATTern:PRBS:BSHift
Pattern Setting |Pattern Length :SOURce:PATTern:ZSUBstitute: LENGth 6-25
(Zero-Subst) Zero Length :SOURce:PATTern:ZSUBstitute:ZLENgth 6-26

Logic :SOURce:PATTern:ZSUBstitute:LOGic 6-26
Pattern Setting |Pattern Length :SOURce:PATTern:PROGram:LENGth 6-26
(PRGM) Logic :SOURce:PATTern:PROGram:LOGic 6-27
Burst Setting Mode :SOURce:PATTern:BURSt:MODE

Burst Cycle :SOURce:PATTern:BURSt:CYCLe 6-27

Enable Length :SOURce:PATTern:BURSt: ELENgth
PRGM Pattern |Character string setting|:SOURce:PATTern:DATA:WHOLe 6-28

Binary data setting :SOURce:PATTern:BDATa:WHOLe 6-29
PRGM Pattern  |Address specification |:SOURce:PATTern:DREVerse:ADDRess 6-29
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Table B-14 Setup:Pattern panel command list (3.2G ED)

Setup item Command Page |
Pattern Input :SENSe:PATTern:IMODe 6-41
Pattern Setting |Pattern :SENSe:PATTern:TYPE 6-41
Pattern Setting |Mark Ratio :SENSe:PATTern:PRBS:MRATi0 6-49
(PRBS) Bit Shift :SENSe:PATTern:PRBS:BSHift
Pattern Setting |Pattern Length :SENSe:PATTern:ZSUBstitute: LENGth 6-42
(Zero-Subst) Zero Length :SENSe:PATTern:ZSUBstitute:ZLENgth 6-43
Logic :SENSe:PATTern:ZSUBstitute:LOGic 6-43
Pattern Setting |Pattern Length :SENSe:PATTern:PROGram:LENGth 6-43
(PRGM) Logic :SENSe:PATTern:PROGram:LOGic 6-44
Sync Setting Auto Sync :SENSe:PATTern:SYNC:ASYNc 6-44
Sync Threshold Gain  |:SENSe:PATTern:SYNC:THReshold:GAIN 6-45
Sync Threshold Loss :SENSe:PATTern:SYNC:THReshold:LOSS 6-44
Internal Threshold :SENSe:PATTern:SYNC:THReshold:INTernal | 6-45
Pattern Sync Mode :SENSe:PATTern:SYNC:PSMode 6-46
Frame Length :SENSe:PATTern:SYNC:FLENgth 6-46
PRGM Pattern Character string setting|:SENSe:PATTern:DATA:WHOLe 6-47
Binary data setting :SENSe:PATTern:BDATa:WHOLe 6-48
PRGM Pattern [Address specification |[:SENSe:PATTern:DREVerse:ADDRess 6-48

Data reverse

Delta specification

SENSe:PATTern:DREVerse:DELTa
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® Setup:Trigger I/F panel

Table B-15 Setup:Trigger I/F panel command list (3.2G PPG)

Setup item Command Page |
Source :OUTPut:SYNC:SOURce 6-37
Position :OUTPut:SYNC:POSition 6-38
Table B-16 Setup:Trigger I/F panel command list (3.2G ED)
Setup item Command Page |
Source :OUTPut:SYNC:SOURce 6-71
® Setup:Utility panel
Table B-17 Setup:Utility panel command list (3.2G PPG)
Setup item Command Page
PRBS Logic :SOURce:PATTern:LLOGic:PRBS 6-31
PRGM Logic :SOURce:PATTern:LOGic:PRGM 6-31
DC Impedance :OUTPut:CLOCk:IMPedance 6-34
:OUTPut:DATA:IMPedance 6-35
Table B-18 Setup:Utility panel command list (3.2G ED)
Setup item Command Page
PRBS Logic :SENSe:PATTern:LOGic:PRBS 6-49
PRGM Logic :SENSe:PATTern:LOGic:PRGM 6-49
MEAS. Restart :SENSe:MEASure:MREStart 6-50
B Test Menu sub window
Table B-19 Test Menu sub window command list
Setting item Command Page
Panel switching :DISPlay:TEST[:NAME] 6-76
® Test Menu:Measurement panel
Table B-20 Test Menu:Measurement panel command list
Setting item Command Page
Test Item :SENSe:MEASure:TEST 6-49
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Table B-21 Test Menu:Measurement panel command list (Test Item:Error/Alarm)

Setting item Command Page |
MEAS.Mode :SENSe:MEASure:EALarm:MODE 6-50
MEAS.Time :SENSe:MEASure:EALarm:PERiod 6-50
Timed Start Timed Start :SENSe:MEASure:EALarm:BTIMe:SET 6-51

Start Time :SENSe:MEASure:EALarm:BTIMe:STARt
Error Type :SENSe:MEASure:EALarm:ERRor: TYPE 6-51
Route Mask :SENSe:MEASure:EALarm:MASK:ROUTe 6-52
EI/%EFI Interval :CALCulate:EALarm:ERRor:INTerval 6-61
Performance Measurement |:CALCulate:EALarm:PERFomance:MEASurement 6-62
Threshold :CALCulate:EALarm:PERFomance:THReshold
Threshold EI/%EFI [Measurement [:CALCulate:EALarm:TEINterval:MEASurement 6-63
Power Fail Measurement [:CALCulate:EALarm:PFAil 6-63
Clock Loss Evaluation :CALCulate:EALarm:CLEValuation 6-61
Sync Loss Evaluation :CALCulate:EALarm:SLEValuation 6-61

Table B-22 Test Menu:Measurement panel command list (Test Item:Eye Margin)

Setting item Command Page |
MEAS.Mode :SENSe:MEASure:EMARgin:MODE 6-54
:SENSe:MEASure:EMARgin: TYPE
Error Threshold :SENSe:MEASure:EMARgin:MARGin:THReshold 6-55
:SENSe:MEASure:EMARgin:MARGin:RESolution
Threshold Select :SENSe:MEASure:EMARgin:DIAGram:THReshold | 6-56
® Test Menu:Error Addition panel
Table B-23 Test Menu:Error Addition panel command list
Setting item Command Page |
Error Addition :SOURce:PATTern:EADDition:SET 6-30
Single :SOURce:PATTern:EADDition:SINGle 6-30
Rate :SOURce:PATTern:EADDition:RATE 6-30
Addition Route :SOURce:PATTern:EADDition:ROUTe 6-30
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B Result subwindow (Common to selection from Test Item drop-down list box)

Table B-24 Result subwindow command list (3.2G ED)

Setting item Command Page |
Auto Search [Mode :SENSe:MEASure:ASEarch:MODE 6-53
PRBS Pattern Search :SENSe:MEASure:ASEarch:PATTern
Start :SENSe:MEASure:ASEarch:STARt
Stop :SENSe:MEASure:ASEarch:STOP
Status report :SENSe:MEASure:ASEarch:STATe?
Alarm monitor :CALCulate:DATA:MON:itor? 6-70
Start :SENSe:MEASure:STARt 6-49
Stop :SENSe:MEASure:STOP 6-49
Time :DISPlay:RESult: TIME 6-76
Store measurement data to the buffer |:CALCulate:DATA:STORe 6-69
Clear the measurement data buffer :CALCulate:DATA:CLEar 6-69
B Result subwindow (Test Item:Error/Alarm)
Table B-25 Result subwindow (Error/Alarm) command list
Setting item Command Page |
Measurement start time query :SENSe:MEASure:EALarm:STARt? 6-52
Measurement end time query :SENSe:MEASure:EALarm:STOP? 6-52
Measurement status query :SENSe:MEASure:EALarm:STATe? 6-52
Alarm occurrence time query :SENSe:MEASure:EALarm:AOCCur? 6-53
Alarm recovery time query :SENSe:MEASure:EALarm:ARECver? 6-53
Elapsed time query :SENSe:MEASure:EALarm:ELAPsed? 6-53
Left time query :SENSe:MEASure:EALarm:TIMed? 6-53
Query when the intermediate data was|:SENSe:MEASure:EALarm:ITIMe? 6-53
created
Measurement result query :CALCulate:DATA:EALarm? 6-64
Panel Switching :DISPlay:RESult: EALarm[:NAME] 6-76
Display :DISPlay:RESult:EALarm:MODE 6-77
® Result:ALL panel
Table B-26 Result:ALL panel command list
Setting item Command Page |
Performance :DISPlay:RESult:EALarm:ALL:PTYPe 6-77
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® Reusult:Zoom panel

Table B-27 Result:Zoom panel command list
Setting item Command Page |

Display1 |Display :DISPlay:RESult: EALarm:ZOOM1:SET

Ttem :DISPlay:RESult:EALarm:ZOOM1:.ITEM

Performance Item :DISPlay:RESult: EALarm:ZOOM1:PITem

Threshold EI/%EI Ttem :DISPlay:RESult:EALarm:ZOOM1:TITem
Display2 |Display :DISPlay:RESult: EALarm:ZOOM2:SET 6-77

Ttem :DISPlay:RESult:EALarm:ZOOM2:ITEM

Performance Item :DISPlay:RESult: EALarm:ZOOM2:PITem |

Threshold EI/%EI Ttem :DISPlay:RESult:EALarm:ZOOM2:TITem
Display3 |Display :DISPlay:RESult: EALarm:ZOOM3:SET 6-80

Ttem :DISPlay:RESult:EALarm:ZOOM3:.ITEM

Performance Item :DISPlay:RESult: EALarm:ZOOM3:PITem

Threshold EI/%EI Ttem :DISPlay:RESult:EALarm:ZOOMS3:TITem
Display4 |Display :DISPlay:RESult: EALarm:ZO0OM4:SET

Ttem :DISPlay:RESult:EALarm:ZOOM4:.ITEM

Performance Item :DISPlay:RESult: EALarm:Z0O0M4:PITem

Threshold EI/%EI Item :DISPlay:RESult:EALarm:ZOOM4:TITem
® Result:Monitor panel

Table B-28 Result:Monitor panel command list
Setting item Command Page |

History Reset :DISPlay:RESult:EALarm:HRESet 6-80
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B Result subwindow (Test Item:Eye Margin)

Table B-29 Result subwindow (Eye Margin) command list

Setting item Command Page |
Measurement start time query :SENSe:MEASure:EMARgin:STARt? 6-57
Measurement end time query :SENSe:MEASure:EMARgin:STOP? 6-57
Measurement status query :SENSe:MEASure:EMARgin:STATe? 6-57
Alarm occurrence time query :SENSe:MEASure:EMARgin:ELAPsed? 6-57
Query how many points is valid (Diagram |:SENSe:MEASure:EMARgin:DIAGram:POINt? 6-56
Measurement result query :CALCulate:DATA:EMARgin? 6-64
Display :DISPlay:RESult:EMARgin:ERATe 6-81
Scale Auto Scale :DISPlay:RESult: EMARgin:SCALe:ASCale 6-81
Threshold Voltage :DISPlay:RESult:EMARgin:SCALe:VOLTage 6-82
Phase :DISPlay:RESult:EMARgin:SCALe:PHASe 6-82
Marker, AMarker |Display ON/OFF :DISPlay:RESult: EMARgin:MARKer:SET 6-82
Movement mode :DISPlay:RESult: EMARgin:MARKer:MODE 6-83
Marker switching :DISPlay:RESult: EMARgin:MARKer:ERATe 6-83
Move :DISPlay:RESult: EMARgin:MARKer:MOVE 6-84
Position query :DISPlay:RESult: EMARgin:MARKer:POSition? 6-84
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Table B-30 Result subwindow (Eye Diagram template) command list

Setting item Command Page |
Template selection :DISPlay:RESult:EMARgin:TEMPlate:SELect 6-84
Template query :DISPlay:RESult: EMARgin:TEMPlate:SELect? 6-84
Template movement :DISPlay:RESult:EMARgin:TEMPlate:MOVE 6-84
Setting the number of points for the|:DISPlay:RESult:EMARgin:TEMPlate:PNUMber 6-85
template
Querying the number of points for the|:DISPlay:RESult:EMARgin:TEMPlate:PNUMber? 6-85
template
Setting the offset voltage value for the|:DISPlay:RESult:EMARgin:TEMPlate:OFFSet:VOLTage | 6-85
template
Querying the offset voltage value for the|:DISPlay:RESult:EMARgin:TEMPlate:OFFSet:VOLTage?| 6-85
template
Setting the offset phase value for the|:DISPlay:RESult:EMARgin:TEMPlate:OFFSet:PHASe 6-86
template
Querying the offset phase value for the|:DISPlay:RESult:EMARgin:TEMPlate:OFFSet:PHASe? | 6-86
template
Setting the offset voltage value at the|:DISPlay:RESult:EMARgin:TEMPlate:POINt:VOLTage | 6-86
specified point for the template
Querying the voltage value at the|:DISPlay:RESult:EMARgin:TEMPlate:POINt:VOLTage? | 6-86
specified point for the template
Setting the phase value at the specified|:DISPlay:RESult: EMARgin:TEMPlate:POINt:PHASe 6-86
point for the template
Querying the phase value at the|:DISPlay:RESult:EMARgin:TEMPlate:POINt:PHASe? 6-87
specified point for the template
Selecting the line connection method for|:DISPlay:RESult:EMARgin:TEMPlate: CONNect 6-87
the template
Querying the line connection method for|:DISPlay:RESult:EMARgin:TEMPlate: CONNect? 6-87

the template
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B Customizesub window

Table B-31 Customizesub window command list

Setting item Command Page

Setupl Unit :DISPlay:CUSTOmize:SETup1:UNIT

Port :DISPlay:CUSTOmize:SETup1:PORT

Item :DISPlay:CUSTOmize:SETup1:ITEM
Setup2 Unit :DISPlay:CUSTOmize:SETup2:UNIT

Port :DISPlay:CUSTOmize:SETup2:PORT

Item :DISPlay:CUSTOmize:SETup2:ITEM
Setup3 Unit :DISPlay:CUSTOmize:SETup3:UNIT 6-87

Port :DISPlay:CUSTOmize:SETup3:PORT

Item :DISPlay:CUSTOmize:SETup3:ITEM |
Setup4 Unit :DISPlay:CUSTOmize:SETup4:UNIT

Port :DISPlay:CUSTOmize:SETup4:PORT

Item :DISPlay:CUSTOmize:SETup4:.1ITEM 6-89
Setupb Unit :DISPlay:CUSTOmize:SETup5:UNIT

Port :DISPlay:CUSTOmize:SETup5:PORT

Item :DISPlay:CUSTOmize:SETup5:ITEM
Setup6 Unit :DISPlay:CUSTOmize:SETup6:UNIT

Port :DISPlay:CUSTOmize:SETup6:PORT

Item :DISPlay:CUSTOmize:SETup6:.1TEM
Pattern Unit :DISPlay:CUSTOmize:PATTern:UNIT 6-90

Offset :DISPlay:CUSTOmize:PATTern:OFFSet
Result Item :DISPlay:CUSTOmize:RESult:ITEM 6-90
B Other commands

Table B-32 Other command list
Setting item Command Page |

1/0 buffer size of devices query :SYSTem:BSIZe? 6-93
Error status query :SYSTem:ERRor? 6-93
SCPI Version query :SYSTem:VERSion? 6-93
Status register setting/Query :STATus subsystem 6-100
Disk information query :SYSTem:MMEMory:CATalog? 6-97
String print out :SYSTem:PRINt: TEXT 6-98
Printing the template data :SYSTem:PRINt:EMARgin 6-99
Printing the template data (on recall) |:SYSTem:PRINt:REMargin 6-99
Termination setting :SYSTem:TERMination 6-99
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Appendix C Command list (Native)

This appendix lists the Native commands supported by this instrument, grouped by window.
Query commands are not stated (they are stated, however, when a corresponding program com-

mand does not exist).

See Chapter 7 for more command details, including parameter types and contents.

B Parent window

Table C-1 Parent window command list

Setting Iltem Command Page
File menu Quick Open QRC 7-140
Quick Save QSA 7-141
Open RCL 7-139
Save SAV 7-140
Hard Copy HCP 7-144
Print... FMT 7-105
THR,EPF,ERP,ALPFRP,PSA,PAD, 7-145 to 7-149
PAL,PEM
PER 7-149
Initialize INI 7-144
Tool bar OON 7-33
Subv‘vmdov.v Open WOC 7116
manipulations Close
Information Message DTR, 7-48,7-113
PLL, 7-52
PCL 7-48
file operation commands FIL, 7-142
CAT 7-143
B System sub window
Table C-2 System sub window Command list
Setting Item Command Page
Panel swutching SYW 7-117
® System:System panel
Table C-3 System:System Panel Command list
Setting Item Command Page
Buzzer ON/OFF SYS 7-135
(System Error) |Item selection SYT 7-136
Buzzer Error MON 7-135
(Measruement) |Alarm ALM 7-136
Date & Time RTM 7-137
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® System:Option panel

Table C-4 System:Option Panel Command list

Setting Item Command Page
Hardware HDR 7-138
Software SFR 7-138
B Setup sub window
Table C-5 Setup sub window Command list
Setting Iltem Command Page
Panel 810 &% 2 SEW 7-117
® Setup:Setup panel
Table C-6 Setup:Setup Panel Command list (3.2G PPG)
Setting Iltem Command Page
Common Setting |Pattern PCO 7-50
Table C-7 Setup:Setup Panel Command list (3.2G ED)
Setting Item Command Page
Common Setting |Pattern PCO 7-115
® Setup:Frequency panel
Table C-8 Setup:Frequency Panel Command list
Setting Item Command Page
Clock Reference RFC 7.51
Frequency FRQ
Alarm monitor PLL 7-52
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® Setup:Clock I/F panel

Table C-9 Setup:Clock I/F panel Command list (3.2G PPG)

Setting Item Command Page
Grouping CGR, 7-49
Output CON,XCO 7-34
Duty CDT.XDT 7-39,40
Delay CDL 7-35
Level CLL,XCL 7-35,36
Amplitude CAP XCA 7-36,37
Offset Offset value COS,XCF 7-37,38
Offset base OFS,0PS 7-38,39
Table C-10 Setup:Clock I/F panel Command list (3.2G ED)
Setting Item Command Page
Polarity CPL 7-87
Delay CPA 7-87
Termination CTM 7-88
® Setup:Data I/F panel
Table C-11 Setup:Data I/F panel Command list (3.2G PPG)
Setting Item Command Page
Grouping TRK 7-49
Output DON,XDO 7-41
Cross Point DCR,XDC 7-32,43
Level DAL, XDL 7-43,44
Amplitude DAP,NAP 7-44,45
Offset Offset value DOS,NOS 7-45,46
Offset base OFS,0PS 7-38,39
Table C-12 Setup:Data I/F panel Command list (3.2G ED)
Setting Item Command Page
Level DAL 7-88
Threshold DTH 7-89
Termination DTM 7-89
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® Setup:Pattern panel

Table C-13 Setup:Pattern panel Command list (3.2G PPG)

Setting Item Command Page

Output Pattern PTO 7-15

Pattern Setting Pattern PTN 7-16

Pattern Setting Mark Ratio MRK 7-17

(PRBS) Bit Shift SFT 7-18

Logic LGC 7-18

Pattern Setting Pattern Length ZPL 7-19

(Zero-Subst) Zero Length ZLN 7-19

Logic LGC 7-18

Pattern Setting Pattern Length DLN 7-20

(PRGM) Logic LGC 7-18

Burst Setting Mode BRM 7-20

Burst Cycle BRC 7-21

Enable Length BRE 7-21

PRGM Pattern String data PDT 7-25

Data|Binary data BDT 7-27

PRGM Pattern Address specification [DRA 7.98

Data Reversion|Delta specification |DRD

PRGM editting commands PAG,BIT, 7-22 to 7-24
WRT,RED,ALL,PST 7-29 to 7-30
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Table C-14 Setup:Pattern panel Command list (3.2G ED)

Setting Item Command Page

Pattern Input PTI 7-53

Pattern Setting Pattern PTN 7-54

Pattern Setting Mark Ratio MRK 7-55

(PRBS) Bit Shift SFT 7-56

Logic LGC 7-56

Pattern Setting Pattern Length ZPL 7-57

(Zero-Subst) Zero Length ZLN 7-57

Logic LGC 7-56

Pattern Setting Pattern Length DLN 7-58

(PRGM) Logic LGC 7-56

Sync Setting Auto Sync SYN 7-58

Sync Threshold Gain |GTH 7-60

Sync Threshold Loss |LTH 7-59

Internal Threshold (ITH 7-60

Pattern Sync source |FSY 7-61

Frame Length FLN 7-61

PRGM Pattern String data PDT 7-65

Data Setting|Binary data BDT 7-67

PRGM Pattern Address specification |DRA 7-68

Data Reversion|Delta specification |DRD

PRGM editting commands WRT,RED,ALL,PST, 7-69 to 7-70
DRA,PAG,BIT 7-62 to 7-68
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® Setup:Trigger I/F panel

Table C-15 Setup:Trigger I/F panel Command list (3.2G PPG)

Setting Item Command Page
Source SOP 7-46
Position PSP 7-47
Table C-16 Setup:Trigger I/F panel Command list (3.2G ED)
Setting Item Command Page
Source SOP 7-115
® Setup:Utility panel
Table C-17 Setup:Utility panel Command list (3.2G PPG)
Setting Iltem Command Page
PRBS Logic PML 7-32
PRGM Logic GML 7-32
DC Impedance CIM 7-40
DIM 7-42
Table C-18 Setup:Utility panel Command list (3.2G ED)
Setting Iltem Command Page
PRBS Logic PML 7-70
PRGM Logic GML 7-71
MEAS. Restart MRS 7-72
B Test Menusub window
Table C-19 Test Menu sub window Command list
Setting Item Command Page
Panel switching TEW 7-118
® Test Menu:Measurement panel
Table C-20 Test Menu:Measurement panel Command list
Setting Item Command Page
Test Item TIT 7-71
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Table C-21 Test Menu:Measurement panel Command list (Test Item:Error/Alarm)

Setting Item Command Page
MEAS.Mode MOD 7-73
MEAS.Time PRD 7-73
Timed Start Timed Start TSS 7-74

Start Time STI
Error Type ETY 7-75
Route Mask SCH 7-75
El/%EFI Interval ITV 7-91
Performance Measurement |PRF 7-91

Threshold ETH 7-92
Threshold EI/%EFI Measurement |TEI 7-92
Power Fail Measurement PFM 7-93
Clock Loss Evaluation CLS 7-90
Sync Loss Evaluation SLS 7-90

Table C-22 Test Menu:Measurement panel Command list (Test Item:Eye Margin)

Setting Item Command Page
MEAS.Mode EMD 7-81
EYT
Error Threshold EMT 7-82
EMR 7-83
Threshold Select EDT 7-83
® Test Menu:Error Addition panel
Table C-23 Test Menu:Error Addition panel Command list
Setting Item Command Page
Error Addition
Single EAD 7-31
Rate
Addition Route ECH 7-31

9-23




B Result sub window (Test Item common)

Table C-24 Result sub window Command list (3.2G ED)

Setting Item Command Page
Auto Search |Mode ASM 7-85
PRBS Pattern Search PSH 7-86
Start
Stop SRH 7-85
Status
Alarm Monitor CLI,SLI 7-111,112
ERS,BES 7-112,113
POF 7-113
Start STA 7-71
Stop STO 7-72
Time Display Selection TIM 7-118
Stores result in th buffer BST 7-111
Clears the buffer BCL 7-111
B Result sub window (Test Item:Error/Alarm)
Table C-25 Result sub window (Error/Alarm) Command list
Setting Item Command Page
Start time MSA 7-76
End time MSO 7-76
Measurement status MSR 7-77
Alarm occurrence time AQT 7-79
Alarm recovery time ART 7-80
Elapsed time MLP 7-77
Left time ETI 7-78
Intermediate time INT 7-78
Measurement result data ER,EC,EL, EFLLFRQ,PFP,PFC,THE, 7-93 to 7-106
THF,AIN,OER,OEC,FMT,IMD
CLI,SLIL,ERS,BES,POF, 7-111 to 7-113
THR,EPF,ERP,ALP ,FRP 7-144 to 7-146
Panel switching REW 7-119
Display CUR 7-119
® Result:ALL panel
Table C-26 Result:ALL panel Command list
Setting Item Command Page
Performance PFD 7-120
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® Result:ZoomPanel

Table C-27 Result:Zoom panel Command list
Setting Item Command Page

Display1 |Display Z0M

Item Z01

Performance Item Z0P

Threshold EI/%EI Item Z0T
Display2 |Display Z0M

Item Z01

Performance Item Z0P

Threshold EI/%EI Item Z0T 7-120 to 7-123
Display3 |Display Z0M

Item Z01

Performance Item Z0P

Threshold EI/%EI Item Z0T
Display4 |Display Z0OM

Item Z01

Performance Item Z0P

Threshold EI/%EI Item Z0T

® Result:MonitorPanel

Table C-28 Result:Monitor panel Command list

Setting Item

Command

Page

History Reset

HRE

7-123
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B Result sub window (Test Item:Eye Margin)

Table C-29 Result sub window (Eye Margin) Command list

Setting Item Command Page

Start time MSA 7-76

End time MSO 7-76

Measurement status MSR 7-77

Elapsed time MLP 7-77

Number of valid eye diagram points EDP 7-84
Measurement result EMM,EDM 7-110,7-109

Display EDD 7-124

Scale Auto Scale ASC 7-125

Threshold Voltage VSC 7-125

Phase PSC 7-126

Marker,AMarker [Display ON/OFF EMA 7-126

Movement mode MKM 7-127

Subject MKT 7-127

Movement MMV 7-128

Position MKP 7-129
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B Customize sub window

Table C-30 Customize sub window Command list

Setting Item Command Page

Setupl Unit CuUsS

Port CUP

Item CUI
Setup2 Unit CUS

Port CUP

Item CUI
Setup3 Unit CuUsS

Port CUP

Item CUI
Setup4 Unit CUS 7-130 to 7-132

Port CUP

Item CUI
Setupb Unit CuUsS

Port CUP

Item CUI
Setup6 Unit CUS

Port CUP

Item CUI
Pattern Unit CPT 7-133

Offset CPF
Result Item CRI 7-134
B Other Commands

Table C-31 other Command list
Setting Item Command Page

1/0 buffer size BUF 7-137
Status register SRQ,STB,ESE,ESR,EES,EER 5-21 to 5-26
Print out any string PTX 7-144
Delay setting status DLY 7-48,7-114
FD access status MAC 7-143
LSB,MSB swapping SWP 7-150
Termination setting TRM 7-151
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Appendix D SCPI Conference Information

B SCPIl version

The MP1632C conforms to SCPI version 1995.0.

B SCPIl commands

Among the command used by the MP1632C, the following commands are defined by SCPI 1995.0.

:SYSTem
:-DATE
:DATE?
‘TIME
‘TIME?
:ERRor?
:-VERSion?

:STATus
:PRESet
:OPERation
[(EVENt]?
:CONDtion?
:ENABIle
:ENABIle?
:PTRansition
:PTRansition?
:NTRansition
:NTRansition?
INSTrument
[(EVENt]?
:CONDtion?
:ENABIle
:ENABIle?
:PTRansition
:PTRansition?
:NTRansition

:NTRansition?

:QUEStionable

*IDN?
*RST
*TST?
*OPC
*OPC?
*WAI
*CLS
*ESE
*ESE?
*ESR?
*SRE
*SRE?
*STB?
*TRG
*OPT?

[EVENt]?

:CONDtion?
:ENABIle
:ENABIle?
:PTRansition
:PTRansition?
:NTRansition
:NTRansition?
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B Non-SCPl commands
Among the command used by the MP1632C, the following commands are not defined by SCPI
1995.0.

:PRGM?

:SOURCce :OUTPut
:PATTern :CLOCk
:OMODE :OUTPut
:OMODE? :0UTPut?
'TYPE :DELay
‘TYPE? :DELay?
:PRBS :LEVel
:MRATio :LEVel?
:MRATi0? :AMPLitude
:BSHift :AMPLitude?
:BSHift? :OFFSet
:ZSUBstitute :OFFSet?
:LENGth :OREFerence
:LENGth? :OREFerence?
:ZLENgth :Duty
:ZLENgth? :Duty?
:LOGic :IMPedance
:LOGic? :IMPedance?
:MODE :DATA
:MODE? :OUTPut
:PROGram :0UTPut?
:LENGth :IMPedance
:LENGth? :IMPedance?
:LOGic :CPOint
:LOGic? :CPOint?
:MODE :LEVel
:MODE? :LEVel?
:DATA :AMPLitude
:‘WHOLe :AMPLitude?
:‘WHOLe? :OFFSet
:BDATa :OFFSet?
:‘WHOLe :OREFerence
:‘WHOLe? :OREFerence?
:DREVerse :SYNC
:ADDRess :SOURCce
:DELTa :SOURCce?
:EADDition :POSition
:SET :POSition?
:SET? :CLOCk
:SINGle :FREQuency
:RATE :FREQuency?
:RATE?
:ROUTe
:ROUTe?
:LOGic
:PRBS
:PRBS?
:PRGM



:CALCulate :SENSe:PATTern (continued)
:DATA :BURSt
:MONitor? :ELENgth
:ELENgth?
INSTrument :DATA
:COUPIle :‘WHOLe
:CLOCk :‘WHOLe?
‘'TRACking :BDATA
‘TRACking? :WHOLe
:DATA :‘WHOLe?
‘'TRACking :DREVerse
‘"TRACking? :ADDRess
:PATTern :DELTa
:SET :LOGic
:SET? :PRBS
:PRBS?
:SENSe :PRGM
:PATTern :PRGM?
:IMODe :MEASure
:IMODe? TEST
TYPE TEST?
TYPE? :STARt
:PRBS :STOP
:MRATio0 :MREStart
:MRATi0? :MREStart?
:BSHift :EALarm
:BSHift? :MODE
:ZSUBstitute :MODE?
:LENGth :PERiod
:LENGth? :PERiod?
:ZLENgth :BTIMe
:ZLENgth? :SET
:LOGic :SET?
:LOGic? :STARt
:MODE :STARt?
:MODE? :ERRor
:PROGram 'TYPE
:LENGth TYPE?
:LENGth? :MASK
:LOGic :ROUTe
:LOGic? :ROUTe?
:MODE :STARt?
:MODE? :STOP?
:SYNC :STATe?
:ASYNe :ELAPsed?
:ASYNe? ‘TIMed?
‘THReshold ITIMe?
:LOSS :AOCCur?
:LOSS? :ARECver?
:GAIN
:GAIN?
:INTernal
:INTernal?
:PSMode
:PSMode?
:FLENgth
:FLENgth?
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:SENSe:MEASure (continued)

:EMARgin

:MODE

:MODE?

‘-TYPE

‘TYPE?

MARGin
‘THReshold
:"THReshold?
:RESolution
:RESolution?

:DIAGram
‘THReshold
:"THReshold?
:POINt?

:STATe?

:STARt?

:STOP?

:ELAPsed?

:ITIMe?

:ASEarch

:MODE

:MODE?

:STARt

:STOP

:PATTern

:PATTern?

:STATe?

:INPut
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:CLOCk
:POLarity
:POLarity?
:-DELay
:-DELay?
‘TERMination
:TERMination?
:DATA
:LEVel
:LEVel?
‘THReshold
:"THReshold?
:TERMination
:TERMination?

:CALCulate

:EALarm

:CLEValuation

:CLEValuation?

:SLEValuation

:SLEValuation?

:ERRor
:INTerval
:INTerval?

:PERFormance
:MEASurement
:MEASurement?
‘THReshold
‘THReshold?

‘TEINterval
:MEASurement
:MEASurement?

:PFAil

:PFAil?

:DATA

:EALarm?

:EMARgin?

:STORe

:CLEar

:MONitor?

:OUTPut

:SYNC
:SOURce
:SOURCce?
:CLOCk
:FREQuency
:FREQuency?
:RCLock
:SELect
:SELect?



:DISPlay
:WINDow
:OPEN
:OPEN?
:CLOSe
:SYSTem
[(NAME]
[[(NAME]?
:SETup
[(NAME]
[[(NAME]?
‘TEST
[(NAME]
[[(NAME]?
:RESult
‘TIME
TIME?
:EALarm
[(NAME]
[[(NAME]?
:MODE
:MODE?
:ALL
:PTYPE
:PTYPE?
:ZOOM1|..|:Z00M4
:SET
:SET?
ITEM
ITEM?
:PITem
:PITem?
‘TITem
TITem?
:HRESet
:EMARgin
:ERATe
:ERATe?
:SCALe
:ASCale
:VOLTage
:VOLTage?
:PHASe
:PHASe?
:MARKer
:SET
:SET?
:MODE
:MODE?
:ERATe
:ERATe?
:MOVE
:POSition?

:DISPlay (continued)

:RESult
:EMARgin
‘TEMPlate
:SELect
:SELect?
:MOVE
:PNUMber
:PNUMber?
:OFFSet
:-VOLTage
:-VOLTage?
:PHASe
:PHASe?
:POINt
:-VOLTage
:-VOLTage?
:PHASe
:PHASe?
:CONNect
:SELect?
:CUSTomize
:SETupl]..|:SETup6
:UNIT
:UNIT?
ITEM
ITEM?
:PORT
:PORT?
:PATTern
:UNIT
:UNIT?
:OFFSet
:OFFSet?
:RESult
ITEM
ITEM?
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:SYSTem
:BEEPer
:ERRor
:SET
:SET?
:ALARm
:SET
:SET?
:SYSTem
:SET
:SET?
‘TYPE
‘TYPE?
:MODE?
:BSIZe?
:ORGanization
:HARDware?
:SOFTware?
:MMEMory
:RECall
:STORe
:QRECall
:QSTore
:CATalog?
:MEMory
:INITialize
:PRINt
:COPY
‘TEXT
:EALarm
:PATTern
‘TABLe
:ADDRess
:ALL
:EMARgin
:REMARgin
‘TERMination
‘TERMination?
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:QUEStionable

:MONitor
[(EVENt]?
:CONDtion?
:ENABIle
:ENABIe?
:PTRansition
:PTRansition?
:NTRansition
:NTRansition?
:SLOT1|:SLOT2|:SLOT4
[(EVENt]?
:CONDtion?
:ENABIle
:ENABIe?
:PTRansition
:PTRansition?
:NTRansition
:NTRansition?
:SLOT3|:SLOT4
:G32P | :G32E
[(EVENt]?
:CONDtion?
:ENABIle
:ENABIe?
:PTRansition
:PTRansition?
:NTRansition
:NTRansition?
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