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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation
uses the following safety symbols to indicate safety-related information. Insure that you clearly
understand the meanings of the symbols BEFORE using the equipment.

Symbols used in manual
DANGER

WARNING

CAUTION

This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

This indicates a hazardous procedure that could result in serious injury or death
if not performed properly.

This indicates a hazardous procedure or danger that could result in light-to-
severe injury, or loss related to equipment malfunction, if proper precautions are
not taken.

Safety Symbols Used on Equipment and in Manual

(Some or all of the following five symbols may not be used on all Anritsu equipment. In addition,
there may be other labels attached to products which are not shown in the diagrams in this manual.)
The following safety symbols are used inside or on the equipment near operation locations to provide
information about safety items and operation precautions. Insure that you clearly understand the
meanings of the symbols and take the necessary precautions BEFORE using the equipment.

>0

5

=t

X

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

This indicates an obligatory safety precaution. The obligatory operation is
indicated symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symbolically inor
near the triangle.

This indicates a note. The contents are described in the box.

These indicate that the marked part should be recycled.

MS2602A Spectrum Analyzer
Operation Manual Vol.3 (GPIB Remote Control)

December 1992 (First Edition)

April

1999 (Ninth Edition)

Copyright © 1992— 1999 by Anritsu Corporation

All rights reserved. No part of this manual may be reproduced
without the prior written permission of Anritsu Corporation.

The contents of this manual may be changed without prior notice.

Printed in japan




Strategies for the Year 2000 problem

This equipment does not suffer from the Year 2000 problem (Note). However, we recommend that
you should check whether your application software, in which this equipment is used as a part, has

any Year 2000 bugs because this equipment indicates a year using its last two digits.

Note: The Year 2000 problem

The Year 2000 problem is defined as follow:

Systems computing date data has represented the year as a two-digit number (for example, 1997 is represented as
“97"). When the Year 2000 comes or data of 2000 or later is to be computed, the year is indicated as "00", "01" and so
on, which causes troubles in comparison of dates, sorting using dates. and computation of date data.

Another probiem is that Year 2000, a leap year, is not recognized as so.

1999/2/1-1.0






HIGH VOLTAGERESBIE

. Repair

For Safety

DANGER

NEVER touch parts where the label shown on the left is attached.
Such parts have high voltages of at least 1 kV and there is a risk of
receiving a fatal electric shock.

WARNING A\

Falling Over

WARNING

1. Always refer to the operation manual when working near
locations at which the alert mark shown on the left is
attached. If the operation, etc., is performed without heeding
the advice in the operation manual, there is a risk of personal
injury. In addition, the equipment performance may be
reduced.

Moreover, this alert mark is sometimes used with other marks
and descriptions indicating other dangers.

2. This equipment cannot be repaired by the user. DO NOT
attempt to open the cabinet or to disassemble internal parts.
Only Anritsu-trained service personnel or staff from your sales
representative with a knowledge of electrical fire and shock
hazards should service this equipment. There are high-voltage
parts in this equipment presenting a risk of severe injury or
fatal electric shock to untrained personnel. In addition, there
is a risk of damage to precision parts.

3. This equipment should be used in the correct position. If the
cabinet is turned on its side, etc., it will be unstable and may
be damaged if it falls over as a result of receiving a slight
mechanical shock.




For Safety -

Cleaning

A\ CAUTION/RE

>18kg

HEAVY WEIGHT/2 R

Check Terminal

CAUTION

1. Keep the power supply and cooling fan free of dust.

@ Clean the power inlet regularly. If dust accumulates around
the power pins, there is a risk of fire.

® Keep the cooling fan clean so that the ventilation holes are
not obstructed. If the ventilation is obstructed, the cabinet
may overheat and catch fire.

2. Use two or more people to lift and move this equipment, or
use a trolley. There is a risk of back injury, if this equipment is
lifted by one person.

3. Never input a signal of more than DC 0 V between the
measured terminal and ground. Input of an excessive signal
may damage the equipment.

Refer to the Section 2 in Basic operating instructions of Operation
manual, except the above descriptions.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before
shipment using calibrated measuring instruments with direct traceability
to public testing organizations recognized by national research laboratories
including the Electrotechnical Laboratery, the National Research
Laboratory of Metrology and the Communications Research Laboratory,
and was found to meet the published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a
malfunction occurs within 1 vear after shipment due to a manufacturing
fault, provided that this warranty is rendered void under any or all of the
following conditions.

@ The fault is outside the scope of the warranty conditions described in the
operation manual.

¢ The fault is due to mishandling, misuse, or unauthorized modification or
repair of the equipment by the customer.

® The fault is due to severe usage clearly exceeding normal usage.

® The fault is due to improper or insufficient maintenance by the customer.

# The fault is due to natural disaster including fire, flooding, earthquake,
etc. :

® The fault is due to use of non-specified peripheral equipment, peripheral
parts, consumables, efe.

¢ The fault is due to use of a non-specified power supply or in 2 non-
specified installation location.

In addition, this warranty is valid only for the original equipment
purchaser. It is not transferable if the equipment is resold.

Anritsu Corporation will not accept liability for equipment faults due to
unforeseen and unusual circumstances, nor for faults due to mishandling by
the customer.

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Corporation or its
representatives at the address in this manual.



IBM is a registered trademark of the IBM Corporation.

‘HP’ is a registered trademark of the Hewlett-Packard Company.
MS-DOS' is a registered trademark of the Microsoft Corporation.
‘NEC’ is a registered trademark of the NEC Corporation.
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This instrument is a spectrum analyzer which uses a digital storage system. The
spectrum analyzer makes level measurements in frequency steps obfained by
dividing the frequency span by the number of measurement data points (501 or 1002).
This method of measurement cannot detect the signal peak level if the spectrum ofa
received signal is narrower than these frequency steps.

To resolve this problem, this instrument usually operates in positive peak detection
mode. In this mode, the highest level within the frequency range between the sample
points can be held and traced.

Positive peak detection mode should be used for almost all measurements including
normal signal level measurement, pulsed noise analysis, and others. It is impossible
to measure the signal level accurately in sample detection mode or in negative peak
detection mode.

Use of sample detection mode is restricted to random noise measurement, occupied
frequency bandwidth measurement for analog communication systems, and adjacent-
channel leakage power measurement, ete.

Measurement item ' Detection mode
e Normal signallevel ...... ..ot R POSPEAK
@ RANAOTINIOISE .. v v v s v st e e vt tann e e e m e SAMPLE
ePulsednoise ......cvveeiiiiiiiaeaiieaas e POSPEAK

¢ Occupied frequency bandwidth,
adjacent-channel Jeakage power
(for analog communication SYStems) ..........oiiiiiiieennns ... SAMPLE

@ Oceupied frequency bandwidth,
adjacent-channel leakage power
{for digital communication systems) ................s POS PEAK or SAMPLE

When a detection mode is specified as one of the measurement methods, make the
measurement in the specified detection mode.

/
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The power for memory back-up is supplied by a Poly-carbomonofluoride Lithium
Battery. This battery should only be replaced by a battery of the same type; since
replacement can only be made by Anritsu, contact the nearest Anritsu representative
when replacement is required.

.................

This equipment stores data and programs using Plug-in Memory cards (PMC) and
backed-up memories. Data and programs may be lost due to improper use or failure.
ANRITSU therefore recommends that you back-up the memory.

ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS.

Please pay careful attention to the following points. Do not remove the IC card and
backed-up memory from equipment being accessed.

(PMC)

¢ Isolate the card from static electricity. .
¢ The back-up battery in the SRAM card has a limited life; replace the battery
periodicaily.

(Backed-up memory)

® Isolate the memory from static electricity.

\ Note: The battery life is about 7 years. Early battery replacement is recommended.

~
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CE Marking

Anritsu affix the CE Conformity Marking on the following product (s)
in accordance with the Council Directive 93/68/EEC to indicate that
they conform with the EMC directive of the European Union (EU).

CE Conformity Marking

C€

1. Product Name/Model Name
Product Name: Spectrum Analyzer
Model Name: MS2602A

2. Applied Directive
EMC: Council Directive 89/336/EEC
Safety: Council Directive 73/23/EEC

3. Applied Standards
EMC:
Electromagnetic radiation:
ENB5011 (ISM, Group 1, Class A equipment)

Immunity:
ENB50082-1
Performance criteria*
IEC801-2 (ESD) 4kVCD,8kVAD B
IEC801-3 (Rad.} 3V/m A
[EC801-4(EFT) 1kV B

*. Performance eriteria
A: No performance degradation or function loss
B: Self-recovered temporary degradation of performance or
temporary loss of function
Harmonic current emissions:
EN61000-3-2 {Class A equipment)

Safety: EN61010-1 (Installation Category I , Pollution Degree 2)
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ABOUT THIS MANUAL

(1) Composition of MS2602A Operation Manuals

The MS2602A Spectrum Analyzer operation manuals of the standard type are composed of the following
three documents. Use them properly according to the usage purpose.

d

Vol.1 | Basic operating instruction part
Composition
of Vol.2 . . \
Detailed operating instruction part
MS2602A
Operation Manuals

Basic operating instruction part: Basic Operating Instructions: Provides information on the
MS2602A outline, preparation before use, panel description,
basic operation, performance tests, calibration, storage /
transportation, and quick reference for functions other than
PTA. '

Detailed operating instruction part: Detailed Operating Instructions: Provides information on the
detailed operating instructions that expand on the panel
description and basic operation in the Basic Gperating
Instruction Part of the separate Operation Manual. An index is
available for the function menu to facilitate quick reference.

GPIB remote control part: Provides information on the MS2602A remote control which
conforms with IEEE488.2 standards. To assist creating GPIB
programs, this manual gives examples of Ngg Basic language
programs that run on the Nippon Electric Co.( NEC ) PC9800
series of personal computers.

{2) GPIB Basic Guide ( sold separately )

The GPIB Basic Guide is sold separately in addition to the above GPIB operation manual. It is composed
of two parts: GPIB Basic Knowledge, and GPIB Control statements in the ANRITSU PACKET V BASIC.
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SECTION 1
GENERAL

This section cutlines the GPIB functions of the MS2602A Spectrum Analyzer.

1.1
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SECTION1 GENERAL

SECTION 1
GENERAL

1.1 GENERAL

The MS2602A Spectrum Analyzer, when combined with an external controlier, can automate your
measurement system. For this purpose the MS2602A is equipped with a GPIB interface bus ( IEEE std
488.2 1987} as a standard feature.

1.1.1 Functions of GPIB
The functions of the MS2602A GPIB are as follows:

(1)
{(2)
(3
4)
5

©

Controls all functions except the power switch and some keys including the [ LOCAL ] key
Reads out all setting conditions

Sets the GPIB address from the panel

Executes interrupts and serial polling

Configures the automatic measurement system when the MS2602A is combined with a personal
computer and other measuring instruments

Configures the GPIB with two ports: GPIB 1and GPIB 2

1.1.2 Functions of the GPIB with two ports

The MS2602A Spectrum Analyzer provides two GPIB ports, GPIB 1 and GPIB 2. The port on the GPIB 1
side is connected to an external controller to automate measurements by remote control, while the port
on the GPIB 2 side is used to control peripherals such as printers, plotters, and other devices. This
Operation Manual describes the GPIB 1 port which is used for remote control. For hard-copying and
other processing via the GPIB 2 port, refer to the SECTIONs 11 and 12 in the Detailed Operating
Instruction Part of the separate Operation Manual.

1-3



SECTION 1 GENERAL

1.1.3 Examples of system configuration using GPIB 1/ GPIB 2

Pane! operation
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printer and plotter
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The waveforms and parameters etc, measured by controlling the

MS2682A with the host computer via GPIB 1 can be:
e Outputtothe printer and plotter

® Saved onthe PMCor floppy disk attached to the MC8104A Data

Storage Unit

GPIB2

parameters, etc.on
the PMC or fioppy
disk attached to the
MC8104A Data
Storage Unit
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1.1.4 Specifications
The MS2602A’s GPIB 1 and GPIB 2 provide the IEEE488.1 subsets listed in the code columns of the table

below.

GPIB 1 Interface Functions

SECTION1 GENERAL

Code Interface function
SH1 All source handshake functions are provided.
Synchronizes the timing of data transmission.
AH1 All acceptor handshake functions are provided.
Synchronizes the timing for receiving data..
Basic talker functions are provided.
6 The serial poll funetion is provided.
The talk-only function is not provided.
The talker can be canceled by MLA.
Basic listener functions are provided.
L4 The listen-only function is not provided.
The listener ¢an be canceled by MTA.
SR1 All service request and status byte functions are provided.
RL1 All remote/ local functions are provided.
The local lockout function is provided.
PPO Parallel poll functions are not provided.
DCY All device clear functions are provided.
DTt Device trigger functions are provided.
co Controller functions are not provided.

1-5



SECTION1 GENERAL

GPIB 2 interface Functions

Code

Interface Function

SH1

All source handshake functions are provided,
Synchronizes the timing of data transmission.

AH1

All acceptor handshake functions are provided.
Synchronizes the timing for receiving data.

T6

Basic talker functions are provided.
Serial poll functions are provided.
The talk-only function is not provided.
A talker can be canceled by MLA.

L4

Basic listener functions are provided.
The listen-only function is not provided.
A listener can be canceled by MTA.

SRO

Service request and status byte functions are not provided.

RLO

Remote / local functions are not provided.
Loecal lockout functions are not provided.

PPO

Parallel poll functions are not provided.

DCO

Device clear functions are not provided.

pTO

Device trigger functions are not provided.

€1,£2,C3,44

Controller functions are provided.
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SECTION 2
CONNECTING THE BUS AND SETTING THE ADDRESS

This section describes how to connect the GPIB cable and set the addresses’in order to set-up the system
‘before using the GPIB.

TABLE OF CONTENTS
2.1 Connecting Devices with GPIB Cables .................... SNSRI 2-3
2.2 Checking and Setting GPIB Address ... . i i i e 2-4
2.2.1 Panel ey [ayout ..o i e e 2-4
222 Keyoperationflow .. e 2-4
2.2.3 Checking the address .. ... .. it it iniaiinnaaaaaeananans 2-5
224  SettingtheaddressforGPIBT ... ... i 2.5
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SECTION2 CONNECTING THE BUS AND SETTING THE ADDRESS

SECTION 2
CONNECTING THE BUS AND SETTING THE ADDRESS

2.1 Connecting Devices with GPIB Cables

The rear panel has connectors for connecting GPIB cables. The cable must be connected before the power
is switched on.

A maximum of 15 devices, including the controller, can be connected to one system.
The restrictions indicated at the right of the diagram below should be observed when connecting many

devices to one system.

Total cable length =20m

Each cable length between devices =4m
GPIB Number of devices which can be =15
connected

GPIB
connector



SECTION2 CONNECTING THE BUS AND SETTING THE ADDRESS

2.2 Checking and Setting GPIB address

The GPIB address of the MS26802A should be set after switching on the power. The address of GPIB 1 has
been set to 01 and held by the battery backup at shipmen$ from the factory. If this same number is used
for the MS2602A address, it is not necessary to set the address again. To set a new address, the numeric
keys and other keys on the front panel are used while the MS2602A is in local mode. The devices on the

GPIB are set to local mode at power-on.

2.2.1 Panel key layout

CE Shift
R
Rotary knobs [ EI %‘h:‘%
Hold
AREIRE
EEJ@? Sound
Spmer TEN keys T '
ceeoill et /) Y ) ()
B ||| [shiftlkey
e Parameier System Titie
| 390 I o 2 v I o
65 B BEE & &8 L) (2]
G0 s RSSO ® 0 B== 7 Cal GP-IB
NEERK
2.2.2 Key operation flow
I GP-1B
T ENTRY
il PORTL MY
ADDRESS: 1
Shift  GPB
Nwey—{ e | LR
ADDRESS: 16
ENTRY
- MC8104A
ADDRESS:18 [ . -
REEEY | Continuesto
paragraph2.2.3 ! Remote Local
------------- - Y 7
- RS232C .\ G
{OPTIONGZ) )

It is impossible to operate the keys on the panel in remote mode while the Remote LED is lit as shown in
the upper-right diagram. In this case, press the [ Local ] key, and the Remote LED goes off to signify local

mode. The panel keys can then be used.

T These 18 keys composed of the numeric keys, unit keys, backspace (BS ) key, and Shift key are called TEN keys for convenience.
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SECTIONZ CONNECTING THE BUS AND SETTING THE ADDRESS

2.2.3 Checking the address

Press the panel keys in the order of [ Shift ][ # ] ( GP-IB ), and the GPIB menu below will be displayed on
the screen. The current address can be checked on this screen.

GP-1B

The current value indicates thé GPIB 1's address to control the MS2602A with an external controiler.
| To modify this address, press the F1 soft key, then use the TEN keys to seta new address number.

ENTRY

PORT1 MY
ADDRESS: 1

ENTRY ‘ The current value indicates the M52602A address on the GPIB 2 side.
i PORTZ MY To modify this address, press the F2 soft key, then use the TEN keys to set a new address number.
# ADDRESS: 16

The current value indicates the MC8104A address to control the MC8104A Data Storage Unit via
GPIB 2.

To medify this address, press the F3 soft key, then use the TEN keys to set a new address number.

ENTRY

MC8104A
ADDRESS: 19

Options menu

# Rs2s2C
1 (GPTIONO2)

2.2.4 Setting the address for GPIB 1
o Address setting range : 00 = ADDRESS =30

Example : Checking current address 1 and changing it to address 6

1. Press the panel keys in the order of [Shift] [®] ( GP-IB ). Check the current address 1 from the
menu corresponding to the [ F1 1 soft key.

2. Press the [ F1 ] soft key, and the response shown in the figure below appears in the

communication field.

3. Press the panel keys in the order of [ 6 ] [ Enter | to change the address to 6.




SECTION 2 CONNECTING THE BUS AND SETTING THE ADDRESS

(Blank)
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SECTION 3
DEVICE MESSAGE FORMAT

Thig seection deseribes the format of the device messages transmitted on the bus between a confroiler and
devices via the GPIB system. .

TABLE OF CONTENTS
3.1 General Descriplion ..o i e v e 3-3
314 Program messageformat ......... ... ... ... e 3-3
3.1.2 Response message format ... . e 3-9
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SECTION 3 DEVICE MESSAGE FORMAT

SECTION 3
DEVICE MESSAGE FORMAT

3.1 General Description

The device messages are data messages that are transmitted between the controller and devices. There
are two types of data messages: program messages that are transferred from the controller to this
instrument { device ), and response messages that are sent from this instrument ( device ) to the
controller. There are also two types of program commands and program queries in the program message.
The program command is used to set this instrument's parameters and to instruct it to execute
processing. The program query is used to query the values of parameters and measured results.

3.1.1 Program message format

To transfer the program messages from the controller program to this instrument using the PRINT
statement, the program message formats are defined as follows.

PROGRAM MESSAGE
PROGRAM MESSAGE TERMINATOR

PRINT @1;"CF 4GHZ"

Program message: When the program message is transmitted from the
controller to this instrument, the specified terminator is
attached to the end of the program message to terminate
its transmission

(1) PROGRAM MESSAGE TERMINATOR

. <D
Y \SDfL

NL: Calied New line orL¥ {Line
Feed)

Note: Carriage Return( CR ) isignored, and is not processed as a terminator.

3-3



SECTION3 DEVICE MESSAGE FORMAT

(2) PROGRAM MESSAGE

(e
\/

o PROGRAM MESSAGE UNIT

A

The program messages consisting of one or more program message units
can be output sequentially by concatenating each of them with a
semicolon. '

<Example> PRINT @1;"CF 1GHZ;SP 500KHZ"

(3) PROGRAM MESSAGE UNIT

—~
N\

e PROGRAM HEADER = o 7 PROGRAM DATA
3

e

e The IEEE488.2 common command has a leading asterisk “ * ” that is always placed before the
program header.
® A numeric program data allows the between header and data to be omitted.

® The program query has a trailing question mark “?” thatis alwéys added at the end of the vrogram
header. -

{4) PROGRAM DATA

| cHARACTER PROGRAM N
B DATA "
NUMERIC PROGRAM | | SUFFIX PROGRAM DATA
DATA i (unit)
STRING PROGRAM DATA

(5) CHARACTER PROGRAM DATA

Character program data consists of the upper-case alphabetic characters from A to Z, lower-case
alphabetic characters from a to z, the underline of “__” , and the numbers 0 to 9. They can be used in a
specified combination. :

<Example> PRINT @1; "ST AUTO" ... Sets Sweep Time to AUTO

3-4



SECTION 3 DEVICE MESSAGE FORMAT

(6) NUMERICPROGRAM DATA

Numeric program data has two types of formats: integer format ( NR1 ) and fixed-point format (NR2 ).

< Integer Format{NR1) >

<0~5> 1 ’®

T

- Zeros can be inserted af the beginning - 005, -+ 000045

- Spaces can be inserted after a number —  +5.
- The + signisoptional - +5, 5

- Commas cannot be used to separate digits — 1,234,567 (X)

- No spaces can be inserted between a + or ~ signand anumber = +5, +..5(X)

< Fixed-Point Format{NR2) >

g Integer part)

{ Fraction part)} —9

Decimal point

!
4 )
4
/
4
4
! .
U
’
4

S L-=Thedecimal

N The digits in the point cannot Lw - ww=- The digits in the
integer part can be omitted fraction part can
be omitted be omitted

- The numeric expression of the integer format is applied to the integer part

- No spaces can be inserted between numbers and the decimal point
- +753_.123 (X}

- Spaces can be inserted after the digits in the fraction part — +753.123 ...
- A number may not always be placed before the decimal point — .05

A + or — sign can be placed before the decimal point —» +.05, —.05

- A number can end with a decimal point — 12,

3-5



SECTION3 DEVICE MESSAGE FORMAT

{7) SUFFIX PROGRAM DATA (unit)

The table below shows the suffizes used for the MS2602A.
Table of MS2602A Suffix codes(1/2)

Classification Unit Suffix code
GHz GHZ, GZ
MH:z MHZ, MZ
Frequency kHz KHZ, KZ
Hz HZ
Default HZ
- second S
m second MS
Time
u second usS
Default MS
dB DB
dBm DBM, DM
dBuV DBUV
Leve! (dB system) dBmV DBMV
dBuV (emf) DBUVE
Determined in
Default conformance with the
set scale unif
v Vv
mV MV
Level (V system)
uv uv
Default uv
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Table of M52602A Suffix codes {2/2)

Classification Unit Suffix code
W W

mW M

uW Ul

Level (W system) oW NW
pW PW

fw FW

Default UW
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{8) STRING PROGRAM DATA

- - ™N

<inserted ">

Non-single quote
character
\ S /
d - N
<inserted " >
Non-double

quote character

~ /

¥

¢ Both ends of string program data must have a pair of single quotation marks’.....

PRINT @ 1; "TITLE 'MS2602A""

A single quotation mark used within the character string must be repeated as shown in "

PRINT @ 1; "TITLE 'MS2602A" 'NOISE MEAS""" *
Executing TITLE results in MS2602A 'NOISE MEAS

Note: To use the double quotation mark " in the PRINT statement, specify CHRS ( &H22).
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3.1.2 Response message format

To transfer the response messages from this instrument to the controller using the INPUT statement, the
response message formats are defined as follows.

RESPONSE MESSAGE

RESPONSE MESSAGE
TERMINATOR

(1 RESPONSE MESSAGE TERMINATOR

- =

The response message terminator to be used depends on the TRM command.

(2) RESPONSE MESSAGE

()
N p

- RESPONSE MESSAGE UNIT

When a query is sent by the PRINT statement with one or more program queries, the response message
also consists of onie or more response message units.

(3) RESPONSE MESSAGE UNIT( example )

()
T

RESPONSE HEADER ---—-—>- v RESPONSE DATA
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(4) RESPONSE DATA

CHARACTER RESPONSE
DATA

A

NUMERIC RESPONSE
DATA

STRING RESPONSE DATA

(5) CHARACTER RESPONSE DATA

Character response data consists of the upper-case alphabetic characters from A to Z, lower-case
alphabetic characters from a to z, the underline “__” , and the numbers 0 to 9. They can be used in a
specified combination.

(6) NUMERIC RESPONSE DATA

< Integer format (NR1) >

<Example>

3 <0~9> 123
-~ 1234

e Any numbers except 0 are placed at the
beginning digit

# There is no need fora + sign beforea
positive number

< Fixed-point format (NR2) >

A
A

> <09 - <0~9> -

L_, ® Any numbers except O are placed at the

beginning digit
® There is no need fora + sign before a positive
number

® I there are zeros after the decimai point, the
numeric data is transmitted in the integer
format
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(7) STRING RESPONSE DATA

: ° L <inserted ">

Non-double
quote character

AN /

String response data is transmitted as an ASCII character string, which is enclosed with double
quotafion marks.

{8) Response message to input the waveform data using binary data

For transmitting binary format data and 2-bite binary data, see example 3-2 ( page 6-7 and page 6-9 ) in
SECTION 8, “SAMPLE PROGRAM ™.
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( Blank)
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SECTION 4
STATUS STRUCTURE

This section describes the device-status reporting and its data structure defined by the IEEE488.2
standard. It also describes the synchronization techniques between a controller and devices.

TABLE OF CONTENTS

4.1 IEEE488.2 Standard StatusModel .. ... e C 43
4.2 Status Byte (STB) Register ... .. . 4-5
4.2.1 ESB and MAV summary messages .................. ...l 4-5
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SECTION 4
STATUS STRUCTURE

The status Byte (STB ) sent by the controller is based on the IEEE488.1 standard. The bits comprising it
are called a status summary message because they represent a summary of the current data contained in
registers and queues. '

4.1 |EEE488.2 Standard Status Model

The diagram below shows the standard model for the status data structures stipulated in the IEEE488.2
standard.

7 - ,éz;>‘_ 7 | poweron (PON)
6 ,@-{ "6 | User request {(URQ)
b ‘;f&)‘ 5 Command error {CME}
4 ’/&)‘ 4 Execution error (EXE)
3 3= @4 3 Device-dependent error (DDE}
Standard 2 (&< 2 | QueryerrorQrE)
Event Status ‘ Request for
Enable 1 (39‘ 1 bus contral right {(RQC)
Register 0 *@‘ 0 | operation complete (OFC)
l : Standard Event Status Register
et by *ESEn Y Y ¥ ¥ ¥Y v y
Read by *ESE? Logical OR
1
o e o e i ot | Service Request | _ Qutput queue
! . Generation ;
| Logical OR - ) !
et NN EE J\ } M ;
I E
> ] I l < o I Status
7 (& : 1.7 ! summary
beee 2 IMSS 6 RQS |-+ message
5 @‘ 5 {EsB —=——
4 ’O‘ 4 |way <——-
; ~©- 3 -
Service 2 ’O‘ 2 p=
request P
enable 1 A& 1=
register 0 _.,@ 0 e
% SRR S't a't u 5
et by #*SREn byte
‘Read by *SRE? register

Standard Status Model Diagram
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In the status model, the IEEE488.1 status bytes are used as the lowest grade status. This status byte is
composed of seven summary message bits from the higher grade status structure. In order to create these
bits, the status data structure is composed of two types of register and queue models.

Register model : Queue model
The register model consists of the two registers used for The queue in the queue
recording events and conditions encountered by a device. model is used for

These two registers are the Event Status Register and Event sequentially recording the
Status Enable Register. When the results of the AND operation | waiting status values and
of both register contents is not 0, the corresponding bit of the data. The queue structure

status bit becomes 1. In other cases, it becomes 0. And, when summary message becomes
the result of their Logical OR is 1, the summary message bit 1if the queue is not empty
becomes also 1. If the Logical OR result is 0, the summary and 0 if it is emapty.

message bit becomes 0, too.

In IEEE488.2, there are 3 standard models for status data structure-2 register models and 1 queue
model-based on the register model and queue model explained above. They are:

{© Standard Event Status Register and Standard Event Status Enable Register
(D Status Byte Register and Service Request Enable Register
@ Output queue ‘

Standard Event Status Register Status Byte Register Output Queue
The Standard Event Status The Status Byte Registerisa The Output Queue has
Register has the structure of the register in which the RQS bit the structure of the queue
previously described register and the 7 summary message model mentioned above.
model. In this register, the bits for | bits from the status data Status Byte Register bit 4
8 types of standard events structure can be set. It is used (DIO5)issetasa
encounted by a device are set as together with the Service summary message for
follows: Request Enable Register. When | Message Available

the results of the OR operation |{MAYV ) to indicate that
of both register contents isnot | there is data in the output
0, SRQ becomes ON. To indicate | queue.

this, bit 6 of the Status Byte
Register (DIOT }is reserved by
the system as the RQS bit
which means that thereisa
service request for the external
controller. The mechanism of

@ Power on

@ User request

@ Command error

@ Execution error

® Device-dependent error

® Query error

@ Request for bus control right
Operation complete

The Logical OR output bitis SRQ conforms to the IEEE
represented by Status Byte 488.1 standard.

Register bit 5(DIO6 ) asa

summary message for the Event

Status Bit ( ESB ).
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4.2 Status Byte (STB) Register
The STB register consists of the STB and RQS (or MSS ) messages of the device.

4.2.1 ESBand MAV summary messages
This paragraph describes the ESB and MAV summary messages.

(1) ESBsummary message

The ESB ( Event Summary Bit ) is a message defined by IEEE488.2, which uses bit 5 of the STB register.
The ESB summary message bit becomes 1 when the setting permits events to occur if any one of the
events recorded in the Standard Event Status Register becomes 1. Conversely, it becomes 0 if none of the
recorded events occurs, even if events are sef to occur,

This bit becomes 0 when the ESR register is read out by the ESR? query or when cleared by the *CLS
command.

(2} MAV summary message

The MAV ( Message Available ) summary bit is a message defined by IEEE488.2, which uses bit 4 of the
STB register. This bit status indicates whether the output queue is empty or not. The MAV summary
message bit is set to 1 when a device is ready to receive a request for a response message from the
controller, and to 0 when the output queue is empty. This message is used to synchronize the information
exchange with the controller. For example, it is available when, after setting a query command to a
device, the controller waits until MAV becomes 1. While the controller is waiting a response from the
device, it can process other jobs. Reading the Output Queue without first checking MAV will cause all
system bus operations to be delayed until the device responds.
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4.2.2 Device-dependent summary messages

As shown below, the MS2602A does not use bits 0, 1, 3, and 7, and uses bit 2 as the summary bit of the
END Event Status Register.

Service Request —<——=-==----- -
generated

Standard Event
Status Register

T o . ————

MSS 6 RQS |ee-fo-o-d-

\

- Quiput Queue

A
W
o+ W
W o
Qo+
e
e O

END Event

Status summary Status Register
message

Status Byte Register
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4.2.3 Reading and clearing STB register

Serial polling or the *STB common query allows the contents of the STB register to be read. The 488.1
STB message can be read by either method, but the value set to bit 6 is different for each method. The
STB register contents can be cleared by the *CLS command.

(1) Reading by serial polling

The IEEE488.1 serial polling allows the device to return a 7-bit status byte and an RQS message bit
which conforms to IEEE488.1. The value of the status byte is not changed by serial polling. The device
sets RQS message to 0 immediately after being polled.

(2) Reading by the *STB? common query

The *STB? common query requires the devices to send the contents of the STB register and the integer
format response messages including the MSS ( Master Summary Status ) summary message. Thus,
except bit 6 which represents the MSS summary message, the response to *STB? is identical to that of
serial polling.

(3} Definition of MSS {Master Summary Status)

MSS indicates that there is at least one cause for a service request. The MSS message is represented at
bit 6 in a device response to the *STB? query, but it is not produced as a response to serial polling. It
should not be taken as part of the status byte specified by IEEE488.1. MSS is configured by the overall
logical OR in which the STB register and SRQ Enable ( SRE ) register are combined.

(4) Clearing the STB register by the *CLS common command

The *CLS common command clears all status data structure as well as the summary messages
corresponding to them. The *CLS command does not affect settings in the Enable Registers.



SECTION4 STATUS STRUCTURE

4.3 Service Request ( SRQ) Enabling Operation

The bit status { 0 or I } of the Service Request Enable Register ( SRE ) determines which bit of the
corresponding STB register may generate SRQ. ~

Bits in the Service Request Enable Register correspond to bits in the status byte register. If a bit in the
Status Byte Register corresponding to an enabled bit in the Service Request Enable Register is set to 1,
the device makes a service request to the controller with the RQS bit set to 1.

e o I e
; Logical OR = ‘1} E
f_)\'\ A A L A A i (_L\ i
disabled =0, enabled=128{27) 7 'gz)"'%_l_}'—l Not used i
Not used +»1MViSS B RQS pe—---- -
disabled=0, enabled=32 (25) | § ,@‘ 5 | ESBae—mer
disabled =0, enabied=16 (24 | 4 (& 4 | AV ~—— |Status
disabled=0, enabled=8 (23 | 3 ’@« 3 | Notused %%’23528?
disabied=0, enabled=4 (22) | 2 ,O‘ 2 | ESB(ENDje—
disabled =0, enabied=2 (21 | 1 (&)< 1
disabled =0, enabled=1 {(20) 0 "’@‘ 0 | Notused
Service Request Enable (SRE) Register Status Byte (STB ) Register

(1) Reading the SRE register

The contents of the SRE register are read using the #SRE? common query. The response message to this
query is an integer from 0 to 255 which is the sum of the bit digit weighted values in the SRE register.

(2) Updating the SRE register

The SRE register is written to by using the *SRE common command. An integer from 0 to 255 is assigned
as a parameter o set the SRE register hit to 0/ 1. The value of bit 6 is ignored.



4.4 Standard Event Status Register

4.4.1 Bit definition of Standard Event Status Register
The diagram below shows the operation of the Standard Event Status Register.

ESB summary message bit
(to Status Byte register bit 5)

SECTION4 STATUS STRUCTURE

disabled =0, enabled=128{27 { 7/ ’@‘ 7 | poweron (PON)
disabled =0, enabled=64 (26) | © b\\,@“ 6 | userrequest(URQ) &ost2 ‘é;ezcifor
disabled =0, enabled=32 (25 { b ’@ 5 | command error{ CME)
" disabled =0, enabled=16 (29 | 4 : ’@J‘ 4§ Execution error (EXE)
disabled =0, enabied=8 (23 | 3 r@‘ 3 | Device-dependent error (DDE)
disabled=0, enabled=4 (22 | 2 (i 2 | Queryerror(QYE}
disabled =0, enabled=2 (27} | 1 _’@‘ 1 Eii“éﬁ;ﬁf{i{ right (RQC)~ Not used for
disabled =0, enabled=1 (20 | 0 (&< 0 | operation complete (0peMS2602A
Standard Fvent Status Enable Register Standard Event Status Register
Y ¥ Y ¥ ¥ ¥
Logical OR

The Standard Event Status Enable Register on the left is used to select which bits in the corresponding

Event Register will cause a TRUE summary message when set.

Bit Event name Description
7 Power on A transition from power-off to power-on occurred during the
{PON-Power on) power-up procedure
6 | (Notused)
Command error An illegal program message or a misspelled command was
5 (CME-~Command Error) received
4 Execution error A legal but unexecuted program was received
(EXE-Execution Error)
3 Device-dependent error An error caused by other than CME, EXE, or QYE occurred
(DDE-Device-dependent Error) {parameter ete.}
Query error An attempt was made to read data in an empty Output
5 (QYE-Query Error) Queue. Or, before data in the Output Queue was read, the
data had already been lost.
1 (Not used)
0 Operation complete This bit becomes 1 when this instrument has processed the
(OPC-Operation Complete) | *0OPC command
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4.4.2 Reading, writing to, and clearing Standard Event Status Register

Reading

The *ESR? common query is used to read the ESR register, which is cleared

after being read.

The response message 1s integer-format data for which the sum of the binary-

weighted event bit is converted to decimals.

Writing

With the exception of clearing, it is impossible to write to the register from
outside

Clearing

The register is cleared in the following cases.
@ When a #CLS command is received

@ When the power is turned on, bit 7 is set to ON, and the other bits are
cleared to O

@ Anevent is read for the *ESR? query command

4.4.3 Reading, writing to, and clearing Standard Event Status Enable Register

4-10

Reading

The register is read by the *ESE? common query.
The response message is an integer-format data for which the sum of the
binary-weighted event bit is converted to decimals.

Writing

The register is writien to by the *ESE commeon command

Clearing

The register is cleared in the following cases.

(D When an *ESE command with a'data value of 0 is received
@ When the power is turned on

The Standard Event Status Enable Register is not affected by the following.

(D When the device clear function status of IEEE488.1 is changed
@ When a *RST common command is received
& When a *CLS common command is received




4,5 Extended Event Status Register

SECTION 4 STATUS STRUCTURE

As shown below, bits 0, 1, 3, and 7 are unused and bit 2 is assigned to the END event summary bit as the
status-summary bit supplied by the extended register model.

Service Request -
generated

Not used

MSS 6 RQS

e — A —— — — —f——

ESB

Standard event summary bit

Standard Event

MAV summary bit

Not used

Status summary

message

Status Byte Register

DS

Status Register model

/
DIDIDJDIDI|D
alajajalala '
slelelelele Output Queue
alajalajala
END event summary bit END Event Status

Register model
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4.5.1 Bitdefinition of Extended Event Status Register

The diagram below describes the operation, event-bit names, and their meanings of the END Event
Status Register.

disabled = 0, enabled =128(27)
disabled =0, enabled =684 (28)
disabled =0, enabled=32 (2%
disabled =0, enabled=16 (29)
disabled=0, enabled=8 (23}
disabled =0, enabled=4 (2%}
disabled =0, enabled=2 (2%}

disabled=0, enabled=1 (29}
END Event Status Enable Register

<a

D e Y

Not used

Not used

&g/

Measurement completed

_}I@o)‘

Averaging completed

3 ’@-\

@<

O\t

Preselector peaking compieted

PRI W RGO~

0

AUTO TUNE completed

PN T~

Calibration completed

et by ESEZ n
ead by ESE2?

> (&.\/ N 0 | sweep completed

l END Event Status Register
\

Y ¥ ¥ ¥ Y

Logical OR

ESB summary message bit ;
(to Status Byte register bit 2)

The END Event Status Enable Register on the left is used to select which bits in the corresponding Event
Register will cause a TRUE summary message when set.

Bit Event name Description
; {(Not used) (Not used)
6 (Not used) (Not used}
Measurement completed Calculation processing for measuring (frequency count, noise,
3 etc.) has completed
Averaging completed Sweeping the specified number of averaging rate has
4 completed
3 Preselector peaking completed | Preselector peaking has completed
) AUTO TUNE completed AUTO TUNE has completed
Calibration completed Any one of ALL CAL, LEVEL CAL, and FREQ CAL has
1 completed
0 Sweep completed Single sweep has completed or ig in standby status
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4.5.2 Reading, writing to, and clearing Extended Event Status Register

Reading

The ESR2? common query is used to read the register, which is cleared after
being read.

The response message is an integer-format data for which the sum of the binary-
weighted event bif is converted to deecimals,

Writing

With the exception of elearing, it is impossible to write to the register from
outside

Clearing

The register is cleared in the following cases.

@ When a *CLS command is received
(@ When the power is turned on
® An event is read for the ESR27? query command

4.5.3 Reading, writing to, and clearing Extended Event Status Enable Register

Reading

The register is read by the ESE2? common query.
The response message is integer-format data for which the sum of the binary-
weighted event bit is converted to decimals.

Writing

The register is written to by the ESE2 program command.

Since bits 0 to 7 of the registers are weighted respectively t0 1, 2, 4, §, 16, 32, 64,
and 128, the write data is transmitted as integer format data that is the sum of
the desired-bit digits selected from the weighted values.

Clearing

The register is cleared in the following cases.

@ When an ESE2 program command with a data value of 0 is received
@ When the power is turned on

The Extended Event Status Enable Register is not affected by the following.

@ When the device clear function status of IEEE488.1 is changed
@ When a *RST common command is received
& When a *CLS common command is received
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4.6 Techniques for Synchronizing MS2602A with a Controller

The MBS2602A usually treats program messages as sequential commands that do not execute the
processing of newly-received commands until the previous command has been processed. Thus, special
consideration need not be taken for pair-synchronization between MS2602A and the controller.

If the controller controls one or more devices and synchronizes with them, after all the commands
specified for the MS2602A have been processed, the next commands must be sent to other devices.

There are two ways of synchronizing the MS2602A with the controlier.
@ Waitfor a response after *OPC? query is sent
@ Wait for SRQ after *OPC is sent

4.6.1 Wait for response after *OPC? query is sent

The MS2602A outputs “ 1 ” as the response message when executing the *OPC? query command.
The controller is synchronized with the MS2602A by waiting for the response message to be entered.

< Controlier program >

@ Sends one or more commands

sequentially

@ Sends*OPCquery

4

® Readsthe response message

L

to the next operation

The " 1 " thatis read is ignored.

itthen goes to the next operation
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4.6.2 Wait for service request after *OPCis sent

The MS2602A sets the operation-complete bit ( bit 0 ) to 1 when executing the *OPC command. The
controller is synchronized with the MS2602A by waiting for SRQ when the operation-complete bit is set
for SRQ.

Logical OR
A AA A A A A
MSS 6 RQS
7 >{&, 7 { poweron
e 6 (<18
< 5 N ffO« ~B | command error
4 ’u‘ 4 | execution error
3 ,@‘ 3 | Device-dependent error
2 ’O—- 2 Query error
1 »( Qo1 1
enabled =29 Operation complete
Standard Event Status Enable Standard Event Status
Register (SESER} Register (SESR)
Status Byte Register 1 ... Output Queue

BB <Controller program >

(D Enables the 2° bit of the Standard Event Status Enable Register PRINT @1;"=%kESE 1"
@ Enables the 2° bit of the Service Request Enable Register PRINT @1;"*SRE 32"

Y

® makes the device execute the specified operation

Y

@) sendsthe *OPC command ' PRINT @1;"%DPC"
® Wait for an SRQ interrupt (ESB summary message) -+ - - Value of status byte: 2°+2°=96
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(Blank}
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SECTION 5
INITIAL SETTINGS

The MS26024A initializes the GPIB interface system using three levels in accordance with the IEEE488.2
specifications. This section describes how these three level initializations are processed and how to
instruct the initizlization from the controller.

TABLE OF CONTENTS
5.1 Bus Initialization by the lECStatement ... ... i i 5-4
52 initialization for Message Exchange by DCL and SECBusCommands  ........... ... 5-5
53  Device Initialization by the #RST COMMENG .. ovnenre e et 5-6
5.4 Device Initialization by the INIIPCommand . ... ... . .. 5-7
55 Device Status At POWBION L. L ittt i i 5-7
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SECTIONS INITIAL SETTINGS

SECTION 5
INITIAL SETTINGS

In the IEEE488.2 standard, the initialization levels are stipulated to be divided into three: the first level
is “ bus initialization ”, the second level is * initialization for message exchange ”, and the third level is
“ device initialization ”. This standard also stipulates that a device must be set to a known state when the
power is furned on.

Initialization - Level combination and
Level type Description sequence
The IFC message from the controiler | Canbe combined with other
3 B“S o initializes all interface functions connected to | levels, level 1 must be
initialization | the bus executed before level 2
The message exchanges of all devices and | Canbe combined with other
e specified devices on the GPIB are initialized | levels, level 2 must be
Initialization respectively by the DCL and SDC GPIB bus | executed before level 3
2 for message commands, which also nullify the function
exchange that reports to the controller that operation
has completed
The *RST or INI/ IP command returns the ?an be combined with other
. . . evels, level 3 must be
Device specified device to the device-dependent executed after levels 1 and 2
3 initialization |known state, regardless of the conditions
under which they were previously being used

The following paragraph describes the commands for executing levels 1, 2, and 3 and the items that are
initialized by the execution. It also deseribes the known state which is set when the power is switched on.
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5.1 BusInitialization by the IFC Statement

M Example
ISET IFC

M Explanation
The IFC statement initializes the interface functions of all devices connected to the GPIB bus line.

The initialization of interface functions involves erasing the settings made by the controller and
resetting them to their initial states. In the table below, O indicates the functions which are initialized;
A indicates the functions which are partially initialized.

No Function Symbol initialization by IFC
1 Source handshake SH O
2 Acceptor handshake AH O
3 Talker or extended talker TorTE @
4 Listener or extended listener Lor LT 0]
5 Service request SR FAN
6 Remote/local _ RL
7 Parallel poll PP
8 Device clear e
9 Device trigger DT
10 Controller C O

Bus initialization by the IFC statement does not affect the device-operating state ( frequency settings,
famp on/ off, ete)
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5.2 Initialization for Message Exchange by DCL and SDC Bus Commands

B Example

WBYTE &H3F, &H14;

WBYTE &H3F,

Initializes all devices under the bus for message exchange
{ sending DCL)

Initializes only the device whose address is 3 for message

exchange (sending SDC)

B Explanation

This statement executes the initialization for message exchange of all devices or only the specified device
on the GPIB of the specified select code.

B Items to be initialized for message exchange

The MS2602A by which the DCL or SDC bus command is accepted executes the following.

@

@
@
@

Device commands including *RST

Input bufferand Output Queue ..................

Parser, Execution Controller, !
and Response Formatter ............. ..o,

Processing the *OPCcommand ...................
Processing the *OPC?query ..........oovinvinn...

Device fuNCiONS .. ittt ittt t e e

Cleared, at the same time the MAV bit is also
cleared.

Clears all commands that prevent these
commands from executing,

Puts a device in OCIS ( Operation Complete
Command Idle State ). As a result, the
operation complete bit cannot be set in the
Standard Event Status Register.

Puts a device in OQIS ( Operation Complete
Query Idle State ). As a result, the operation
complete bit 1 cannot be set in the Ouiput
Queue.

Puts all functions associated with the message
exchange in the idle state. The device
continues to wait for a message from the
controller.

CAUTION

The items listed below are not affected even if processing the DCL and 5DC

commands is executed.

@ The current data set or stored in the device
@ Front panel settings

@ Other status byte state except MAV bit

@ Device operation in progress
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5.3 Device Initialization by the *RST Command

M Syntax
*RST

MW Example
PRINT @1;"*®RST" .............. initializes the device { MS2602A Y whose address is 1 with level 3

M Explanation
The *RST command is an IEEE488.2 common command which resets a device with level 3.

The *RST ( Reset ) command is used to reset a device { MS2602A ) to a specific initial state. For details of
the items which are initialized and the initial settings, see Appendix A.

Note: The*RST command does not affect the items listed below.

IEEE488.1 interface state

Device address

Output Queue

Service Request Enable register

Standard Event Status Enable register
Power-on-status-clear flag setting

Calibration data affecting device specifications
Parameters preset for controlling external devices etc

¥ For details on the initial settings of the M52602A, see Appendix A.

SICISISICISICIS
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5.4 Device Initialization by the INI/iP Command

M Syntax
INI
IP

M Example ( program message)
PRINT @1 : "INI™ initializes the device { MS2602A } whose address is 1 with level 3

M Explanation

The INI and IP commands are MS2602A device-dependent messages which initialize a device with level
3. For details of the items and the initial settings which are initialized by the INI/IP commands, see
Appendix A,

5.5 Device Status at Power-on
When the power is switched on:

D The device status is set to the status when the power was last switched off.
In the special case when the power is switched on immediately after delivery of the MS2602A, the
MS2602A settings are those listed in the Initial Settings Table ( Appendix A ).

The Input Buffer and Output Queue are cleared

The Parser, Execution Controller, and Response Formatter are initialized
The device is put into the OCIS ( Operation Complete Command Idle State )
The device is put into the OQIS ( Operation Complete Query Idle State )

The Standard Event Status and Standard Event Status Enable Registers are cleared. Events can be
recorded after the registers have been cleared.

® 0666

5-7



SECTION S INITIAL SETTINGS

( Blank)



SECTION 6
SAMPLE PROGRAMS

This section gives some examples of the N88-Basic program that controls the MS2602A from the NEC-
PCY800 personal computer which is used as a controller.

TABLE OF CONTENTS
6.1 Precautions on Creating the GPIB Program ... . ittt iiii i iin i eiecnnnenn. 6-3
6.2 p=%0 1T e Lol o oo o T 6-4
6.2.1 Initializing MO 260 2A . e -4
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6.2.4 Transferring 2-byte binarydata ... ... ... il i e 6-11
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6.2.6  Multimarker function ... ... e 6-15
6.2.7  Gatefunctions ..... e e e 6-17
6.2.8 Savingandrecallingdata ........ .. . ... 6-20
6.2.9  Adjacent-channel leakage power measurement ... ... ... .. ... ..., 6-22
6.2.10 Occupied frequency bandwidth measurement ... ... ... .. ... ........ 6-23
6.2.11 Settingtemplatedata ........... ...l 6-24
6.2.12 Measuringtemplate .. ... e i 6-26
6.2.13 Burstwaveaverage powermeasurement .......... ...t iiaaiiaaat 6-27
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SECTION 6 SAMPLE PROGRAMS

SECTION6

SAMPLE PROGRAMS

6.1 Precautions on Creating the GPIB Program

Note the following points when writing GPIB control programs.

No. Precaution Description
There may be a number of the state in which each device
is not proper to be actually used due to operation on its own
panel or execution of other programs. It is necessary to
using individual devices with a prescribed condition
Be sure to initialize each resulting from initializing them.
1 | device. Execute the following.
@ Initializing the interface functions (ISET IFC)
@ Initializing message exchange functions of each device
(WBYTE &H3F, &H14)
@ Initializing the functions proper to each device
{INIor=*RST)
In a simple remote state, pressing [ Local ] turns the device
to the local state. Pressing a panel key in this moment
Turn the device to the causes device's automatic measuremgnt to functien
remote state of RWLS 1mprqper1y, thus measu_rement data are likely o furn out
2 | (Remote With Lockout ur.xrehable. Set the device to the Iocal.ly Jocked out.state
State ) with WBYTE &H3F, &H11 to prevent it from returning to
; the local state, (Turn every device to the locally controlled
state with WBYTE &H3F, listener address, secondary
address, &H01.)
Do not send any command If MLA is reeceived v?hen a command other than the
(related to the device) INPUT @ statement. is sent to the controller ?Jefore the
other than the INPUT @ - response to a query is read, the output buffer is cleared,
3 tat £ diatel and the response message disappears. For this reason,
:.f?e?:ee;ldi;r;z}:uﬁ; Y write the INPUT @ statement in immediate succession to
. aquery.
Create a programthat Avoid stoppage of execution ( caused by an error } by
4 |avoidsan exception means of providing a program with exception-processing
processing of the protocol | section against exceptions that can be foreseen. ;
. . Execution of program does not advance if necessary subset
;Joni? m th; mtiré'a{:f? . { s ) has { have ) not been prepared in the device. Be sure to
5 |luncilons ol each devie confirm the subset { s } of each device. Also confirm that
(subset ). each device complies with [EEE488.2.
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6.2 Sample Programs

6.2.1 Initializing MS2602A
< Example 1 > Initializes M52602A

10 -
20 MS2602A GPIB SAMPLE

3¢ * INITIALIZE

4 -mmmm s memm s mm e
50 ISET IFC

6@ ISET REN

7¢ CMD DELIM=0

86 LET SPA=1 .........................
9¢ PRINT @SPA;"INI"
160 END

—_—————

Assigns MS2602A address to variable SPA

initializes the interface function

Sets remote enable 1o true

Selects CR + LF as the delimiter

Initializes MS2602A

The parameters initialized by the above program are shown in Appendix A. The table below lists part of
Appendix A.

Table of MS2602A Device-Dependent Initial Settings { part of Appendix A){1/2)

. Initial setting data
Group Brief function Function item TRACE-
. TRACE-AB TRACE-BG
TIME
Selects the mode for setting the frequency | FREQUENCY MODE START-STOP
band
Sets the start frequency START FREQUENCY 0z ] ----- 0 Hz
Frequen Sets the center frequency CENTER FREQUENCY 4.25 GHz 4.25 GHz
C
4 Sets the stop frequency STOP FREQUENCY 850GHz | ----- 8.50 GHz=
Sets the frequency span FREQUENCY SPAN 850GHz |*0Hz B8.50 GHz
Setsthe center-frequency step size CENTER FREQ STEP SIZE 1 GHz
Sets the reference level REFERENCE LEVEL =10 dBm
Level Sets the reference-level step size REF LEVELSTEP SIZE AUTO/1div
eV
Selects the mode for setting the ¥ axis SCALE MODE LOG 10G LOG
Setthe LOG scale LOGSCALE 10dB/div [10d4d8/div {*10dB/div
Selects the mode for setting the resolution | RESOLUTION BANDWIDTH |AUTO AUTO *AUTO
bandwidth
Selects the mode for setting the video | VIDEQO BANDWIDTH AUTO AUTO *AUTO
Coupled bandwidth
function | Selects the mode for setting the sweep | SWEEP TIME AUTO AUTO *AUTO
time
Selects the mode for seiting the RF | RFATTENUATOR AUTO
attenuator
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Table of M$2602A Device-Dependent Initial Settings { part of Appendix A)(2/2)

initial setting data
Group Brief function Functionitem TRACE-
TRACE-A,B TRACE-BG
TIME

Disp lay | Selects the display format DISPLAY MODE TRACE-A
mode

Selects the marker mode MARKER MODE NORMAL
Marker | Specifies the zone-marker center ZONE MARKER CENTER 250 point | 250 point | 250 point
function Specifies the zone-marker width ZONE MARKER WIDTH 501 point | *1 point 501 point

Multimarker mede MULTI MARKER MODE OFF

An initial value appended with “+” represents a fixed value.

There is a **RST ’ command in another GPIB command for executing initialization. The "*RST *
command is used to execute initialization over a wider range. For the range of initialization level, see
SECTION 5. The usage of the  IP’ command is identical to the ‘INI’ command. '

For general usage of INI and *RST, first initialize the MS2602A device functions with the IP or INI
command, then use the program commands to set only the functions to be changed. This prevents the
MS2602A from being controlled while unnecessary functions are set.
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6.2.2 Reading the frequency and level at marker point

< Example 2 > Sets the center frequency to 500 MHz and span to 10 MHz, then displays the frequency
and level reading at the peak point on the controller screen when a signal to be
measured is received.

18 'mmmmmmmmmmmmmmmmmm oo |
20 ' MS26@2A GPIB SAMPLE PROGRAM
30 ' OUTPUT MKR FREQ&LEVEL

A ' mmemmmm e e e

50 ISET IFC

6@ ISET REN

7¢ CMD DELIM=0

8¢ LET SPA=1

90 PRINT @SPA;"INI"

100 PRINT @SPA;"CNF BOOMHZ"™ ................coiiiiiiinn. Sets the center frequency

118 PRINT @SPA;“"SPF 18MHZ™ ... .. .. Sets the frequency span

1268 PRINT @SPA;"SWP" i P Executes single sweep

13@ PRINT @SPA;"PCF" ... PEAK->CF

14@ PRINT @SPA;"PRL™ ........... e PEAK—>REE

158 PRINT @SPA;"MKS R Peak search
16@ PRINT @SPA;"MKF?" ....... it asaa e uaan Queries reading frequency at the marker point

178 INPUT @SPAFREQ ......... o Reads the frequency at the marker point

180 PRINT @SPA; MK Queries reading level at the marker point

198 INPUT G@SPA;LEVEL ...t Reads the level at the marker point -
200 PRINT USING "MARKER FREQ=####. ###MHz" ; FREQ/1E+Q6

21@ PRINT USING " LEVEL =#### . ## dBm";LEVEL

220 END

The center frequency and frequency span are set at line 100 and line 110 respectively. The SWP sweep
command at line 120 does not execute the next message unless the sweep is completed. This command
thus prevents the peak search and other program lines from being executed before the sweep is
completed. '

The PCF and PRL commands at lines 130 and 140 operate as follows: the former sets the peak point on
the screen to the center frequency, and the latter sets its peak level center frequency to the reference

level.

The “MKF?” and “MKL?” at lines 160 and 180 query the frequency and level at the marker point
respectively, and the data is read with the INPUT@ statement on the next line. If MLA { My Listen
Address ) is received when a command other than the INPUT@ statement is sent hefore the response to a
query is read, the output buffer is cleared, and the response message is deleted. For this reason, write the
INPUT®@ statement immediately after a query.
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Sending dafa:
If the frequency and level at the peak point is 501.251 MHz and —15.53 dBm respectively,

M FREQ

Sending data from talker — 000 501 251 000 —> FREQ —> 501 251 000

ASCII codes
including
12 characters

I

30H 30H 30H 35H 30H 31H 32H 35H 31H 30H 30H 30H

A R o

B LEVEL
Sending data from talker —> 1553 ~——> LEVEL—> —15.53

ASClI codes
includin —
7 characters

I

2DH 30H 31H 35H 2EH 35H 33H

Program execution result of <Example 2>
MARKER FREQ=501.251MHz’
LEVEL=-15.53dBm
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6.2.3 Reading trace data |

< Exampie 3-1 > Reads the trace level at all points when CF and SPAN are set to 500 MHz and 10 MHz
respectively.

10 e
20 ' MS2602A GPIB SAMPLE PROGRAM

36 ' OUTPUT TRACE DATA (ASCII)

4f '--—mmmmmme e m

b@ ISET IFC

6@ ISET REN

76 CMD DELIM=0

83 LET SPA=1

9@ PRINT @SPA;"INI"

169 DIM TRACE ( 500 ) ................................................. Declares array variable TRACE {}
110 PRINT @SPA;"CNF 5@@MHZ"

12 PRINT @SPA;"SPF 1@0MHZ"

139 PRINT @SPA;"BIN @"............. TR Specities ASCH as the response data format
148 PRINT BSPA; " SWPY Executes a single sweep
15¢ FOR I=8 TO 500

168 PRINT @SPA:" XMA?"+STR$( I )+" JIT Queries the trace data
176 INPUT GSPA; TR Reads the trace data
180 TRACE( I ) =VAL( TRCS ) ................................... Converts ASCH into numeric data
180 PRINT USING "####.##dBm" ; TRACE(I)/100

200 NEXT 1

210 END

The “ BIN_0 ” at line 130 is a command for specifying ASCII as the response data format. The ASCH or
BINARY transfer format can be specified for the “ XMA?”, “ XMB?”, “ XMG? ”, and “ XMT? ” queries for
reading trace data. An example of BINARY format is shown in <Example 3-2>.
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< Example 3-2 > Transfers data in BINARY format.

10 '=mmmmemmmmmmmmmmemmeeao oo
20 ' MS2602A GPIB SAMPLE PROGRAM
30 ' OUTPUT TRACE DATA (BINARY)
e
5@ ISET IFC
66 ISET REN
76 CMD DELINM=0
8¢ PRINT @1;"INI"

9@ DIM TRACE(500)
166 PRINT @1;"CNF 5@BMHZ"
110 PRINT @1;"SPF 1@MHZ"

120 PRINT @1;"BIN 1" . ................ e Specifies BINARY as the response data format
138 PRINT @1; PTRM AT Setsthe terminatortoCR + LF
148 PRINT @1;"SWP" ... e Executes a single sweep
156 PRINT @1 M "XMA? O N B _ Queries the trace data

160 WBYTE &H3F,&HLHF,&H20,&H41;

................................ Specifies PCI8O1 as listener address 0, and MS2602A as a talker address 1
1760 FOR I=0 TO 500 _
186 RBYTE ;UP RBYTE ’ LWRBYTE ... Reads 2-‘byte binary data in sequence
19@ TRACE(I)=UPRBYTE*256+LWRBYTE ......................... Converts 2-byte data to decimals
200 IF UPRBYTE>=128 THEN TRACE(I)=TRACE(I)-65536

.................................................................. Converts negative data to decimals

210 PRINT USING "####.##dBm" ; TRACE(I)/100

220 NEXT I

238 RBYTE : DMY1 . DMYZ IO Receives terminator data
24@ MBYTE &H3F,&HbBF; .., Releases listener and talker
2580 END

The “ BIN_1 ” at line 120 specifies BINARY as the response data format.The terminator indicating that
the last data byte transmission is completed is set to CR +LF at line 130. After a single sweep is executed
at line 140, the XMA? at line 150 queries the reading trace data. At line 160, the PC9801 (address 0 ) is
specified as a listener, and the MS2602A (address 1) as a talker. At line 180, the 2-byte binary data is
read by the PC9801 in sequence from the high-order byte to the low-order byte. At line 190, the 2-byte
binary data is converted into decimals to assign them to variable TRACE (1 ). Line 200 allows data to be
correctly read even if the data is negative. The FOR--NEXT statement at lines 170 to 220 converts
negative data to decimals repeatedly 501 times.

At line 230, the terminators transferred immediately after the last data byte transmission is completed
are assigned to dummy variables DMY1 and DMY2. This prevents the CR + LF ( LF for TRM_.0 )
terminators from being assigned elsewhere. Although two variables DMY1 and DMY2 are used here, one
variable is used if the terminator is LF. Line 240 is used to release the talker and listener,
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Interface message at line 160

WBYTE &H3F, &H5F, &H20, &H41,;
{ il |1 bl |
UNL UNT  MLA MTA

UNL=Unlisten: Specifies all devices so that the listener status can be released.
UNT =Untalk: Specifies all devices so that the talker status can be released.
MLA =My Listen Address: If a device receives the listener address code { listener address commang

~MLA ) corresponding to the address ( address number ) specified for the
device ( device and controller ), it becomes a Hstener.

The &H20 listener address code specifies a device with address number 0
as listener.

MTA =My Talk Address: If a device receives the talker address code ( talker address command —
MTA ) corresponding to the address ( address number ) specified for the
device ( device and controller ), it becomes a talker.

The &H41 talker address code specifies a device with address number 1 as
talker.
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6.2.4 Transferring 2-byte binary data

Two-byte binary data can lie in the range of the 65536 integers from — 32768 to 32767 as shown below,
and each is sent out in sequence from the high-order byte to the low-order byte.

16~Bit Binary With Sign Ro Sign
10006000000000000 —32768 32768
1004000000000001 —327867 32769
10000006000000010 —32766 32770
1111121311111131101 -3 65533
1i113111131111110 -2 65534
1111111111113111 -1 . 65535
0000000000000600 ] 0 o
0000000000000001 1 1
0000000000000010 2 2
00000000006000011 3 3
£1311111111111101 32765 32765
0111111131111110 32766 32766
0l111311111111111 32767 32767
Sign bit Bit 15 (MSB )} is used

integer bits:  Bits 0 through 14 are used. Thus, 16 bits ( 2 bytes} are used.

High-order By'te Low-order byte
A L N
Yalll TN ™
MSB , . LSB
A5 14 87 0 &~
. i
|
5 |
1
T ,..._.—-/
. . T
Signbitt
Integer bits

Internal Expression of 2-byte Binary Data

f when a negative integer is stored in a numeric variable, its M5B is set 1o 1 to indicate that it is negative. The negative valueis
also stored in a numeric variable as a two's-complement.
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The transfer of integer 16706 as ASCII data and as binary data is compared below. 5 bytes are necessary
for ASCII, whereas only 2 bytes are necessary for binary and no data format conversion is required. Thus,
the latter is often used for high speed transfer.

ASCil data transfer Rinary data transfer
X =16706
A

i 6 7 G 6 . ™
High-order  Low-order

l i i byte byte

31(H) 36(H) 37{H) 30(H) 36(H) 41(H) 42 (H)
byte 1 byte 2 byte 3 byte d byte§ byte 1 byte 2
(H)denotesa
hexadecimal number
16706 (D)=4x16%+1x162+4x167+2x 16"
High-order Low-order
l byte byte
[ | bt |15|14|13|12)11]|10] of 8| 7| 6| 5| 4| 3| 2| 1] 0
X=16706| ©Of 1} 0| Of O, Q: O} 1§ Oy 1] O} O;j Oy 0} 1| O
| Binary ' ‘ { Transfer sequence ) First byte - Second byte
notation
bit 71 61 5| 4} 3| 2] 1| ©
First byte gt 1 0] 0p 0f €6} 0 1 High-order byte = 41{H}
\ Z‘;Eznd ol 11 ot ol ol o] 21 @ tow-order byte = 42 (H)
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6.2.5 Delta marker

< Example 4 > Using a delta marker, reads out the frequency and level differences between a peak
point and the next peak point.

16 ' -mememmmmmemmmmeme oo
20 ' MS2602A GPIB SAMPLE PROGRAM
30 ' OUTPUT DELTA FREQ&LEVEL
s
50 ISET IFC

60 ISET REN

70 CMD DELIM=0

80 LET SPA=1

9@ PRINT @SPA;"INI"

100 PRINT @SPA;"CNF 5@@MHZ"

110 PRINT @SPA;"SPF 18@KHZ"

128 PRINT @SPA‘; WP e Executes a single sweep
138 PRINT @SPA s "MKR @ ... e Sets marker mode to NORMAL
140 PRINT @SPA;"MKS @™ ... i Executes PEAK SEARCH
160 PRINT @SPA;"MKR 1" . Sets marker mode to DELTA
160 PRINT @SPA;"MKS . 1™ . e Executes NEXT PEAK SEARCH
17@ PRINT @S PA," MKE 2" e Qaeries reading frequency difference
180 INPUT @SPA;DFREQ _

190 PRINT @SPA; "MK 2" e Queries reading level difference

200 INPUT @SPA;DLEVEL

210 PRINT USING "DELTA FREQ=####. ####kHz" ;DFREQ/ 1000
22¢ PRINT USING " - LEVEL=####.## dB";DLEVEL

230 END

The “ MKR_1” at line 150 is used to set the marker mode to DELTA, so that the reference marker can
also be set together to the current marker position.

The “ MKS_1 " at line 160 sets the marker search to NEXT PEAK to move the current marker to NEXT
PEAX point. '

The “ MKF? ” and “ MKL? ” at lines 170 and 190 query reading the frequency and level at the current
marker position while the marker mode is NORMAL. If is also used to query reading the frequency and
level differences between the current marker and the reference marker while the marker mode is
DELTA.
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Executing PEAK SEARCH at line 140 allows
the current marker to be set to the peak point

Line 150 allows the reference marker to be set
together to the current marker peosition.
Executing NEXT PEAK SEARCH at line 160
allows the current marker to move to the next
peak point as shown to the left.

AFREQ ALEVEL

! Ir ]
AMKR: 18.20kHz  ~25.2dB

T L
!
t
fa

Lines 170 to 200 read out the AFREQ and
ALEVEL displayed in the upper left of the
MS2602A screen

i
1
1
1
I
|
i
i
i
i
1

e AFRIE Q>

t
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6.2.6 Multimarker function

< Example 5-1 > Using the multimarker function, measures the frequency / level at 10 points in
descending order.

1 '-mmmm e

26 ' MS26@2A GPIB SAMPLE PROGRAM

3¢ * MULTI MARKER HIGHEST1@

4 --mmmemmm e

5 ISET IFC

68 ISET REN

7¢ CMD DELIM=0

8¢ LET SPA=1

9@ PRINT @SPA;"INI"

10@ PRINT @SPA;"CNF 5@@MHZ"

11@¢ PRINT @SPA;"SPF 18@KHZ"

128 PRINT @SPA;"SwWP" :
138 PRINT @SPA M "MKMHE™ . Executes muitimarker mode HIGHEST 10

146 FOR I=1 TO 10

150 PRINT @SPA ' "MKMP? "+STR$ ( I ) ....... Queries reading frequency at the marker point

160 INPUT @SPA;FREQ

170 PRINT @SPA; "MKML? "“PSTR$( I ) ............ Queries reading level at the marker point

180 INPUT @SPA;LEVEL

196 PRINT USING "MKR No. ## ####. #i#MHz ####. ##dBm" ;
I,FREQ/1E+66,LEVEL

200 NEXT I ' '

210 END

The MS2602A multimarker function allows up to ten markers to be set at a time. The “ MKMHI ” at line
130 is used to set the multimarker to HIGHEST 10 mode which sets up to ten markers in descending
order.

The frequency and level at each marker are read out by lines 140 to 200.

This program allows harmonics to be observed if the program is modified. < Example 5-2 > shows the
program for observing the harmonics from a fundamental to the fifth order.
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< Example 5-2 > Harmonic frequency measurement ( measures 500 MHz fundamental and up to its

19
20
30
40
50
60
79
80
90
100
110
111
120
136
140
150
160
170
188
190

200
210

fifth order harmonics)

' MS26@02A GPIB SAMPLE PROGRAM
* MULTI MARKER HARMONICS

ISET IFC
ISET REN
CMD DELIM=0
LET SPA=1
PRINT @SPA;"INI"
PRINT @SPA; CSTE BHZM .... Setsthestartfrequency
PRINT @SPA;"SOF 30BOMHZ™ . e Sets the stop frequency
PRINT GSPA; "MKZF B@OMHZ™ ... ... ... ........... Setsthe zone marker center frequency
PRINT @SPA;"SWP"
PRINT @SPA; "MKMHRM" Sets muitimarker mode to HARMOMNICS
FOR I=1 T0 6
PRINT @SPA;"MKMP?"+STR$(I)
INPUT @SPA;FREQ
PRINT @SPA;"MKML?"+STR$(I)
INPUT @SPA;LEVEL
PRINT USING "MKR No. ## ####. #MHz ####  #dBm" ;
1,FREQ/1E+86,LEVEL -
NEXT I
END

This program allows the frequency to be set using the START-STOP at line 100 and line 110. The “
MKZF.__500MHZ ” at line 111 moves the zone marker center to 500 MHz so that marker can capture a
fundamental. ( In the initial state, the zone is positioned in the center of the screen. The “ MKMHRM ” at
line 130 sets the multimarker to HARMONICS mode ( harmonic frequency measurement ).

Respective frequencies and levels at five markers can be read out by setting the number of loops to 5 in
the FOR---NEXT statement from line 140 to line 200. The other parts of this program are the same as <

Example 5-1 >.
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6.2.7 Gate functions .
< Example 6 > Reads out spectrum data by observing the burst wave using the gate function.

10
20
30
40
50
60
70
8¢
1)
100
119
120
136
140
150
160
170
188
190
200
219
220
230
249
250
260
270
280

' MS2602A GPIB SAMPLE PROGRAM
' GATE TRIGGER |

ISET IFC

ISET REN

CMD DELIM=0

LET SPA=1

PRINT @SPA;"INI"

DIM TRACE(50@)

PRINT @SPA:"CNF 5@@MHZ"

PRINT @SPA;"SPF 1MHZ"

PRINT @SPA;"RB 1@0KHZ" .........................
PRINT @SPA;"TRG 3 ...
PRINT @SPA;"EXTTYPE 18V" .. ... .. ... ..........
PRINT @SPA;"TRGLVL @" ... ... .. ... .. ..........
PRINT @SPA;"GD B5OUS™ ... ... ... ... oo
PRINT @SPA;"GL 400QUS™ ...... ... ... .. ....c..o....
PRINT @SPA;"GE INT" ... ...
PRINT @SPA;"GATE ON"....... B
FOR TIMER=0 TO 25@0@:NEXT TIMER .............

FOR I=0 TO 500

PRINT @SPA;"XMA?"+STR$(I)+",1"

INPUT @SPA;TRCS

TRACE (1)=VAL(TRCS)

PRINT USING "####.##dBm" ; TRACE(I)/ 100
NEXT I

END

SECTION & SAMPLE PROGRAMS

.................... Sets RBW

Setsthe trigger input to EXT

............. Sets EXTto INPUT 1
......... Setsthe trigger levelto 0
............ GATE DEDAY =50us
........... GATE LENGTH =400us

When the burst waveform shown in Fig.6-1 is observed, the spectrum shown in Fig.6-2 (a) is output.
This function can conveniently be used to observe the spectrum of the ON interval (interval shown by A
in Fig.6-1 ) in this waveform. The synchronous signal shown in Fig.6-1 is input to the “ INPUT 1”7
connector on the MS2602A rear panel. The spectrum is displayed using this synchronous signal and
setting conditions. '
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Measurement signal

L————  Synchronous signal

I | 3
[ i ]
EH—SGO ,usec*i"i"'f—' 500usec]

Fig.6-1 Burst Waveform

{a) Gate function CFF (b) Gate function ON

Fig.6-2 BurstWave Spectrum

P oo

P

Measurement signal

Synchronous signal

e h Gate control signal

Fig.6-3 Sample Program for Gate-Control Signal Generation Timing
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The RBW command at line 130 sets RBW to the optimum value depending on the GATE conditions (
GATE DELAY: t;, GATE LENGTH: tg ) as shown in Table 6-1 below.

The block from lines 140 to 160 sets the trigger signal, and the block from lines 170 fo 190 sets the gate
conditions. The gate function is set-to ON at line 200 provided the timer is set because it takes time to
form a perfect waveform which is fully connected.

The block from lines 220 to 270 allows trace data to be output by the “ XMA? ” query. The spectrum can
be observed as shown in Fig. 6-2 (b ) by executing this program.

Table 6-1 RBW Optimum Values

RBW t 12 ty
1kHz £ 2 msec
3kHz = 600 usec ;
1
1 i
10kHz = 230 usec " '
{ }
] ]
30kHz =200 usec | =20 psec | =1 usec ; '
] \
t 1
100 kHz =20 usec — e —
] o] e
300 kHz =15 usec t t 1
1 MHz =10 usec
3 MHz -
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6.2.8

Saving and recalling data

< Example 7 > Saves and recalls data to and from PMC.

M saving data

1009
1010
1029
1039
1949
1059
1069
1076
1080
1090
1160
1100

*SAVPMC

—— e . — e bk A . T o

' MS26@2A GPIB SAMPLE PROGRAM
" SAVE TO PMC(FD) SUBROUTINE

INPUT "INPUT TITLE":TTLS o Inputs title
PRINT @SPA;"TITLE ""TTL " " e Sets title
MED A= IPMC o MEDIA = INTPMC
PRINT @SPA:"PMCS "+MEDIAS .. ... .. Sets the MEDIA
INPUT "FILE No. " FILE .. i inputs FILE No.
PRINT @SPA;"SUM"+STRS(FILE) ..., Saves data
RETURN

M Recalling data

1200
1219
1229
1230
1249
1259
1269
1279

1280
1290
1309
1310
1320

6-20

*RCLPMC

' MS2602A GPIB SAMPLE PROGRAM

" RECALL FROM PMC SUBROUTINE

MEDIA$="IPMC"

PRINT Q@SPA;"PMCS "-+MEDIAS

INPUT "SELECT RECALL DATA 1=TRACE&PARAM 2=PARAM";RCD

............................................................................. Selects data to be recalled
IF RCD=2 THEN RCDATA$ "p" ELSE RCDATA$="TP"
PRINT @SPA;"RDATA "ERCDATAS Sets data to be recalled
INPUT "FILE No.";FILE ... Inputs file No.
PRINT @SPA;"RCM"+STRS(FILE) ..., Recalls data
RETURN
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These two programs are used as subroutines called from other programs. Bach subroutine can be called
by placing GOSUB #*SAVPMC or GOSUB *RCLPMC at the line number where the program daia is to be
saved or restored.

< Example >

206 PRINT @SPA;"SWP"
213 GOSUB *SAVPMC

The block from lines 1050 to 1060 sets the f;it}e. When the saved data is displayed if the title has been set,
this title is also displayed. This can conveniently be used to find data.

The block from lines 1070 to 1080 sets the media to be used for saving to the internal PMC. By changing
the data at line 1070 or by specifying a media with the INPUT statement, it is possible to save data to an
external PMC or floppy disk { MC8104A is required ). FILE No. is input at line 1090 and data is saved to
the FILE No. at line 1160,

Line 1270 selects the data to be recalled for trace data including parameters or parameters only. Line
1290 declares the item to be recalled to MS2802A, and the specified file is recalled at lines 1300 to 1310.
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6.2.9 Adjacent-channel leakage power measurement

< Example 8 > Subroutine for adjacent-channel leakage power measurement

1000 *ADJ

1G10 ' -m-mmmmmm=mmmmmo=mmmmoom oo
102¢ ' MS26@2A GPIB SAMPLE PROGRAM

163¢ ' ADJ CH MEASURE SUBROUTINE

104@ '—-=mmmmm oo s e

105@ CH$="BOTH"

186@ CHBW$="8.5KHZ"

1070 CHSP$="12.5KHZ"

1675 CHSPF$="25.0KHL" ‘

108@ PRINT @SPA; "ADJCH M CHE Sets the adjacent channel
1090 PRINT @SPA;"ADJCHBW "+CHBW$ ............. T Sets the adjacent-channel bandwidth
11@@ PRINT @SPA;"ADJCHSP "+CHSP$

11@5 PRINT @SPA;"ADJCHSPF "+CHSPF$

Sets the adjacent-channel separation

1188 P RINT @SPA M *MADJIMOD MO e Selects R: Total Power

111@ PRINT @SPA;"SWP"
1120 PRINT GSPA; "_MEAS ADJ,EXE" .. ... Measures the adjacent-channel feakage power
1130 PRINT @SPA;"RES? Queries the measurament data

114¢ INPUT @SPA;LWLEV1,UPLEV1,LWLEVZ, UPLEVZ

115@ PRINT USING "UPPER SIDE CH1 LEVEL=####.##dBm";UPLEV]
1168 PRINT USING "LOWER SIDE CH1 LEVEL=####. ##dBm";LWLEV1
1176 PRINT USING "UPPER SIDE CHZ LEVEL=#### . ##dBm" ; UPLEVZ
118@ PRINT USING "LOWER SIDE CH2 LEVEL=####.##dBm";LWLEVZ

1198 RETURN

This program is a subroutine, which requires the center frequency and frequency span to be set to
appropriate values in the main program.

The block from lines 1050 to 1075 assigns adjacent-channel setting values to variables. Both the upper
and lower channels to be measured here lie in the 8.5 kHz channel 1 width with 12.5 kHz channel
separation channel 2 width with 25.0 kHz channel separation. The block from lines 1080 to 1105 sends
the program commands for the adjacent channel to set the MS2602A. After the sweep is executed by the
« QWP ” command at line 1110, the adjacent-channel leakage power is measured at line 1120. Line 1130
queries reading the measured value at line 1140,

The program in <Example 8> for measuring a modulated wave relative to the total power can be
changed to a program for measurement relative to the reference level by rewriting line 1108 as shown

below:
1108 PRINT @SPA;"MADJIMOD UNMD"
In this case, perform the following operations before activating this subroutine.

Put the input signal in the anmodulated state and execute PEAK — CF, PEAK — REF. Then return o
the modulated state.
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6.2.10 Occupied frequency bandwidth measurement

< Example 9 > Subroutine for occupied frequency bandwidth measurement using N% of POWER

method

100@ *O0BW .
1B10 ' =mmm=mmmmmmmmmmmmmmm o

1920 * MS2602A GPIB SAMPLE PROGRAM

1036 ' OBW MEASURE SUBROUTINE

1G4 * =mmmmmmmmemmmmmmmm oo mmmmeme e

ABBB NPCZ0Q ..o.veooeeoeeeeeeeeeeee et

1060 PRINT @SPA;"OBWN"+STRE(NPC) .o.ioiviirioeciicrieieeseees e,
1665 PRINT @SPA:"MOBW N™ ..ot

Sets N%

1670 PRINT @SPA; MOET SMP e Setsthe detedion mode to SAMPLE

1080 PRINT @SPA;"VAVG 16" ... ...

116¢ FOR I=1 TO 16
1118 PRINT QSPA; S L e
1120 NEXT I

Sets the averaging rate to 16

1398 PRINT BSPA;"VAVG ON" ..

Sets averaging to ON

113% PRINT @SPA;"MEAS OBW,EXE"... ... Measures the occupied frequency bandwidth

114@ PRINT @SPA;"RES?"
1150 INPUT GSPA;OBWFREQ,CNTRFRQ

116@ PRINT USING "CENTER FREQ=####.###MHz" ;CNTRFRQ/1E+06
1170 PRINT USING "##%BW FREQ=####.###kHz" ;NPC,OBWFREQ/1000!

118¢ RETURN

Line 1050 assigns the N% value to a simple numeric variable NPC to set N = 99% in < Example 9 > by -
sending the OBWN command for setting the occupied frequency bandwidth to MS2802A at line 1060 to
1065. Line 1070 sets the detection mode to SAMPLE. Lines 1080 and 1090 set the averaging rate to 16

and averaging to ON respectively.

The FOR--NEXT statement at lines 1100 to 1120 sends the “ SWP ” command 16 times to repeat the
sweep by the required number of times for averaging processing. Line 1130 measures the occupied
frequency bandwidth of the averaging-processed waveform. Line 1140 queries reading the occupied

frequency bandwidth and the center frequency of the frequency bandwidth at line 1150.

To make a measurement using X dB DOWN, rewrite four lines as shown below:

1050 XDB=25
166@ PRINT @SPA;"OBWXDB"+STR$(XDB)
1665 PRINT GSPA;"MOBW XDB"

1179 PRINT USING "##dB DOWN FREQ=##+# . ###kHz" ; XDB,
OBWFREQ/ 1600 '
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6.2.11 Setting template data
< Example 10 > Subroutine for template data

1000 *SETTMP

1B1f ' -----=mmmmm e
1020 ' MS26@2A GPIB SAMPLE PROGRAM
1030 ' SET TEMPLATE DATA SUBROUTINE

104 '—-——mmmme e s
1850 TMPNO=L it Assigns tempilate No.1 to variable TMPNO
1060 PRINT GSPA;"MTEMP "+STRE(TMPNO)..............n. Sets the template No.
1076 PRINT @SPA;"MTEMPINI UP1" _
168@ PRINT @SPA; "MTEMPINI LW1" j ............ - Initializes the template data
1098 PRINT GSPA:"™MTEMPL UPL™ e Selects LINIT LINE 1 UPPER
116@ RESTORE *LMTUPL .................. e Specifies the data line for reading
1110 READ N oot e Reads the number of template data points
1126 FOR I=1 TO N
1130 READ TME,LEVS ..l .... Readsthe template data (time, level)
1140 PRINT @SPA;"MTEMPIN"+STRE(I)+","+TM$+","+LEVE
........................................ i tevarnresiiereareserrereenaneonreas  Setsthetemplate data
1150 NEXT I '
1168 PRINT @SPA;"MTEMPL LWI1" ., Sefects LINIT LINE 1 LOWER
1178 RESTORE HLMTLWL ..o e Specifies the data line to be read
1180 READ N oo et Reads the number of template data points
1196 FOR J=1 TO N _
1200 READ TME,LEVS .o Reads the template data { time, levei )
1210 ~ PRINT @SPA;"MTEMPIN"+STRE(J)+","+TME+","+LEVS
e et et Setsthe template data
1220 NEXT J
1230 *LMTUP1 ' ™~
124¢ '== LIMIT LINE1 UPPER DATA ==
1250 DATA 8
126@ DATA "-5@US","-65.2DBM"
127@ DATA "-24US","-6b.2DBM"
1283 DATA "-24US","18.8DBM"
1298 DATA "6.643MS","18.8DBM"
1300 DATA "6.843MS","-45,2DBM" Template data

1310 DATA "6.714MS","-45.2DBM"
132@ DATA "6.714MS","-65.2DBM"
1330 DATA "6.95@MS","-65.2DBM"
1340 *LMTLW1

1350 '== LIMIT LINE1 LOWER DATA ==
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1360 DATA 4 b
1376 DATA"Q5US","-208DBM"
1380 DATA"9BUS","@.8DBM"™ ] S Template data
138G DATA"6.524MS","@.8DBM"
140Q DATA"6.524MS","-200DBM"
141@ RETURN
-
18.8dBm-=mm=mmm
0.8 dBM-—=wnmm- -
; - 45.2dBm
-65.2dBm - ; "} ~65.2dBm
1 [ H i [}
| N A
- 200 dBm femmmmmn =11 P ; i
P! P : i ")
! PN / ™~ \\

- 50 usec — 24 psec} 95 usec 6.524 msec 6.643 msec 6.714 msec 6.950 msec

Trigger point 0 sec
Fig. 6-4 Setting Data

 The block from lnes 1050 to 1060 selects the template No. to be set. The block from lines 1070 to 1080
initializes the current data settings. The block from lines 1090 to 1150 sets LIMIT LINE 1 UPPER Line
1100 specifies the line where setting data is written.

Line 1110 reads the number of data points to set the number of loops to N in the FOR-~NEXT statement
at lines 1120 to 1150. Various data settings are read in the FOR---NEXT block.
The block from lines 1160 to 1220 sets LIMIT LINE 1 LOWER like the block from lines 1080 to 1150.

The block from lines 1230 to. 1400 contains the DATA statements for setting the data included in these
lines as template data. Line 1230 and line 1340 are label lines for the RESTORE statement. Each data
item in line 1250 and line 1360 is numeric, and shows the number of data points. In the DATA
statements following the DATA statement with this numeric data, the string expressions are listed as
string data with units in order of time and level.
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6.2.12 Measuring template
< Example 11 > Subroutine for template measurement

1200
1010
10206
1030
1040
1050
1060
1070
1089
1090
11008
1110
1120
1130
1140

*MEASTMP

t —— g e S S i A Wy PR W S g e dek e L W W T . —

' MS26@2A GPIB SAMPLE PROGRAM
' TEMPLATE MEASURE SUBROUTINE

PRINT @SPA:"MTEMP 1M e Setsthe template No.
PRINT @SPA;"TEMPSLCT U?l,ON" ................ s Sets the tempiate to ON
PRINT @SPA;"TEMPSLCT LW1,0N"

PRINT @SPA;"SWP"

PRINT @SPA;"MEAS TEMP,CHECK" ......................... i Measures the template
PRINT @SPA;"RES?" | :

INPUT @SPA;CHK1$,CHK2$

PRINT "LIMIT LINE 1"

IF CHK1$="@" THEN PRINT "CHECK PASS!" ELSE PRINT "CHECK FAIL!"

RETURN

This subroutine checks whether or not a burst signal waveform exits within a go / no-go line using the set
template data. Line 1050 specifies the template No. used for a go/ no-go decision. Line 1060 and line 1070
specify LIMIT 1 UPPER and LIMIT 1 LOWER as limit lines respectively. Line 1090 executes template
measurement, and line 1100 queries reading data at 1110.

seroko g

i LIMIT 1 UPPER
1 : FAIL e r{ WIR R Y
Simiinh

0 : PASS whesmosficrrprabes,

LIMIT 1 LOWER

When part of a waveform is beyond LIMIT LINE, a response of “ 1 ” is generated to indicate FAIL. When
the waveform is not beyond LIMIT LINE, a response of “ 0” is generated to indicate PASS.
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6.2.13 Burstwave average power measurement

< Example 12 > Subroutine for burst wave average power measurement

1600 *MEASPWR

1810 '--—---m e
1020 ' MS26@2A GPIB SAMPLE PROGRAM
1630 ' BURST POWER MEAS SUBRCUTINE

SECTION 6 SAMPLE PROGRAMS

1P4P ' --——==mmmmmmmmmmm s e e
1850 PUSTART=B0 ... . . Measurement-starting point = 50 point
1660 PWSTOP=45@ .................................................. Measurement-stopping point = 450 point

167@ PRINT @SPA;"PWRSTART"+STRE(PWSTART)....................
1¢83 PRINT @SPA;"PWRSTOP"+STRE(PWSTOP) ...

1690 PRINT @SPA;"SWP"

1108 PRINT @SPA;"MEAS POWER,EXE"™ ...

1110 PRINT @SPA;"RES?"
112 INPUT @SPA;PWRDB PWRW

...... Sets the starting point
..... Sets the stopping point

........ Measures the power

1130 PRINT USING "#### . ##dBm #### . ##mW" ; PWRDB, PWRW/ 1E+09

1148 RETURN

This program is a subroutine that measures the burst wave average power. Line 1050 and line 1060
assign 50 and 450 to numeric variables PWSTART and PWSTOP respectively to set the measurement
" start and stop points on the screen display at lines 1070 and 1080. After the sweep is executed at line
1090, the average power is measured at line 1100. Data can be obtained as a value with dBm units or pW

units.

oo g b A

50 point 450 point

Before calling the subroutine, set the center frequency and time delay.

< Exampile >

189 PRINT @SPA;"CNF S@@MHZ™ ... ... ... ...

When a waveform is displayed on
the screen as shown in the left
diagram { TIME domain ), the
average power between 50 point
and 450 point is measured

e Sets the center frequency

118 PRINT @SPA;"SPF BHZ™ . Sets the frequency span to 0 Hz for time domain

128 PRINT @SPA;"TSP 5bOUS™ ... ... ..
13@ PRINT @SPA;"TDLY 25US".. . ...

14@ GOSUB *MEASPWR

........... Setsthe time span

.......... Setsthe time delay
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SECTION 7
TABLE OF DEVICE MESSAGES

This section gives the tables of device messages, which can be used for the MS2602A, classified by the
funetion type according to the contents. For detailed descriptions of commands, see SECTION 8,
“DETAILED DESCRIPTION OF COMMANDS.”

TABLE OF CONTENTS
Frequency/Amplitude ............................ [ 7-3
Display function _...................... PO PR ceee. 76
Signal search . e 7-11
Marker funCHiOn L. 7-11
Couplad FUNCHON .. e 7-15
‘Sweepfunction ............. e e 7-18
Save/ Recall ... 7-20
Hard oDy oo e 7-21
Measure function ................. e s et 7-22
] o113 T 7-27
Parameter SEUIIIg .. ottt e e e 7-27
Sy M SN o 7-28
Calibration ... . e 7-28
T | 7-28
A 7L 7-29
LI = 7-29
AL T UNCAL e e 7-29
Spectrum data ... e 7-30
g 7-30
Pl A COMEIOl 7-30
O Rers e e 7-31
Commoncommand and event status ... . ... et 7-32
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (1/30)

Parameter

Program Query Response
Brief function Control item command
M Frequency/ %T@FE%—NH_%_/
m g itude .
® Freguency FREQUENCY
Selects the mode for FREQ MODE .
setting frequency CENTER-SPAN FRQ_9 FRQ? FRO_9
band START-SPAN ‘FRQ._1 FRO? FRO..1
START-STOP FRQ..2 FRQ? FRQ_.2
Sets center CENTER FREQ CNF_T CN F? CNF._..f
frequency CF_f CF? f
Steps up center FREQSTEP UP FUP — —
frequency CF_UP — re—
Steps down center FREQ STEP DOWN FDN s —_—
frequency CF_DN — s
Sets start frequency START FREQ STF_f STF? STF_f
FA.T FA? f
Sets stop frequency STOP FREQ SOF_T SOF? SOF_f
FB..f FB? f
Sets frequency step FREQ STEP SIZE FSS_T FSS? FSS_.T
size SS_F S§7? f
Sets seroll step size SCROLL STEP SIZE
1div SSS..1 S§S§7 SSS_1
2 div SSS._2 8887 SSS..2
5div SSS.b SSS§? SSS.5
10 div SSS..18 SSS57 SSS_18
Setting the Fine Adj FINE ADdJ
ON FADJ_.ON —_— J—
OFF FADJ_.OFF FADJ? OFF
Settingthe Fine Adj | ADJ FADJ__f FADJ? f
frequency
® Span SPAN
Sets frequency span FREQ SPAN SPF_T SPF? SPF_T
SP..f SP? f
Steps up frequency FREQ SPAN STEP UP SPU . —
span SP_UP —— S——
Steps down FREQ SPAN STEP SPD U —
frequency span DOWN SP_DN  — e
Sets to full span FULL SPAN FS — e
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DEVICE MESSAGES

Table of MS2602A Device Message (2/30)

Parameter
Program Query Response
Brief function Control item command
B Frequency/ FRE%UENCY/
mpittude
® Span SPAN
Sets to zero span ZERO SPAN SPF_@ SPF? SPF_0
Selects one of the BANDSELECT
bands AUTO: 0Hzto8.5GHz |BNDC_AUTO BNDC? AUTO
HNLOCK_OFF |HNLOCK? HNLOCK_OFF
HNUNLK —_— J—
0 - 0Hzt02.0GHz [BNDC_O BNDC? )
HNLOCK__@ HNLOCK? HNLOCK_ON
HN.__& HN? @
1- - 1.7t07.5GHz {BNDC_1- BNDC? 1~
HNLOCK 1 HNLOCK? "|HNLOCK._ON
HN__1 HN? 1
.1+  :65t085GHz |BNDC_1+ BNDC? 1+
HNLOCK. .2 HNLOCK? - HNLOCK__ON
HN_?2 HN? 2
o Level AMPLITUDE
Sets reference level REFERENCE RLV_¢ RLV? RLV_?
LEVEL RL_¢ RL? £
Steps up reference REF LEVEL RL_UP B —— ——
level STEPUP
Steps downreference] REF LEVEL RLMDN - B
level STEP DOWN
Sets LOG scale step LOG SCALE STEP SIZE
size MANUAL LSS_¢£ LSS? LSS_¢
AUTO
1 div LSSA_1 LSSA? LSSA_1
2 div LSSA__2 LSSA? LSSA_2
5 div LSSA_5 L.SSA? LSSALS
10div 1.SSA_10 | SSA? LSSA_.18
Sets LOG scale LOG SCALE RANGE
1 dB/div SCL_@ SCL? SCL_@
1LG_1DB LG? 1
2dB/div SCL_1 SCL? SCL__1
LG._20B LG? 2
5dB/div SCL._2 SCL? SCL_2
LG_5DB LG? 5
10dB/div SCL_3 SCL? SCL._.3
1 G_10DB LG? 16
SCALEUP LGP — —
SCALE DOWN LG_DN N e —
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Table of MS2602A Device Message {(3/30)

Parameter
Program command Query Response
Brief function Control item
B Frequency/ | FREQUENCY /
— Amplitude | AMPLITUDE
8 level AMPLITUDE
Sets LIN scale SCALE LIN RANGE
Switching LIN LN o e
scale 1.G_0 —_— —
1%/ div SCL_4 SCL? SCL._4
2% [ div SCL_5 SCL? SCL_5
5% { div SCL_6 SCL? SCL_6
109% / div SCL_7 SCL? SCL_7
Sets display unit DISPLAY UNIT
system : dBm UNT_ 9 UNT? UNT..O
QLSJEITSHDBM AUNITS? DBM
dBuV UNT_1 UNT? UNT_1
Qgg ITS_DBUV AUNITS? DBUV
dBmV UNT. 2 UNT? UNT_.2
ﬁggITSMDBMV AUNITS? DBMV
A UNT__3 UNT? UNT_3
AUNITS.V AUNITS? Vv
KSD S— —
dBxV(emf) UNT_4 : UN_T? UNT._4
AUNITS_DBUVE AUNITS? DBUVE
W UNT_5 UNT? UNT.L5
AUNITS_W AUNITS? W
8 Display DISPLAY LINE
line
Sets Display line DISPLAY LINE
to ON/OFF OFF DL_OFF DL? OFF
ON DL_ON — —
Sets Display line DISPLAY LINE DL_¢ DL? £
level LEVEL
Selects displaying ABS/REL
absolate ABS DSPLV_ABS DSPLV? ABS
valuefvalue REL DSPLV_REL DSPLV? REL
rzlative to the TRACE-A ABS DSPLVM_TRA ’ ABS DSPLVM? _TRA ABS
display line REL DSPLVM__TRA,REL DSPLVM?__TRA REL
(marker level, TRACE-B ABS DSPLVM_TRB,ABS DSPLVM?_TRB ABS
waveform data) REL DSPLVM_TRB,REL DSPLVM?__TRB REL
TRACE-TIME ABS |DSPLVM_TRTIME,ABS |DSPLVM?__TRTIME |ABS
REL |DSPLVM_TRTIME,REL |DSPLVM?__TRTIME |[REL
TRACE-BG ABS DSPLVM_TRBG,ABS DSPLVM?_TRBG ABS
"REL DSPLVM._.TRBG,REL DSPLVM? _TRBG REL
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Table of MS2602A Device Message (4/30)

Parameter
Program command Query Response
Brief function Control item
M Frequency/ FREQUENCY/
Amplifude AMPLITUDE
® Referencelevel | REFERENCE LEVEL
offset FESET
Offset OFFSET
OFF ROFFSET_.OFF ROFFSET? |OFF
ON ROFFSET__ON — JE—
Offset value QFFSET VALUE ROFFSET_? ROFFSET? ¢
& Correctionfactor] CORRECTION
elevance
Selzct: tﬁe S'r,ype of CORRECTION FACTOR
correction factor SELECT
OFF CORR__OFF —— ST—
CORR._.@ CORR? CORR_®
ON CORR._ON — S—
CORR1 CORR_1 CORR? CORR_1
CORR2 CORR_2 CORR? CORR.__2
CORR3 CORR_3 CORR? CORR_3
CORR4 CORR_4 CORR? CORR_4
CORR5 CORR_bD CORR? CORR..B
Registers correction| CORRECTION FACTOR! {CORD.n, f, ¢ CORD?_n |CORD?._n,f,¢
factor ENTRY :
Registers correction| CORRECTION PACTOR' | CORRLABEL__n, |CORRLABEL |"text"
factor label LABEL ENTRY "text" 7N
Initializes CORRECTION FACTOR' | CORC S— —
correction factor INITIALIZATION
W Display DISPLAY
~function
s Dispiay mode | DISPLAY FUNCTION
Selects display DISPLAY FORMAT
format TRACE-A DFMT_A DFMT? A
TRACE-B DFMT_B DFEMT? B
TRACE-TIME DEMT_TIME JDEMT? TIME
TRACE-A/B(A&B) |DFMT_AB1 DFMT? AB1
TRACE-A/B(A/B) DFMT_ABZ DFMT? AB2
’?%féCEﬁ)f BG DFMT__ABG1 DFMT? ABG1
>
'%‘%éCE—ﬁ)/ BG DFMT_ABG2 DFMT? 1ABG2
<
TRACE-A/TIME DFMT_ATIMEL DFMT? ATIMEL
(TIME > A)
TRACE-A/TIME DFMT_ATIMEZ DFMT? ATIME?Z
(TIME < A) ,

"It is impossible to set manually because of the commands used only for GPIB.
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Table of MS2602A Device Message (5/30)

Parameter

CLRW_TRTIME

Program Query Respanse
Brief function Control item command
B Display DISPLAY
function
* Waveform WRITE SWITCH
writing
Controls writing TRACE-A WRITE
waveform to trace A SWITCH
VIEW AWR._O — —
AWR_OFF AWR? AWR_OFF
VIEW _TRA S S
WRITIE AWR 1 — —_—
AWR_.ON AWR? AWR._.ON
CLRW_TRA e -
Al — U
Controls writing TRACE-B WRITE
waveform to trace B SWITCH
VIEW BWR..@ —ne —_—
BWR__OFF BWR? BWR_OFF
VIEW_TRB e —
WRITE BWR..1 i R
BWR _ON BWR? BWR_.ON
CLRW_TRE S— —
Bi e e
Controls writing TRACE-BG WRITE
waveform o trace SWITCH
BG VIEW BGWR_.0 —_— S
BGWR_OFF BGWR? BGWR_OFF
. VIEW_TRBG s —
WRITE BGWR_1 e e
BGWR_ON BGWR? BGWR_ON
CLRW_TRBG R e
Controls writing TRACE-TIME WRITE |
waveform to trace SWITCH
TIME VIEW TMWR__O J— —
TMWR_OFF TMWR? TMWR_OFF
VIEW_TRTIME i-~— e
WRITE TMWR_1 B —  ——
TMWR_ON TMWR? TMWR_ON
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Table of MS2602A Device Message (6/30)

Parameter Program
Query Response
Brief function Control item command
M Display DISPLAY
function
& Storage mode | STORAGE MODE
Selects the mode for TRACE MODE (A) .
processing trace A NORMAL AMD_@ AMD? AMD_0
weveform MAX HOLD AMD_1 AMD? AMD._1
MXMH_TRA SRR— —_—
A2 —_— P
AVERAGE AMD_2 AMD? AMD_2
MIN HOLD AMD__3 AMD? AMD_.3
CUMULATIVE AMD_4 AMD? AMD_4
OVER WRITE AMD_5 AMD? AMD_.5
Selecis the mode for TRACE MODE (B)
processing trace B NORMAL BMD_.@ BMD? BMD__0
waveform MAX HOLD BMD_1 BMD? BMD_1
MXMH__TRB — e
B2 —_— R
AVERAGE BMD._.2 BMD? BMD_2
MIN HOLD BMD._.3 BMD? BMD_3
CUMULATIVE BMD_4 BMD? BMD_4
OVER WRITE BMD_5 BMD? BMD_.5
Selects the mode for TRACE MODE ('TIME )
processing trace NORMAL ' TMMD_.0 TMMD? TMMD__G
TIME waveform MAX HOLD TMMD_1 TMMD? TMMD_1
' AVERAGE TMMD_.2 TMMD? T™MMD_.2
MIN HOLD TMMD._3 TMMD? TMMD_3
CUMULATIVE TMMD.__4 TMMD? TMMD__4
OVER WRITE TMMD_5 TMMD? TMMD._5
Average processing AVERAGE
OFF VAVG_@ — R
VAVG_OFF —_— _—
KSH e i
ON VAVG_1 — S
VAVG_ON —_— —
KSG — —

7-8




SECTION7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (7/30)

Parameter

Program command Query Response
Brief function Control item
B Display DISPLAY
function
® Storage mode | STORAGE MODE
Number of trace NUMBER of TRACE
averaged AVERAGE
4 AVR_D AVR? AVR_O
8 AVR_1 AVR? AVR_1
16 AVR..Z AVR? AVR_2
32 AVR_.3 AVR? AVR._3
128 AVR__4 AVR? AVR_4
n VAVG_n VAVG? n
DETECTION MODE
POSPEAK DET_G s N
DET__POS DET? POS
SAMPLE DET_1 —_—  —
DET_SMP DET? SMP
NEGPEAK DET._.2 e e
DET_NEG DET? NEG
Selects detection
mode TRACE-A
DETECTION MODE
POSPEAK DETM_TRA,POS DETM?_TRA POS
SAMPLE DETM_TRA,SMP DETM? _TRA SMP
NEGPEAK DETM_TRA,NEG DETM? _TRA NEG
TRACE-B
Selects detection DETECTION MODE
mode POSPEAK DETM..TRB,POS DETM? __TRB POS
SAMPLE DETM_TRB, SMP DETM?_TRB SMP
NEGPEAK DETM_TRB,NEG DETM?_TRB NEG
TRACE-TIME
DETECTION MODE
POSPEAK DETM_TRTIME,POS |DETM?_TRTIME |POS
SAMPLE DETM_TRTIME,SMP - |DETM? _TRTIME SMP
NEGPEAK DETM_TRTIME,KNEG DETM? _TRTIME [NEG
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SECTION7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (8/30)

Parameter
Program
Query Response
Brief function Control item command '
M Display DISPLAY
T ighction -
® Time TIME
{Sets time delay in DELAY TIME TDLY_t TDLY? t
the time axis sweep
mode
Setstimespaninthe| TIME SPAN TSPt TSP? t
time axis sweep
mode
Sets time expand EXPAND ZONE TZONE_@ e —_—
mode to ON or OFF OFF TZONE_OFF TZONE? OFF
TZONE 1 o e
ON TZONE__ON TZONE? ON
Sets time expand EXPAND TEXPAND_@ — —
mode to ON or OFF OFF TEXPAND_OFF TEXPAND? OFF
TEXPAND. .1 — —_—
ON TEXPAND._ON TEXPAND? ON
Sets the start time of ZONE START TZSTART .t TZSTART? 1
time expand '
Sets the magnified ZONE SPAN TZSP..t TZSP? t
range of time expand
Sets the function for FM/TRIGGER
monitoring the trace MONITOR
TIME waveform OFF SPFUNC_OFF SPFUNC? OFF
¥M MONITOR SPFUNC__FM SPFUNC? M
EXT TRIGGER | SPFUNC_EXT SPFUNC? EXT
MONITOR :
Sets the bandwidth FM RANGE
for demodulating 2kHz/div FM RNGMZKHZ FMRNG? 2000
FM 20 kHz /div FMRNG__20KHZ FMRNG? 20000
200 kHz /div FMRNG_.20@KHZ | FMRNG? 200200
Sets the coupling to COUPLING
AC or DC to monitor ACCOUPLING COUPLE._AC COUPLE? AC
FM waveform DC COUPLING COUPLE...DC COUPLE? DC
e A/B
Active marker ACTIVE MARKER
Trace TRACE
TRACE A MKTRACE_TRA
TRACEB MKTRACE_TRB
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SECTION7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (9/30)

Parameter Program
. . Query Response
Brief function Control item command
M Signal search | SIGNAL SEARCH
Sets the maximum AUTOTUNE ATUN s S
peak point within
BG to center
frequency
Sets the maximumn PEAK to CF PCF e — e
peaXk point to center :
frequency
Sets the maximum PEAK to REF PRL s B
peak pointto REF
level
Shifts the spectrum SCROLL
in the right or left LEFT SCR_& — —
direction SCR_LEFT — —
RIGHT SCR_1 e e
SCRLRIGHT —— —_—
M Marker MAREKER
function
Selects marker mode] MARKER MODE
NORMAL MKR_@ MKR? MKR_.@
M2 R S
DELTA MKR_1 MKR? MKR_1
MKD —_— —
M3 S R
OFF MKR_.2 MKR? MKR_Z
MKOFF —— —
MKOFF_ALL —_— —_—
M1 — —_—
Specifies zone ZONE POSITION MKZ..p MKZ? MKZ._.p
marker center (point) MKP_p MKP? p
position as a point
Specifies zone ZONE POSITION
mafk‘er center ( freq or time )
g:;gi?;ﬂme FREQSET MKZF_T MKZF? f
° MKN_T MKN? f
uUpP MKN_UP S —_—
DOWN MKN..DN SR —_—
TIME SET MKZF_t MKZF? t
MKN_t MKN? t
[05% MKN_UP —_— _
DOWN MKN_DN JE— —_—

7-11




SECTION7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (10/30}

Parameter
Program Query Response
Brief function Control item command
M Marker MARKER
tunction
Specifies zone ZONE WIDTH (point) |MZIW_p MZW? MZW_p
marker widthasa
point
Specifies zone ZONE WIDTH (freq) MZWF T MZWF? f
marker width asa
frequency
Specifies zone ZONE WIDTH (div)
marker widthasa SPOT MKW__.1 MKW? MKW_1
div 0.5 div MKW_0 MKW? MKW_.@
1 div MKW_5 MKW? MKW_5
2 div MKW_6 MKW? MKW_6
5 div MKW_7 MKW? MKW_7
10 div MKW.__2 MKW? MKW_2
*® Marker MARKER FUNCTION
function
Moves marker MKRto CF MKR_3 E —— s
frequency to eenter MKCF S S—
frequency 'EZ
Sets level at marker MEKR to RERF MKR.__4 e PE—
to REF level MKRL J— S—
E4 S—— S
Sets marker MEKR to CFsiep MKR_5 | —— —
fréquency to CF MKSS R —
Istep E3 . S
Sets deltz marker “~MEKR tc SPAN MKR_.B — P
frequency to span . MKSP e —_—
o KSO _—
Setszone frequency | ZONE to SPAN MKR_7 o —_
to span )
& Muitimarker | MULTI MARKER
Multimarker MULTI MARKER
OFF MKMULTI_@ e —_—
MKMULTI_OFF MKMULTI? OFF
ON MKMULTI_1 —_— S
MKMULTI__ON MKMULTI? ON
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SECTION7 TABLE OF DEVICE MESSAGES

Table of M$2602A Device Message (11/30)

Parameter

Program Query Response
Brief function Control item command
M Marker MARKER
function
® Multimarker | MULTI MAREER
Multimarker mode MULTI MARKER
MODE
Registers multimarkers on the | MKMH I — e
peak point in descending level
order from the maximum level
down to the tenth.
Registers multimarkers on the | MKMHRM — S
harmonic frequency ranging
from the reference
multimarker frequency up to
the tenth.
Selects multimarker SELECT MULTI
MARKER
The n th marker:
Sets to OFF MKSLCT..n,@ — J—
MKSLCT_.n,OFF [MKSLCT?_n OFF
Sets to ON MKSLCT._.n,1 . S J—
MKSLCT..n,ON MKSLCT? .n ON
Selects the active ACTIVE MARKER MKACT._n MKACT? n
marker of the
multimarkers
Specifies the MARKER POSITION. MKMP_n,f MKMP?_n f
frequency of the
designated
multimarker
number
Clearsall the CLEAR MULTI MKMCL — —
registere :
muitimarkers MARKER
Multimarker list MULTIMARKER LIST
OFF MKLIST_@ P )
MKLIST_OFF MKLIST? OFF
ON MKLIST_1 e R
MKLIST_ON MKLIST?. ON
Reads out the MULTIMARKER N — MKML?n £
multimarker level LEVEL QUERY
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SECTION7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (12/30)

Parameter

Program Query Response
Brief function Control item command
M Marker MARKER
function
@ Peak search PEAK SEARCH
Peak search mode PEAK SERCH MODE
PEAK MKS...@  — —_—
MKPK e —_
MKPK__HI — e
E1 _ _
NEXT PEAK MKS_.1 e —
MKPK_NH S e
DIp MKS._2 — s
MKMIN S N
NEXT RIGHT PEAK MKS_9  — g
MKPK._NR —_— —
NEXT LEFTPEAK MKS_10  — e
MKPK_NL  —  —
NEXT DIP MKS_11 — —
& Input position | INPUT POSITION
Reads out reference REFERENCE MARKER |— RMK? RMK_p
marker position POSITION
Reads out current CURRENT MARKER e CMK? CMK_p
marker position POSITION
Reads out frequency MARKER FREQ QUERY
at marker point FREQ —— MKF? f
TIME e MKF? i
Reads out level at MARKER LEVEL e MKL? £
marker point B — MKA? *f
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SECTION7 TABLE OF DEVICEMESSAGES

Table of MS2602A Device Message (13/30)

Parameter
Progran& Query Response
Brief function Control item comman
M Coupled COUPLED FUNCTION
function
Sets resolution RESCLUTION
bandwidth BANDWIDTH
MANUAL ARB_O ARB? ARB_2
AUTO ARB_.1 ARB? ARB_1
RB_AUTO e —
CR o —
10Hz RB_1GHZ RB? 16
RBW_13 RBW? RBW_13
30Hz RB_30HZ RB? 38
RBW_0 RBW? RBW_.@
100 Hz RB_10@HZ RB? 160
RBW._1 RBW? RBW_1
300 Hz RB_300HZ RB? 300
RBW..2 RBW? RBW_2
1kHz RB._1KHZ RB? 18006
RBW_.3 RBW? RBW._3
3kHz RB_3KHZ RB? 30036
RBW_4 RBW? RBW_4
10 kHz RB_10KHZ RB? 100600
RBW._5 RBW? RBW._5
30kHz RB_3@KHZ RB? 30000
RBW_6 RBW? RBW_.6
100 kHz RB_10GKHZ RB? 160000
RBW_.7 RBW? RBW_7
300 kHz RB_30@KHZ - RB? 300008
RBW_.8 RBW? RBW._.8
1 MHz RB_1MHZ RB? 1000000
RBW_9 RBW? RBW._.9
3 MHz RB__3MHZ RB? 3000000
RBW_14 RBW? RBW._.14
RBW UP RB._UP e —rn
RBW DOWN RB._DN ——— e
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SECTION7 TABLE OF DEVICE MESSAGES

Table of M52602A Device Message (14/30)

Parameter
Program Query Response
Brief function Control item command
M Coupled COUPLED FUNCTION
function
Sets video band- VIDEO BANDWIDTH :
width MANUAL AVB_0 AVB? AVB_@
AUTO AVB._.1 AVB? AVB_1
VB..AUTO e e
Cv — —
1Hz VB_1HZ VB? 1
VBW_0 VBW? VBW._0
3Hz VB_3HZ vB? 3
: VBW__8 VBW? VBW._8
10 Hz VB..18HZ VB? 1@
VBW_1 VBW? VBW_1
30Hz VB...38HZ VB? 30
VBW.__g VBW? VBW_9
100 Hz VB_100HZ vB? 100
VBW_ .2 VBW? VBW._.Z2
300 Hz VB._3@@HZ VB? 308
VBW._ 14 VBW? VBW_10
1 kHz VB_1KHZ VB? 1000
VBW_3 VBW? VBUW__3
3kHz VB_.3KHZ VB? 3003
VBW_11 VBW? VBW_11
10 kHz VB_18KHZ VB? 10060
VBW_.4 VBW? VBW_4
30kHz VB_3@KHZ VB? 30000
VBW_.12 VBW? VBW_12
100 kHz VB 100KHZ VB? 100000
VBW._5 VBW? VBW_5
300 kHz VB_308KHZ VB? 300000
VBW_13 VBW? VBW_13
1 MHz VB.__1MHZ VB? 1003000
VBW._.7 VBW? VBW_.7
3 MHz VB_3MHZ VB? 3000000
VBW._14 VBW? VBW_.14
OFF 1VB_OFF vB? OFF
VBW.__6 VBW? VBW._.6
AVB_2? AVB? AVB_.2
VBWUP VB_UP e r—
VBW DOWN VB_DN UR— _—
Sets the ratio of VBW /RBW RATIO
VBW and RBW RATIO=r VBR..r VBR? r
{where VBW = :
AUTO)
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (15/30)

Parameter
Program Query Response
Brief function Control item command
M Coupled COUPLED FUNCTION
function
Sets sweep time SWEEP TIME
MANUAL AST..O AST? AST_O
AUTO AST_1 AST? AST_1
ST_AUTO —— —
CT — —_—
SWEREP_TIME SET
TIME=t SWi_t SWT? SWT_t
STt ST? t
UP ST_UP —_— —
DOWN ST_DN e e
Sets RF attenuator RF ATTENUATOR
- Jto MANUAL or MANUAL AAT_O AAT? AAT_0
AUTO mode AUTO AAT_.1 AAT? AAT_1
AT_AUTO S— —
CA —_— S
Sets RF attenuator 0dB ATT_O ATT? ATT_Q
AT_0 AT?
5dB8 ATT._6 ATT? ATT_6
AT_5 AT? ,
16dB ATT..1 ATT? ATT.1
AT_10 AT? 10
i5dB ATT. 7 ATT? ATT_7
AT 15 AT? i5
20dB ATT_ 2 ATT? ATT_2
AT_20 AT? 20
25dB ATT.8 ATT? ATT_8
AT_2b AT? 25
304B ATT_3 ATT? ATT_3
AT_30 AT? 30
35dB ATT..S ATT? ATT.9
AT_35 AT? 35
40dB ATT_A4 ATT? ATT_4
AT._40 AT? 40
45 dB ATT_18 ATT? ATT_18
AT.__45 AT? 45
50dB ATT_b ATT? ATT_S
AT 50 AT? 50
55dB ATT_11 ATT? ATT_11
AT_55 AT? 55
UpP AT_UP e P
DOWN AT._DN B B —
Sets RBW, VBW, RBW, VBW/SWEEP BSAUTO — —
and sweep time to TIME AUTO
AUTO mode
Sets coupled COUPLED FUNCTION {AUTO —_— e
function to AUTO AUTO
mode
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message {16/30)

Parameter p j
rogram Query Response
Brief function Control item command
B Sweep SWEEP CONTROL
funciion
Sets zone sweep to ZONE SWEEP
ON or OFF OFF PSW._G — —_—
PSW_OFF PSW? PSW_OFF
ON PSW_.1 e e
PSW_ON PSW? PSW_ON
Sets tracking TRACKING
function OFF MKTRACK_9 S FO—
MKTRACK_OFF MKTRACK? OFF
MTG . —e
ON MKTRACK 1 — —_—
MKTRACK_.ON MKTRACK? ON
MT1 O —
(Gate function GATE MODE
OFF GATE_@ S— —
GATE_OFF GATE? OFF
ON GATE_1 SN —
GATE_ON GATE? ON
Sets gatedelaytime | GATE DELAY TIME GD_t GD? t
Sets gate length GATE LENGTH GL_t GL? t
Sets ending gate GATE END
interval internally or INTERNAL GE_INT GE? INT
externally EXTERNAL GE_EXT GE? EXT
Sets trigger mode TRIGGER MODE
( Sets trigger source/ FREERUN TRG_G TRG? TRG..@
trigger switch) TM_FREE T™? FREE
VIDEO TRG_1 TRG? TRG_1
™_VID T™M? VID
LINE TRG..2 TRG? TRG..2
TM_LINE T™M? LINE
EXT TRG_3 TRG? TRG..3
TM.LEXT T™? EXT
v TRG.B TRG? TRG._6
TM_TV ™™? TV
Sets trigger switch '
TRIGGER SWITCH _
FREERUN TRGS_FREE TRGS? FREE
TRIGGERD TRGS_TRGD TRGS? TRGD
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SECTION7 TABLE OF DEVICE MESSAGES

Table of MS$S2602A Device Message (17/30)

Parameter Program
Query Response
Brief function Control item command
M Sweep SWEEP CONTROL
function
Sets trigger source TRIGGER SOURCE
VIDEQ TRGSOURCE..VID TRGSOURCE? |VID
LINE TRGSOURCE._.LINE TRGSOURCE? |LINE
EXT TRGSOURCE_EXT TRGSOURCE? |EXT
TV TRGSOURCE_TV TRGSOURCE? |TV
Sets the external EXTTRIGGER
trigger ie.vel type TYPE
(whentriggersoureel  INPUTI(£10V) | EXTTYPE_18V EXTTYPE? |18V
B INPUTZ2(TTL) EXTTYPE_TTL EXTTYPE? TTL
Selects TV system TVTYPE :
(when trigger source; . PAL TVSTND. _PAL TVSTND? PAL
=TV) NTSC TVSTND_NTSC TVSTND? NTSC
Selects TV TV SYNCHRONIZ-
horizontal ) ING SIGNAL '
synchronoussignal | YERTICAL TVSFRM_VERTICAL |TVSFRM? VERTICAL
vy o HORIZONTAL- | TVSFRM_EVEN TVSFRM? EVEN
EVEN
HORIZONTAL: TVSFRM_0DD TVSFRM? obb
ODD.
Selects the number TV H-SYNC LINE TVLINE _a TVLINE? a
of TV horizontal :
synchronous signal
line { when trigger
source = TV)
Sets the trigger TRIGGER LEVEL TRGLVL_.¢ TRGLVL? £
|threshold level for
starting sweep
Selects the slope for TRIGGER SLOPE
detecting the sweep- RISE TRGSLP._RISE TRGSLP? RISE
fm“mg?%”’ FALL TRGSLP_.FALL TRGSLP? FALL
when {rigger source
=TV, EXT)
Sets sweep mode to SINGLE SWEEP SNGLS —_— e
single MODE. Y — —
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (18/30)

Parameter Program
Query Response
Brief function Control item command
WSweeo | SWEEP CONTROL
function
Executes/checks SINGLE SWEEP/
single sweep SWEEP STATUS
Executing single SWP S -_
sweep TS —— S
Checking sweep
status  — SWP? SWP_Q
Sweep completed | —— SWp? SWP_1
Sweep in progress
Continuous sweep CONTINUOUS CONTS s e
mode SWEEP MODE S1 —_— e —
Stops sweep SWEEP STOP SWSTOP RO —
Restarts sweep SWEEP RESTART SWSTART S —
M Save/Recall |SAVE/RECALL
Recalls data from RECALL DATA RGRC..r —— —_—
internal memory FROM INTERNAL RC_r — —
MEMORY
Reacalls data from: RECALL DATA RCM_P — e
PMC ( floppy disk ) FROM PMC(FD)
Saves data in SAVE DATAINTO RGSV._s — e
internal memory INTERNAL SV._.s [, e
MEMORY
Saves data on PMC SAVE DATA INTO SVM_.s _ ——
(floppy disk) PMC(FD)
Dispiays the MEMORY RGDIR e —
directory of the DIRECTORY
recall memory
RECALLED DATA
Sets the recall data TRACE&PARAM {RDATA_TP RDATA? TP
PARAM ONLY RDATA._P RDATA? P
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS$2602A Device Message (19/30)

Parameter Program
Query Response
Brief function Control item command
W Hard cooy | HARD COPY
Starts direct plot DIRECT PLOT START PLS__G —— —_—
PLOT _— S
PRINT e —_—
e Controls hard | COPY CONTROL
copy
Direct plotting DIRECT PLOT DEVICE
device selection PLOTTER
Selectsthe HP-GL PMOD_@ PMOD? PMOD_0
plotter GP-GL PMOD_1 PMOD? PMOD_1
Selects the PRINTER
printer VP-800 PMOD_2 PMOD? PMOD_.2
HP-2225 PMOD...3 PMOD? PMOD_.3
MC8104A PMOD_.4 PMOD? PMOD_.4
UA-455A PMOD_5 PMOD? PMOD_5
Sets the printer PRINTER ADDRESS PRIA .a PRIA? a
GPIB address - SET
Sets the plotter PLOTTER ADDRESS PLTA _a PLTA? a
GPIB address SET
Sets the size of the DIRECT PLOT SIZE
paper output from Ad PLF_@ PLF? PLF_O
the plotter A3 PLF_1 PLF? PLF_1
Sets the size of the PLOT AREA
plot FULL SIZE PLTARA_FULL PLTARA? FULL
QUATER SIZE PLTARA_QTR - PLTARA? QTR
Sets the location of PLOT LOCATION
the plot on the paper renewed sutomatically PLTLC_AUTO PLTLC? AUTO
Fixed in upper left-corner PLTLC_UPLEFT PLTLC? UPLEFT
Fixed in upper right-corner PLTLC_UPRIGHT PLTLC? UPRIGHT
Fized in lower left-corner PLTLC_LOWLEFT PLTLC? LOWLEFT
Fixed in lower right-corner PLTLC_LOWRIGHT PLTLC? LOWRIGHT
Selects one of the DIRECT PLOT
plotitemstoa QUTPUTITEM
plotter ALL PLI_O PLI? PLI_O
TRACE ONLY PLI 1 PLI? PLI_1
SCALE ONLY . PLI_Z PLI? PLI..Z2
Selects "UPPER PLOTTER PLTHOME N ——
LEFT" for the piot LOCATION
location on the paper PRESET
(Only at AUTO
ADVANCE)
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (20/30)

Parameter Program
Query Response
Brief function Control item command
M \Vieasure MEASURE
function
Sets measure MEASURE FUNCTION |MEAS_OFF e —_—
function to OFF ALL OFF
® Frequency FREQ MEASURE
measurement
Measures frequency FREQ MEASURE .
OFF MKC.__8 MKC? MKC_@
MC__OFF SR S
MKFC_@ MKFC? @
MKFC_OFF e e
MEAS_FREQ,OFF P SE—
ON MKC__1 MKC? MKC__1
MC_ON — e
MKFC_@ MKFC? i
MKFC_ON — —_—
MEAS_FREQ,ON e e
Transferring E— RES? f
measured results :
Sets counter to the COUNT RESOLUTION
specified resolution 1Mz CRS_® CRS? CRS_4
MKFCR_1HZ MKFCR? 1
10Hz CRS_.1- CRS? CRS.1
MKFCR_18HZ MKFCR? 118
100 Hz CRS_.2 CRS? CRS._.2
MKFCR_108HZ MKFCR? 100
1kHz CRS_3 CRS? CRS_.3
MKFCR_1KHZ MKFCR? 1008
FREQ UP MKFCR_UP B — et
FREQ DOWN MKFCR_DN e e
i® Noise NOISE MEASURE
measurement
Measures noise NOISE MEASURE ‘
OFF MEAS_.NOISE,OFF |- —
ON MEAS_NOCISE,ON —_— R
ABSOLUTE executed | MEAS_NOISE,ABS |—— -
C/N RATIO executed |MEAS_NOISE,CN _— _—
Transferring —— RES? £
measured resulis
Caleculation method ABSOLUTE MNOISE_ABS MNOISE? ABS
C/NRATIO MNOISE_CN MNOISE? CN
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (21/30)

Parameter Program
g Query Response
Brief function Control item command
W Measure MEASURE
function
e Occupied OBW MEASURE
tfrequency
bandwidth
measurement
Measures occupied OBW MEASURE
frequency Executes calculation MEAS_OBW,EXE — S—
bandwidth Executes (X dB DOWN) |MEAS_0OBW, xDB — S
Executes (N%) MEAS_OBW,N e SO
Transferring measured |——- RES? fq,T2
results
(fy: Oceupied
bandwidth
f5: Center frequency)
Calculation method X dB DOWN method MOBW_XDB MOBW? XDB
N% method MOBW_N MOBW? N
Sets the conditionsof|] OBW VALUE OBWXDB._xDB OBWXDB? b 4
occupied frequency xdB {OBWN..n OBWN? n
bandwidth n% :
& Adjacent ADJACENT CH
¢hannel MEASURE
measurement ‘
Measures adjacent ADJACENT CH
channel MEASURE
Executes caleulation MEAS_ADJ,EXE S— S—
Executes(tUNMODULATED MEAS_ADJ, UNMD e e
CARRIER)}
Executes (MODULATED |MEAS..ADJ ,MOD —— —
CARRIER)
Transferring measured results |~ RES? 11, £ Ui,
{ ¢4 CHI lower sideband ft_z s 'EU 2
£175: CH1 upper sideband
£, CHZ lower sideband
€1z: CH2 upper sideband )
Selects adjacent ADJACENT CH SELECT
channel BOTH SIDES ADJ CH_B OTH ADJCH? BOTH
UPPER SIDE ADJCH._UP ADJCH? up
LOWER SIDE ADJCH_LOW ADJCH? LOW
OFF ADJCH_OFF ADJCH? OFF
Sets adjacent ADJACENTCH ADJCHBW_T ADJCHBW? f
channel bandwidth BANDWIDTH
Setsadjacent ADJACENTCH1 ADJCHSP..T ADJCHSP? T
channel 1 separation; SEPALATION
Sets adjacent ADJACENT CH2 ADJCHSPF..T ADJCHSPF? f
channel 2 separation SEPALATION
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SECTION7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (22/30)

Parameter
Program command Query Response
grieffunction Control item
M Vieasure MEASURE
function
¢ Adjacent ADJACENT CH
¢channel MEASURE
measurement
Seleets caleulation R: TOTALPOWER |MADJMOD_MOD MADJIMOD? MOD
method (MOD)
R: REF LEVEL MADJMOD_UNMD MADJMOD? UNMD
(UNMOD)
Setsgraph displayto] GRAPH
ON/OFF OFF MADJGRAPH_OFF MADJGRAPH? |OFF
ON MADJGRAPH_ON MADJGRAPH? |ON
Sets channel center CHANNEL CENTER
line display to LINE
ON/OFF OFF MADJCTRLN_OFF MADJCTRLN? [OFF
ON MADJCTRLN_ON MADJCTRLN? |ON
Sets channel range CHANNELBAND
line to ON/OFF LINE
OFF MADJBWLN_OFF MADJBWLN? OFF
ON MADJBWLN_ON MADJBWLN? ON
& Tempiate TEMPLATE
measurement
Measures template TEMPLATE
MEASURE
OFF MEAS_TEMP,OFF  — —
ON MEAS_TEMP,ON — —_—
CHECK TEMP MEAS_TEMP,CHECK |— ——er
Transferring — RES? c1,C2
measured results (PASS =0,
(¢;: LIMIT1 check FAIL = 1)
result
¢g: LIMIT2 check
result
Moves template TEMPLATE MOVE
MOVEX TEMPMVX_1T TEMPMVX? t
MOVEY TEMPMVY_€ TEMPMVY? £
SAVE TEMPMSV S _—
CANCEL TEMPMCL S —
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Table of MS2602A Device Message (23/30}

SECTION7 TABLE OF DEVICE MESSAGES

Parameter
Program
Query Response
Brief function Control item command
M Measure MEASURE
function
¢ Tempiate TEMPLATE
measurement
Selects template SELECT TEMPLATE
No.
1 TEMP._1 TEMP? 1
2 TEMP_2 TEMP? 2
3 TEMP..3 TEMP? 3
4 TEMP_4 TEMP? 4
5 TEMP_S TEMP? 5
Selects LIMIT line SELECT LIMIT LINE
LIMITI UPPER
OFF TEMPSLCT _UP1,8 — SR—
TEMPSLCT_UP1,0FF |TEMPSLCT?UP1 |OFF
ON TEMPSLCT _UP1,1 — ——
TEMPSLCT_UP1,0N | TEMPSLCT?UP1 |ON
LIMIT2 UPPER
OFF TEMPSLCT_UPZ2.@ T —_—
TEMPSLCT_UP2,0FF | TEMPSLCT?UPZ |OFF
ON TEMPSLCT__UPZ,1 e —_—
TEMPSLCT_UP2,0N TEMPSLCT?UPZ |ON
LIMIT1 LOWER
OFF TEMPSLCT LW1,0 — |
TEMPSLCT_LW1,0FF |TEMPSLCT?LW1 |OFF
ON TEMPSLCT _LW1,1 —— _—
_ TEMPSLCT _LW1,0N TEMPSLCT?LW1 |ON
LIMITZ2 LOWER ‘
OFF TEMPSLCT_1LW2,0 P— R
TEMPSLCT_LW2,0FF |TEMPSLCT?LW2 |OFF
ON TEMPSLCT_LWZ,1 e e
TEMPSLCT_LWZ ,0N TEMPSLCT?LWZ [ON
& Power POWER MEASURE
measurement |-
Measures power POWER MEASURE
MEASURE MEAS_POWER, EXE — S
Transferring T RES? £,w
measured results
{£; dBmvalue
w: pW value)
Sets the point at POWER PWRSTART__p PWRSTART? 0
which power MEASURE START
measuretnent starts
Sets the point at POWER PWRSTOP_p PWRSTOP? - p
which power MEASURE STOP
measurement ends
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SECTION 7 TABLE OF DEVICE MESSAGES

Table of MS2602A Device Message (24/30)

Parameter Program
Query Response
Brief function Control item command
M lvieasure MEASURE
function
s Template MANAGE
management | TEMPLATE
function
Measures template SELECT
number TEMPLATE No.
1 MTEMP__1 MTEMP? 1
2 MTEMP_2 MTEMP? 2
3 MTEMP_.3 MTEMP? 3
4 MTEMP__4 MTEMP? 4
5 MTEMP._.5 MTEMP? L]
Selects LIMIT line SELECT LIMIT
LINE
LIMIT1 UPPER MTEMPL__UP1 MTEMPL? UP1
LIMIT2 UPPER MTEMPL_UP2 MTEMPL? Upz
LIMIT1 LOWER |MTEMPL_LW1 MTEMPL? LW1
LIMIT2 LOWER [MTEMPL_LWZ2 MTEMPL?T LWz
Sets the level data TEMPLATE LEVEL
by di:stinguishing MODE
;f;:;:;‘;ﬁy;ef“m ABSOLUTE MTEMPREL_OFF MTEMPREL? OFF
RELATIVE MTEMPREL_ON MTEMPREL? ON
Adds the template INSERT MTEMPIN_p,t, £ —r— ——
data by 1 point TEMPLATE POINT
DATA
Replacesthe REPLACE MTEMPRP_p,t,f |—— —
template data by 1 TEMPLATE POINT
point DATA
Reads outthe READ TEMPLATE | ——wmm MTEMPP{J?WD t,f
template databy 1 POINT DATA
peint _
Deletes the template DELETE MTEMPDEL _p —_— —_—
data by 1 point TEMPLATE POINT K
DATA
Initializes the ‘ INITIATE
template data LINE/TEMPLATE
LIMITI UPPER MTEMPINI_UP1 i e
LIMIT2 UPPER MTEMPINI_UPZ —_— _
LIMITI LOWER MTEMPINI _1W1 - ——
LIMIT2 LOWER MTEMPINI__LWZ S S
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Table of MS2602A Device Message (25/30)

Parameter
Program Query Response
Brief function Control item command
| M Measure MEASURE
function

s Template I MANAGE

management | TEMPLATE

function
Specifies how the DISPLAY
template - TEMPLATE
management screen MODE :
isdisplayed GRAPH MTEMPDSP_GRAPH MTEMPDSP? GRAPH

LIST MTEMPDSP_LIST MTEMPDSP? LIST

Sets template label TEMP LABEL MTEMPLABEL_n, "text” |MTEMPLABEL?n |text

¢ _Measure
window
display
position
Specifies display WINDOW
position POSITION
UPPERRIGHT |WINDPOS_UPRIGHT WINDPOS? UPRIGHT
LOWERLEFT [|WINDPOS_LOWLEFT WINDPOS? LOWLEFT
LOWER MIDDLE|{ WINDPOS_LOWMID WINDPOS? 1.OWMID
LOWERRIGHT |WINDPOS_LOWRIGHT WINDPOS? LOWRIGHT

B Sound SOUND

Selects the function AM/FM SOUND
for monitoring the MONITOR

sound from the OFF MON_OFF MON? OFF
detector outpud AM MON_AM MON? AM
FM MON_FM MON? M
Adjusts the volume AM/FMSOUND |MONVOL._.v MONVOL.? Y
of sound monitor MONITOR
VOLUMI
M Parameter PARAMYETER
setting
PARAMETER .
OFF - { PARAM..OFF PARAM? QOFF
PARAMETER |PARAM_1 PARAM? 1
LIST1
PARAMETER |PARAM..2 PARAM? /4
LISTZ '
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Table of MS2602A Device Message (26/30)

Parameter
Program
Query Response
Brief function Control item command
B System setting | SYSTEM
Sets the auto sweep AUTOSWEEP TIME
time FAST ASWT_FAST ASWT? FAST
NORMAL ASWT_SLOW ASWT? SLOW
Sets the data point DATA POINT
501 DPOINT._NRM DPOINT? NRM
1002 DPOINT_DOUBLE |DPOINT? DOUBLE
Setsthe coupled COUPLE MODE
functions commonly COMMON VBCOUPLE_COM VBCOUPLE? COM
or independently INDEPENDENT VBCOUPLE_IND VBCOUPLE? IND
between frequency
domain or time
domain
Setting the display DATE DISP
format of the date YY/MM/DD DDTYP_O DDTYP? DDTYP._@
MMM-DD-YY DBTYP_1 DDTYP? DDTYP_.1
DD-MMM-YY DDTYP_.2 DDTYP? DDTYP_2
B Calibration CALIBRATION
Executes calibration CALIBRATION
with the internal ALL CAL_2 i N
CALsignal FREQ CAL_1 —_— —
LEVEL CAL_2 e —
Adjusts bias of PRESELECTOR
preselector TUNE
MANUAL PRESEL _a PRESEL? a
AUTO ]PJgESE L_AUTO S—— s
PRESET PRESEL._PRESET |— —
Ml GPIB GPIB
Sets GPIB2 self QGPIB2 SELF GPIA_a GPIA? a
address ADDRESS
Sets the GPIB MC8104A ADDRESS |DSUA_a DSUA? a
address of MC8104A
Sets the time out GPIB TIME OUT GTOUT_t GTOUT? t
period of the talker .
function
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Table of MS2602A Device Message (27/30)

Parameter

Program
. Query Response
Brief function Control item command
W Rs-232C" RS-232C
Sets baud rate BAUDRATE
300 BAUD_300 BAUD? 300
600 BAUD._60@ BAUD? 600
1200 BAUD_12006 BAUD? 1200 .
2400 BAUD. 2409 BAUD? 2400
4800 BAUD_.4800 BAUD? 4800
9600 BAUD_9860¢ BAUD? 9600
Sets parity PARITY
EVEN PRTY_EVEN PRTY? EVEN
oDD PRTY_ODD PRTY? QDD
OFF PRTY_OFF PRTY? OFF
Sets data bit DATA BIT
7bit DATB_7 DATB? 7
8bit DATB.__8 DATB? 8
Sets stop bit STOP BIT
1bit STPB..1 STPB? 1
1.5bit STPB_1.5 STPB? 1.5
2bit STPB_ STPB? pd
Sets the period of TIME OUT TOUT..t TOUT? t
reception time out
B Title TITLE
Title entry TITLE ENTRY TITLE_ ’text’ TITLE? text
KSE..'text’ . B —
Title display TITLE DISPLAY
OFF TTL._@ —_— _
TTL_OFF TTL? TTL_OFF
ON TTL_1 e —
TTL__ON TTL? TTL_ON
DATE TTL_2 —e SR
TTL_DATE TTL? TTL_DATE
B CAL/UNCAL | CAL/UNCAL
Couple failure UNCAL
UNCAL DISPLAY
OFF UNC_9 e e
UNC_OFF UNC? UNC_OFF
ON UNC_1 S PR
UNC_ON UNC? UNC_.ON
UNCALSTATUS
‘NORMAL e UcL? UCL_@
UNCAL e UcL? UcL_.1

All the commands controlling RS-232C are avaifable only when the option 02 is installed.
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Table of MS2602A Device Message (28/30)

Parameter Proaram
9 Query Response
Brief function Control item command
M Specirum SPECTRUMDATA
ata
Trace A memory TRACE-A MEMORY XMA_p,b AMA? _p,d b
Trace B memory TRACE-B MEMORY AMB_p.,b XMB?_p,d )
Trace BG memory TRACE-BGMEMORY XMG.._.[J ,b XMG?...,]D ,d b
Trace TIME memory] TRACE-TIME XMT_p,b XMT?HP .d b
MEMORY
Selects
ASCII/Binary ASCII DATA BIN_O —_— —_—
BIN_OFF e e
BINARY DATA BIN_ .1 — S
BIN_ON — —_—
N PMC PMC
Selects internal or PMC SELECT
external PMC Internal PMC PMCS_IPMC PMCS? IPMC
( floppy disk ) External PMC1 PMCS._EPMC1 PMCS? EPMC1
External PMC2 PMCS__EPMC?2 PMCS? EPMC2
External FD PMCS_EFD PMCS? 7 EFD
M PTA control' {PTA CONTROL
Switches PTA PTA SWITCH
function to ON/OFF OFF PTA_OFF. —_— —
PTA_D PTA? PTAD
ON PTA_ON S— S—
PTA__1 PTA? PTA_1
Selects the mode for PTLI/0MODE*
conirolling PTA via QFF PTL_3 e —
GPIB INPUT(COMMAND {PTL__1 — ——
PROGRAM)
OUTPUT —_— PTL? text
{(PROGRAM)
Sets GPIB 2 self GPIB (2) SELF GPIA_a GPIA? GPIA_a
address ADDRESS
Writes /reads to and DUAL-PORT PMY__a,"b" PMY_a,c "h"
from the dual port MEMORY'
memory READ/WRITE
Selects the control CONTROLPORT
port for GPIB SELECT? _
GPIB (1) PORT_1 PORT? PORT_1
GPIB (2) PORT.__2 PORT? PORT_2

t Al the commands controiling PTA are available only when the option 04 or 05 is installed.
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Table of MS2602A Device Message (29/30)

Parameter Program
9 Query Response
Brief function Control item command

W Others ETC.
Terminator TERMINATOR

LF TRM_.@

CR/LF TRM_1
Tnitializes INITIALIZE INI
measurement I P
control parametfers
with level 3
Sounds the buzzer BUZZER ON BZR
Bugzzer switch BUZZER SWITCH

OFF BEP_@

BEP_OFF
ON BEP_1
BEP_ON

Sets the clock in the TIMER SET
measuring DATE DATE..yy,mm,dd |DATE? |yy,mm,dd
instrument to the TIME TIME_hh,mm,ss |TIME? hh,mm,ss
specified time
Reads the live time - TIME COUNT i TMCNT? t( hr )
counted with an READ
integrating meter
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Table of MS2602A Device Message (30/30)

Parameter
Program Query Response
Brief function Control item command
Mcommon | GPIBCOMMON COMMAND
command and EVENT STATUS
event status
Clears Status Byte CLEAR STATUS COMMAND |#CLS
Register
Sets bit in Service SERVICE REQUEST *SRE._n «*SRE? |In
Request Register ENABLE .
Reads out the READSTATUSBYTE e «STB? n
current value of
Status Byte
Executes single TRIGGER COMMAND #1RG
sweep
Executes self test SELF TEST e #1ST n
Keepsthe next WAIT TO CONTINUE *WAT
command on stand-
by during a device
command execution
Returns the IDENTIFICATION QUERY e *IDN? |ANRITSU--
manufacturer name, .
model name ete. of
the product
Resets the device RESET COMMAND *RST
with level 3
Synchronization OPERATION COMPLETE
mode between device WAITING FOR SERVICE «OPC
and controller
REQUEST
WAITING FOR OUTPUT QUEUE | —— #*QPC? |1
INDEVICE
gizs 3‘" Cileg‘-”s . STANDARD EVENT STATUS |*ESE_n *ESE? n
ndard Even
Status Enable ENABLE '
Register _
Reads out Standard STANDARD EVENT STATUS | — *ESR7 n
Event Status Enable REGISTER
Register
Controls masking EVENT STATUSENABLE ESEZ..n ESE2? [n
Extended Event
Status
Reads out Extended EVENTSTATUSREGISTER | —— ESR27 |n
Event Status

7-32.




SECTION 8
DETAILED DESCRIPTION OF COMMANDS

This section describes in detail the device messages and response messages for the MS2602A. These
messages are listed in alphabetical order as shown below.
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

SECTION 8
DETAILED DESCRIPTION OF COMMANDS

The pages that follow explain the device messages in alphabetical order in the format shown below.

essgeh \

CNF Center Frequency
M Function Sets the center frequency (same function as CF).
[rrme s o T 1 e e -
i Program command i .ngammmw. i Response message i
! message i ! message ! bt e et o e 4
L...._._.,..-.\.:_._._: bemm oo XJ [
Header Program command Query Response
. CNF | CNF_f CNF? CNF_f
fz= 100000000 to 0 to 8506000000
Transfers the data without suffix code
as if represented in units of Hz
B Value of f ~100 MHz to 8.5 GHz
M Suffixcode - None: Hz (10~0)
HZ: Hz(10~0) # The left side of the colon is part of the program

M initial setting
M Example

KHZ ,KZ: kHz(10~3) or response data
MHZ M7 MHz (10~6) | ® The right side of the colon describes the data

GHZ ,GZ: GHz {10~ 9)
Value of f =4.95 GHz

CNF_123456 M52602A device- dependentm:tial i
CNF_5@MHZ ' Settzng value ;
e e
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AAT
AAT RF Attenuator
M Function Switches RF attenuator setting mode to AUTO or MANUAL.

Header Program command Query Response

AAT |AAT_a a=0,1 AAT? AAT .a a=0,1
M Valueofa @: MANUAL
1. AUTO

M Suffixcode  None
B Initial setting 1: AUTO
M Example AAT_1
ADICH
ADICH Adjacent CH Select
M Function Selects the subject channel to be caleulated for an adjacent channel,

Header Program command Query Response

ADJCH |ADJCH_SW  sw=BOTH,uP,LOW, |ADJCH? SW sw=BOTH, UP,LOW,

OFF

OFF

M Value of sw

B Suffix code
B Initial setting
B Example

BOTH: BOTH SIDES

UP: UPPER SIDE
LOW: L.OWERSIDE
OFF: OFF

None

BOTH: BOTH SIDES
ADJCH_.BOTH
ADJICH..LOW
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ADJCHBW
ADJCHBW Adjacent CH Bandwidth
B Function Sets the bandwidth of adjacent channel.
Header Program command Query Response
ADJCHBW | ADJCHBW_f ADJCHBW? f
£=10 to 9999990
Transfers the data without suffix code
asif represented in units of Hz
M Value of 10 Hz to 9.99999 MH2z
(10 Hz resolution , a number of less than 10 Hz digits is truncated. )
B Suffix code None: Hz (10°0)
HZ: Hz (10°0)
KHZ ,KZ: kHz(10°3)
MHZ ,MZ: MHz (10°6)
GHZ,GZ: GHz (10°9)
M Initial setting 8.5KHZ: 85kHz
M Example ADJCHBW_8 .5KHZ
ADJCHSP
ADJCHSP Adjacent CH1 Sepalation
M Function Sets the separation of adjacent channel 1.
Header Program command Query Response
ADJCHSP | ADJCHSP_f ADJCHSP? f
=010 9959890
Transfers the data without suffix code
as if represented in units of Hz
M Valueof f 10 Hz to 9.99999 MHz
(10 Hz resolution , provided a number of less than 10 Hz digits is truncated. )
B Suffix code None: Hz(167°0)
HZ: Hz {10°0)
KHZ,KZ: kHz (10°3)
MHZ ,MZ: MHz (10°6)
GHZ ,GZ: GHz (10°9)

B initial setting
B Example

12 .5KHZ: 12.5kHz
ADJCHSP._.12.5kHZ
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ADJCHSPF
ADJCHSPF Adjacent CH2 Separation
M Function Sets the separation of adjacent channel 2.
Header Program command Query Response
ADJCHSPF | ADJCHSPF _f ADJCHSPF? f

£=0to 9999990
Transfers the data without suffiz code
as if represented in units of Hz

M Valueoff 10 Hz to 9999990 Hz
(10 Hz resolution , a number of less than 10 Hz digits is truncated. )

B Suffix code None: Hz(10°0)
HZ: Hz (10°0)
KHZ ,KZ: kHz (10°3)
MHZ ,MZ: MHz (106}
GHZ ,GZ: GHz(10°9)

M Initial setting 25.0KHZ

M Example ADJCHSPF._.25.0kHZ
AMD
AMD Trace A Storage Mode
B Function Selects the mode for processing trace A waveform,
Headet Program command Query Response
AMD |AMD_a a=01t05 AMD? AMD_a a=01t05
M Valueofa #: NORMAL
1. MAXHOLD
2: AVERAGE
3: MIN HOLD
4. CUMULATIVE

5. OVER WRITE
M Suffix code None
M initial setting @: NORMAL
B Example AMD_.0
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ARB
ARB Resolution Band width
B Function Switches the mode for setting resolution bandwidth to AUTO or MANUAL
Header Program command Query Response
ARB |ARB._a a=0, 1 ARB? ARB_a a=0,1
M Valueofa @: MANUAL
1. AUTO
M Suffixcode = None
B Initial setting 1: AUTO
M Example ARB_&
ARB_1
AST
AST Sweep Time
M Function Switches the mode for setting frequency sweep time to AUTO or MANUAL.
Header : Program command " Query Response
AST |AST_a a=0, 1 AST? AST_ .a a=0, 1

M Valueofa @: MANUAL
1: AUTO

M Suffixcode = None
B Initial setting 1: AUTO

B Example AST_8
AST_1
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ASWT
ASWT Auto Sweep Time
M Function Sets the auto sweep time.
Header Program command Query Response
ASWT |ASWT_sw sw=FAST, SLOW |ASWT? sw sw=FAST, SLOW
M Valueofsw  FAST: FAST

M Suffix code
M Initial setting

SLOW: NORMAL

None

SLOW (provided the address already allocated is not initialized }

M Example ASWT_FAST
ASWT.__SLOW
AT
AT RF Attenuator
M Function Sets the RF attenuator.
Header Program command Query Response
AT AT_a a=AUTO, UP,DN,0t%55 |AT? : a a=01055
5 step
B Valueofa AUTO: AUTO
UP: UP
DN: DOWN
@ to 55(bstep):  0to55dB (5dBstep)
M Suffix code None: dB
DB: 4dB
B Initial setting Caleulated value when AUTO is selected for ATT
B Example AT_10
AT_55
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ATT
ATT RF Attenuator
M Function Sets the RF attenuator.
Header Program command Query Response
ATT |ATT_a a=0to11 ATT? ATT_a a=0toll
W Valueofa @ 0dB 6 5dB
1 104dB 7: 1548
2: 20dB 8: 25dB
3: 30dB 9: 3548
4 40dB 16: 45 dB
5 50dB 11: 55dB
M Suffix code None
M Initial setting Calculated value when AUTO is selected for ATT
B Example ATT_1
ATUN
ATUN Auto Tune
B Function Detects the maximum peak point within the frequency band specified in the BG
(BackGround) band and displays its spectrum in the center of the screen in
CENTER-SPAN mode.
Header Program command Query Response
ATUN |ATUN —_— -
M Example ATUN
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AUNITS
AUNITS Unit for Log Scale
B Function Sets one of the display unit systems when the LOG scale is selected.
Header Program command Query Response
AUNITS JAUNITS..a AUNITS? a )
a=DBM, DBUV, DBMV, DBUVE, V,W a=DBM, DBUV, DBMV, DBUVE, V,
W

M Valueofa DBM: dBm

DBUV:  dBuV

DBMV: dBmV
DBUVE: dBmV (emf)
V: A%

W w

M Suffix code None
M initial setting DBM: dBm (provided the address already allocated is not initialized)

M Example AUNITS._DBM
AUNITS_V

AUTO

AUTO Coupled Function Ali Auto

B Function Executes all coupled functions (RBW, VBW, SWT, ATT) in AUTO mode.
Header Program command Query Response
AUTO |AUTO —

B Example AUTO
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AVB
AVB Video Band width |
B Function Switches the mode for setting the video bandwidth to AUTO or MANUAL.
Header . Program command ' Query Response
AVB |[AVB_a a=0,1, 2 AVB? AVB_ a a=0,1, 2

M Valueofa @ MANUAL

1. AUTO

2: OFF
M Suffix code None
B initial setting 1: AUTO
B Example AVB_0

AVB__1

AVR
AVR Number of Trace Average
B Function Sets the averaging rate (number of sweep repetitions) to average the trace display.
Header Program command Query Response
AVR |AVR_a a=0to4 AVR? AVR_a a=0to4

B Valueofa 2 4 times

1 8 times

2: 16times

3:  32times

4: 128times

B Suffix code None
M Initial setting 1. 8times

I Example AVR_0
AVR_3
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AWR
AWR Trace A Write Switch
B Function Controls writing the waveform data to trace A.
Header Program command Query Response
AWR |AWR_a a=ON, 1, OFF, 0 AWR? AWR_a a=0N, OFF
M Valueofa ON: TRACE A WRITE ON (Same functionas CLRW_TRA )
1: TRACE A WRITE ON { Same function as CLRW.__TRA )
OFF: TRACE AWRITE OFF (Same function as VIEW_TRA )
@ TRACE A WRITE OFF (Same function as VIEW_TRA )
B Suffix code None
M Initial setting 1: TRACEA WRITEON
B Example AWR_O
A1l
A1 Trace A Write ON
B Function Clears trace A waveform data to set the write mode to ON,
{same function as AWR_1/CLRW_TRA)
Header Program command Query Response
Al |Al —_—
B Example Al
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A2
A2 Trace A Max Hold
M Function Allows trace A waveform to be processed in MAX HOLD mode
(same function as AMD.__.1).
Header Program command Query Response
A2 JAZ S -
B Example Az
BEP
BEP Buzzer Switch
M Function Turns the buzzer switeh ON or OFF (whether to buzz when an error cecurs).
Header Program command Query Response
BEP |BEP_sw sw=0N, 1, OFF, 0 S
M Valueofsw  ON: ON
1 ON
OFF: OFF
& OFF
M Suffix code None

M Initial setting ON: ON

B Example

BEP_ON
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BGWR
BGWR Trace BG Write Switch
B Function Controls writing the waveform data to trace BG.
Header Program command Query Response
BGWR |BGWR_sw sw=ON, 1, OFF, 0 | BGWR? BGWR_sw sw=ON, OFF |

M Value of sw

M Suffix code
M Initial setting

ON:  TRACE BG WRITE ON
1: TRACE BG WRITE ON

None

ON: TRACE BG WRITE ON

( Same function as CLRW_TREG )
: (Same function as CLRW_TREG )
OFF: TRACE BG WRITE OFF (Same function as VIEW _TRBG )
@ TRACE BG WRITE OFF (Same function as VIEW _TRBG )

B Example BGWR_ON
BIN
BIN ASCIi/Binary Data Out
B Function Outputs the trace data in ASCII or BINARY format.
Header Program command Query Response
BIN |BIN_.a a=0, 1, ON,OFF —
M Valueofa @ ASCI
1 BINARY
OFF: ASBCII
ON: BINARY
M Suffix code None
M initial setting @:  ASCH
W Example BIN_@
BIN_ON
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

BMD
BMD Trace B Storage Mode
B Function Selects the mode for processing trace B waveform.
Header Program command Query Response
BMD {BMD_.a a=0t05 BMD? BMD__a a=0t05
M Vaiueofa @: NORMAL
1. MAXHOLD
2: AVERAGE
3: MINHOLD
4. CUMULATIVE
H: OVER WRITE
M Suffix code None
B initial setting &: NORMAL
M Example BMD__@
BNDC
BNDC Band Select
M Function Selects one of the bands in the frequency range of 0 to 8.5 GHaz.
Header Program command Query Response
BNDC {BNDC._a a=AUTO, 0,17, 1* |BNDC? BNDC..a  a=AvTo,0,17,1"

M Valueofa AUTO: BANDAUTO = 0Hzt8.5GHz

@: BAND O = Q0 Hzto 2 Gz
1-: BAND 1™ = 1.7GHz to 7.5 GHz
1-+: BAND1" ° =65CGHz%8.5GHz

B Suffix code None
B Initial setting AUTO: BANDAUTO = 0Hztw85CGHz

M Example BNDC_AUTO
BNDC_1+
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BSAUTO
BSAUTO BW /SWT Auto
B Function Allows RBW, VBW, and sweep time to be set in AUTO mode.
Header Program command Query Response
BSAUTO |BSAUTO — e
M Example BSAUTO
BWR
BWR Trace B Write Switch
B Function Controls writing the waveform data to trace B.
Header Program command Query Response
BWR |BWR_a a=ON, 1, OFF, 0 BWR? BWR_a a=O0N, OFF

M valueofa ON: TRACE B WRITE ON ( Same function as CLRW..TRB )

1: TRACE B WRITE ON ( Same function as CLRW..TRB )
OFF:  TRACE B WRITE QOFF ( Same function as VIEW_TRB )
@ TRACE B WRITE OFF { Same function as VIEW_.TRB )

B Suffix code None
B Initial setting 1: TRACE B WRITE ON
B Example BWR_@
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SECTION8 DETAILED DESCRIPTION OF COMMANDS

BZR
BZR Sounds Buzzer
B Function Sounds the buzzer.
Header Program command Query Response
BZR [BZR —_— e
B Example BZR
B1
B1 Trace B Write ON
B Function Clears trace B waveform data to set the write mode to ON (same function as
BWR_1, CLRW._TRB).
Header Program command Query Response
B1 |B1 —
B Example B1
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B2

B2 Trace B Max Hold
M Function Allows trace B waveform to be processed in MAX HOLD mode (same funection as
BMD..1).
Header Program command Query Response
Bz B2 — —_—
M Example B2
CA
- CA RF Attenuator Auto
B Function Sets the attenuator to AUTO mode (same function as AAT 1, AT_AUTO).
Header Program command Query _ Response
CA |CA e
B Example CA
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CAL
CAL Calibration
M Function Selects the way of calibrating this instrument using internal CAL signal.
Header Program command Query Response
CAL |CAL._.a 8=0t02 S —
M Valueofa @: All
1. Frequency
2: Level
W Suffix code None
M Example CAL_O
CF
CF Center Frequency
M Function Sets the center frequency (same function as CNF).
Header Program command Query Response
CF |CF_f CF? f
CF_a f= — 100000000 to 0 to 8500000000
s Tranafers the data without suffix code
as if represented in units of Hz
W Value of f ~100 MHz to 8.5 GHz
B Valueofa UP: CENTER FREQ STEP UP ( Same function as FUP )
DN: CENTER FREQ STEP DOWN ( Same function as FDN )
B Suffix code f:  None: Hz (107 0) : None
HZ: Hz{10~0)
KHZ,KZ: kHz(10~3)
MHZ,MZ: MHz(10°6)
GHZ ,GZ: GHz(10~9)
B Initial setting Value of f = 4.25 GHz
M Example CF._1235456
CF_b5@MHz
CF_UP

8-21



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

CLRW
CLRW Clear & Write
B Function Clears the trace waveform data to set the write mode to ON.
Header Program command Query Response
CLRW JCLRW_tr E— ——
M Value of tr TRA: Trace A (same function as AWR__1)
TRB: Trace B {same function as BWR._1)
TRBG: Trace BG (same function as BGWR_1)
TRTIME: Trace TIME (same function as TMWR..1)
B Example CLRW_TRA
CMK?
CMK? Current Marker Position
M Function Reads the current marker position.
Header Program command Query Response
CMK? e CMK? CMK_a 2=040500

B Valueofa 0 to 500
MW Example CMK?
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CNF Center Frequency
M Function Sets the center frequency (same function as CF).
Header Program command Query Response
CNF |CNF_f CNF? CNF_T
= — 100000000 to 0 to 8500000000

Transfers the data without suffix code
as if represented in units of Hz

W Valueoff ~100 MHz to 8.5 GHz

M Suffix code None: Hz(10°0)

HZ: Hz (10~ 0)

M Initial setting

"KHZ ,KZ: kHz (10 3)
MHZ MZ: MHz (10" 6)
GHZ ,GZ: GHz(10~9)

Value of f = 4.25 GHz

B tExample CNF_123456
CNF_5@MHZ
CNF?
CONTS
CONTS Continuous Sweep Mode
B Function Sets the sweep mode to continuous mode (same function as S1).
Header Program command Query Response
CONTS [ CONTS -
M Example CONTS
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CORC Correction Factor Initialization
M Function Initializes the correction factor currently selected by the CORR command.
Header Program command Query Response
CORC [CORC —_—
M Example CORC
All frequency data and level data are initialized. The initialized data is used as the
correction value of 0 dB in each frequency range.
CORD
CORD Correction Factor Entry
B Function Registers the correction factor currently selected by the CORR command. If the
correction factor is selected for OFF, it is not valid.
Header Program command Query Respdnse
CORD [CORD_n,f.f n=0to 149 CORD?_n CORD._.n,f,€ n=0to 149
f= 0tp 400 GHz f= 10 400 GHz (no units)
€= —~100.00t0 +100.00dB f= ~100.00 to +3100.00 4B
{incremented by 0.01 dB steps) (incremented by 0.01 dB steps)
M Valueofn 0 to 149
B Valueoff 0 to 400 GHz
B Valueof ¢ —160.00 to +100.00 dB (incremented by 0.01 dB steps)
M Suffixcode f: None: Hz(10°0)
HZ: Hz(10~0)
KHZ: kHz(16~3)
MHZ: MHz(10-8)
GHZ: GHz (109}
£: None: dB
DB: dB
B Example CORD_@, 1IMHZ , 10
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CORR
CORR Correction Factor Select
M Function Selects the type of correction factor.
Header Program command Query Response
| CORR |CORR_a a=0t5, OFF |CORR? CORR_a 2=0105
M Valueofa OFF: OFF
@ : OFF
1 : CORR1
2 : CORR2
3 : CORR3
4 CORR4
5 CORRS5
B Suffix code None
M Initial setting @:OFF (provided the correction factor already registered is not initialized)
B Example CORR_@
CORR_2
CORR_4
CORRLABEL
CORRLABEL  Correction Factor Label
B Function Registers the name of the correction factor currently selected by the CORR
command.
Header Program command Query Response
CORRLABEL |CORRLABEL_n, text CORRLABEL? _.n | "text"

B Value of text
B Valueofn

B Suffix code
B Example

A string of up to 30 characters enclosed by double or single quotation marks.
l1tob
None

CORRLABEL..1,"CORRECTION FACTOR"
CORRLABEL._2, "MS2682A"
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COUPLE
COUPLE Coupling Mode
B Function Switches the coupling to AC or DC to monitor FM waveform.
Header Program command Query Response
COUPLE | COUPLE _sw COUPLE? sw sw=AC, DC

B Valueofsw AC: ACCOUPLING
DC: DCCOUPLING

W Suffix code None
M Initial setting AC: ACCOUPLING

] B Example COUPLE._AC
COUPLE_DC

CR

CR Resolution Band width Auto

B Function Sets the resolution bandwidth selection to the AUTO meode (same function as

ARB_.1,RB._AUTO).
Header Program command Query Response
CR {CR —_—
B Example CR
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CRS
CRS Count Resolution
B Function Selects the frequency resolution of frequency counter.
Header Program command Query Response
CRS |CRS_a a=0tos  |CRS? CRS._a a=0t03
M Valueofa 3. 1Hz
1: 10Hz
2: 100Hz
3: 1kHz
M Suffix code None
M Initial setting 3. 1kHz
M Example CRS_@
CRS_.3
CT
CcT Sweep Time Auto
M Function Sets the frequency sweep time to AUTO mode (same function as AST..1,
ST._.AUTO).
Header Program command Query Response
CcT CT e —_—
M Example CT
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v

cv Video Band width Auto

M Function Sets the video bandwidth to AUTO mode (same function as AVB..1, VB__AUTO).
Header Program command Query Response

v |CV o —

M Example cv

DATE

DATE Date

M Function Sets the clock built in MS2602A instrument to the specified date.
Header Program command Query Response
DATE |{DATE_yy,mm,dd DATE? yy,mm,dd

W Vaiueofyy  00t099 (year)

W Vaiue of mm  01to0 12 (month)
B Valueofdd  01to31(day)

M Suffix code None

M Example DATE_92,08,31
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DDTYP
DDTYP DATE DISP
M Function Set the display format of the date.
Header Program command Query Response
DDTYP {DDTYP._a a=0,1,2 |DDTYP_a DDTYP_a a=0,1,2
M Valueofa @: YY/MM/DD
1 MMM-DD-YY
2: DD-MMM-YY
M initial setting YY/MM/DD
M Example DDTYP_1
DET
DET Detection Mode
B Function Selects the detection mode of the waveform data being displayed.
Header Program command Query Response
DET |DET..d d=0t02 DET? d d=POS, SMP, NEG
POS, SMP, NEG

B Valueofd @: POSITIVE PEAK
1: SAMPLE
2: NEGATIVE PEAK
POS: POSITIVE PEAK
SMP: SAMPLE
NEG: NEGATIVE PEAK

M Suffix code None
M Initial setting @: POSITIVE PEAK

B Example DET_.@
DET._.SMP
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DETM
DETM Detection Mode
B Function Selects the detection mode of the trace specified to A or B.
Header Program ¢command Query Response
DETM |DETM_tr,sw DETM? _tr SW sw=POS, SMP, NEG
W Valueoftr TRA: Trace A
TRB: Trace B

B Value of sw

B Suffix code
B initial setting
M Example
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TRTIME: Trace TIME
POS: POSITIVEPEAK

SMP: SAMPLE
NEG: NEGATIVEPEAK
None

POS: POSITIVEPEAK
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DFMT
DFMT Display Format
B Function Specifies the format used in the display mode / display.
Header Program command Query Response
DFMT |DFMT__.sw DFMT? sw
sw=A, B, TIME, ABI, AB2, ABCI,
ABG2Z, ATIMEL, ATIME2
B Valueofsw A: Trace A
B: Trace B
TIME: Trace TIME
AB1: Trace A/ Trace B (A& B)
AB2: Trace A/ TraceB (A/B)

ABG1: Trace A/ Trace BG(BG>A)
ABG2: Trace A/ Trace BG (BG<A)
ATIME1: Trace A/Trace TIME (TIME>A)
ATIMEZ: Trace A/Trace TIME (TIME<A)

B Suffix code None
M [nitial setting A: TraceA
B Example DFMT__TIME
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DL
DL Display line, Display line Level
M Function Turns the display line ON/OFF and sets its level.
Header Program command Query Response
DL |[DL_.sw DL? OFF
DL.C 14

B Valueofsw ON :0ON
OFF ; OFF

B Valueof? Value equivalent to -150.00 to +50 dBm (0.01 dB steps)
: —1.0006000 to 1.000000 MHz {when FM is monitored in trace Time mode)

B Suffix code None 1 Available for the current scale unit, provided 4V units are always
selected in LIN mode.
DB,DBM,DM : dBm
DBMV : dBmV
DBUV : dBuV
DBUVE ! dBxV (emf)
Vv vV
MV : mV
uv A
W W
MW : mW
Uw T W
NW : oW
PW : pW
FW : W
M Initial setting -50.00dBm
M Example DL_OFF
DL_-10.0DBM
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DPOINT
DPOINT Data Point
M Function Sets the data point.
Header Program command Query Response
DPOINT |DPOINT..sw  sw=NRM, DOUBLE |DPOINT? sSwW sw=NRM, DOUBLE
M Valueofsw NRM: 501 points

DOUBLE: 1002 points

B Suffix code None

B Initial setting NRM: 501 points (provided the address already allocated is not initialized )

M Example DPOINT._NRM
DSPLV
DSPLV Marker Level Absolute / Relative
B Function Specifies the marker level in the absolute value display or in the relative value
display when seen from the display line.
Header Program command Query Response
DSPLV |DSPLV._sw DSPLV? SwW

WM Valueofsw  ABS:Absolute value

REL : Relative value

M Suffixcode  None
B Initial setting ABS: Absolute value

W Example

DSPLV_REL
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DSPLVM
DSPLVM Marker Level Absolute / Relative
M Function With the trace mode specified, also specifies the marker level in the absolute value
display or in the relative value display when seen from the display line.
Header Program command Query Response
DSPLVM|DSPLVM_tr,sw DSPLWM?_tr SW

; B Valueoftr TRA  :TraceA

TRB  :TraceB

7 TRTIME : Trace Time
TRBG  :Trace BG

B Value of sw ABS : Absolute value
REL : Relative value

B Suffix codeF None
B Initial setting ABS: Absolute value

W Example DSPLVM_TRA,REL
DSUA
DSUA DSU (Data Storage Unit) Address
B Function Sets the GPIB address of the MC8104A Data Storage Unit.
Header Program command Query Response
DSUA |DSUA_a a=0t030 |DSUA? a a= 0t030

W Valueofa 0 to 30

M Suffixcode  None

M Initial setting Valueofa = 19 (Provided the address already allocated is not initialized.)
Bl Example DSUA_20
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ESE2

ESE2 Event Status Enable ( END )

B Function Allows the END Event Status Enable Register to select which bit in the
corresponding Event Register causes 2 TRUE ESB summary message bit 2 when
set.

Header Program command Query Response
ESE2 |ESEZ_a a=0t0255 |ESE2? a= 0 to 255
M Valueofa 0to255: Represents the sum of the bit weighted values enabled by the square of
the bit number corresponding to bits 0, 1, 2, 3, 4, 5, 6, 7 of END Event
.. Status Register.
W Suffix code None
M Example ESE2_1
ESR2?
ESR27? Event Status Register (END)
B Function Allows the sum of the binary-weighted event bit values of the END Event Status
Register to be read out by converting them to decimals. After readout, the END
Event Status Register is reset to 0.
Header Program command Que.ry Response
ESR27? e ESR27 a= 0 to 255
M Valueofa 0 to 255
M Suffix code None
M Example ESR2?
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EXTTYPE
EXTTYPE Ext Trigger Input Type
M Function Chooses the level input from the external trigger when EXT is selected for trigger
source.
Header Program command Query Response
EXTTYPE |EXTTYPE_sw EXTTYPE? sw sw=10V, TTL

W Valueofsw 10V: INPUT1(£10V)
TTL: INPUTZ2(TTL)

M Suffixcode  None
M Initial setting 10V: INPUT1(£10V)

..... M Example EXTTYPE_106V
EXTTYPE__TTL
E1
E1 Peak Search
M Function Executes the function for peak search (same function as MKS__0, MKMP).
Header Program command Query . Response
E1 |E1 — EE—
M Example El
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E2

E2 Marker to CF
W Function Sets the marker frequency to the center frequency (same function as MKR_3,
MKCHE).
Header Program command Query .Response
E2 |E2
M txample £E2
E3
E3 Marker to CF Step Size
"M Function Sets the marker frequency to the frequency step size (same function as MKR_5,
MKSS).
Header Program command Query Response
E3 |E3 N
B Example E3
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E4

E4 Marker to REF
M Function Sets the marker level to the reference level (same function as MKR__4, MKRL).
Header Program command Query Response
E4 E4 — —_—
M Example E4
FA
FA Start Frequency
B Function Sets the start frequency (same function as STF).
Header Program command Query | Response
FA |FA_T FA? f
= — 100000000 to 0 to 8500000000
Transfers the data without suffix code
ag if represented in units of Hz
B Valueof f —100 MHz to 8.5 GHz
B Suffix code None: Hz (10~ 0)
HZ: Hz (10~ 83)
KHZ ,KZ: kHz(106-3)
MHZ ,MZ: MHz(10°86)
GHZ,GZ: GHz(10-9)

M initial setting
W Example
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

FAD)
FADIJ FINE ADI
M Function Set the ON/OFF of FINE ADJ, and frequency.
Header Program command Query Response
FADJ {FADJ_ON —_—
FADJ_OFF FADJ? FADJ_OFF
FADJ_¥T FADJ? f{ Outpuat the value without units or in
: Hz)

{ Refurn the frequency vaive when it is
ON, and return "FADJ_OFF" when it
is OFF, )

W Vvalue of f ~50 to 50 kHz

M suffix code None: Hz

' KHZ ,KZ: kH=z
W initial setting —1.5kHz
M Example FADJ__1KHZ
FB
FB Stop Frequency
B Function Sets the sﬁop frequency ( same function as SOF ).
Header Program command Query Response
FB |FB_f FB? f
= — 100000000 to G to 8500000000

Transfers the data without suffix code
as if represented in units of Hz

W Valueoff ~100 MHz to 8.5 GHz

M Suffix code None: Hz(10°0)

HZ: Hz(10~0)

KHZ ,KZ: kHz(10~3)
MHZ ,MZ: MHz(10-86)
GHZ ,GZ: GHz(10"9)

B initial setting Value off = 8.5 GHz
M Example FB_5GHZ
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FDN
FDN Center Frequency Step Down
W Function Decreases the center frequency by the frequency step size, if it has been set (same
function as CF..DN).
Header Program command Query Response
FDN |FDN —
B Example FON
FMRNG
FMRNG FM Range
W Function Sets the bandwidth for demodulating FM when trace TIME is selected for FM
monitoring.
Header Program command Query Resporise
FMRNG | FMRNG_.f FMRNG? f £=2000 to 200000
Transfers the data without suffix code
as if represented in units of Hz

M Value of f 2 kHz/div
20kHz/div
200 kHz/ div

M Suffix code None: Hz/div
' HZ: Hz /div

KHZ ,KZ: kHz/div

MHZ ,MZ: MHz/div

GHZ ,GZ: GHz/div

B Initial setting 200 kHz/div
M Exampie FMRNG._.28KHZ
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FRQ
FRQ Frequency Mode
M Function Selects the mode for setting the FG frequency band.
Header Program command Query Response
FRQ |[FRQ_a a=0to2 FRQ? - |FRQ..a a=0to2
B Valueofa @: CENTER-SPAN
1. START-SPAN
2: START-STOP
W Suffixcode  None
M Initial setting 2: START-STOP
M Example FRO_O
FRQ..1
FS
FS Full Span
B Function Sets the frequency span to the full span that is the maximum value settable in the
frequency band being set.
Header Program command Query Response
FS |FS _ -
B Example FS
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FSS
FSS Frequency Step Size
B Function Sets the frequency step size for stepping up / down the frequency (same function as
S8).
Header Program command Query Response
FSS |FSS_f FSS? FSS..f

f=1 to 8500000000
Transfers the data without suffiz code
as if represented in units of Hz

M Valueoff 1Hzto 8.5 GHz

M Suffix code None: Hz(10"8)
HZ: Hz (10" 0)
KHZ ,KZ: kHz (10~ 3)
MHZ ,MZ: MHz (10" 6)
GHZ ,GZ: GHz {10~ 9)

M Initial setting 1GH:z

M Example FSS_1GHZ
FSS._1000
FUP
FUP Center Frequency Step Up
B Function Increases the center frequency by the frequency step size, if it has been set (same
function as CF_UP).
Header Program command Query Response
FUP {FUP _ A —
B Example FUP
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GATE
GATE Gate Sweep ON/ OFF
M Function Allows the gate function to be set to ON or OFF
Header Program command Query Response
GATE |GATE_sw sw=0N, 1, OFF, 0 |GATE? swW sw=0N, OFF
B Vvalueofsw ON: ON
1. ON
OFF. OFF
@: OFF
W Suffix code None
M Initial setting OFF: OFF
B Example GATE_ON
GD Gate Delay
B Function Sets the delay time of gate.
Header Program command Query Response
GD |GD_t GD? t =0 t0 65500
Transfers the data without suffiz code as if
represented in units of usec :
B Valueoft 0 to 65.5 msec
B Suffix code None: msec
US: usec
MS: msec
SZ sec

M initial setting
M txample

Value oft = 0 sec

GD_2@MS
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GE Gate End
B Function Allows the interval of gate to be ended internally or externally.
Header Program command Guery Response
GE |GE_sw sw=INT, EXT GE? sw sw=INT, EXT
B Valueofsw INT: INTERNAL
EXT: EXTERNAL
M Suffix code None
M initial setting INT: INTERNAL
B Example GE_INT
GL
GL Gate Length
B Function Sets the length of gate.
Header Program command Query Response
GL |GL_t GL? t t=20'to 65500
Transfers the data without suffix code as if
represented in units of usec
B Valueoft 20 usec to 65.5 msec

B Suffix code

M Initial setting
B Example
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GPIA
GPIA GPIB 2 Self Address
I Function Sets GPIB 2 self address.
Header Program command Query Response
GPIA |GPIA_a a=0to30 |GPIA? a=01030
M Vaiueofa 0to 30
M Suffix code None
M Initial setting Value of a = 16 (provided the address already allocated is not initialized)
B Example GPIA @
GPIA_30
GTOUT
GTOUT GPIB Talker time out
B Function Sets the time out of the GPIB talker function (plotter/printer output, data output
from PTA, ete)
Header Program command Query Response
GTOUT [GTOUT.t QTOUT?
M Valueoft 110255: 1secto255sec
@: No time out (infinite wait state)

B Suffixcode - None
M Initial setting 30:30sec
M Example GTOUT_.6@
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HN
HN | Band Select
B Function Selects one of the bands in the frequency range from 0 to 8.5 GHz.
Header Program command Query Response
HN HN_a a=0to2 |HN? a a=0t02
dkk
B Valueofa @: BANDO
1:  BANDI-
2: BAND1*
M Suffix code None
B Initial setting (BAND_AUTO)
B Example HN_.@
Note: The response when the band is selected for BAND AUTO becomes “ ##+ “.
HNLOCK
HNLOCK Band Select
B Function Selects one of the bands in the frequency range from 0 to 8.5 GHz.
Header Program command Query Response
HNLOCK [ HNLOCK _a a=0to2, OFF |HNLOCK? HNLOCK__b b=0ON, OFF
M Valueofa ] BANDO ( Same function as BNDC__@ )
1. BANDI- (Same function as BNDC_1-)
2: BAND1* ( Same function as BNDC_1+ )
OFF: BANDAUTO ( Same function as BNDC_AUTO)

W Valueofb ON: BANDG®G, 1-. 1%
OFF: BAND AUTO

B Suffix code None
B initial setting OFF: BANDAUTO
B Example HNLOCK_.2
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HNUNLK
HNUNLK Band Select
M Function Allows the bands to be selected in the AUTO mode (Same function as
BNDC_AUTO, HNLOCK_OFF).
Header Program command Guery Response
HNUNLK | HNUNLK —_— —_—
Bl Example HNUNLK
INI
INI Initialize
M Function Initializes all measurement control parameters to be initialized (same function as
IP).
Header Program command Query Response
INI JINI _— ——
M Example INI
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IP

IP Initialize
B Function Initializes all measurement control parameters to be initialized (same function as
IND).
Header Program command Query Response
IP |IP — ' -
M Example Ip

KSA

KSA Unit for Log Scale |
M Function Sets the unit system of LOG scale to dBm (same function as UNT_.0).
Header Program command _ Query Response
KSA [KSA —_— —
W Example KSA
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KSB
KSB Unit for Log Scale
M Function Sets the unit system of LOG scale to dBmV (same function as UNT_.2),
Header Program ¢command Query Response
KSB |KSB —_— —_—
MW Example KSB
KSC
KSC. Unit for Log Scale
B Function Sets the unit system of LOG scale to dB 4V (same function as UNT__1).
Header Program command Query Response
KSC {KSC .
M Example KSC
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KSD

KSD Unit for Log Scale

B Function Sets the unit system of LOG scale to V (same function as UNT._3).
Header Program command Query Response

KSD |KSD E— —

B Example KSB

KSE

KSE Title Entry

M Function Registers the title character string (same funetion as TITLE).
Header Program command Query Response

KSE |KSE._text — -

B Value of text Character string within 32 characters enclosed by double quotation marks or
single quotation marks

M Example KSE_."MS26@2A"
KSE_"SPECTRUM ANALYZER’
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KSG

KSG Average ON
B Function Allows the averaging to be used when set to ON.
Header Program command Query Response
KSG [KSG e E—
M Example KSG
KSH
KSH Average OFF
B Function Turns off the averaging operation to set the mode for processing waveform to
NORMAL.
Header Program command Query Response
KSH |[KSH e _—
M Example KSH
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KSO

KSO Delta Marker to Span
B Function Sets the delta marker frequency to frequency span (same function as MKR_8,
MKSP).
Header Program command Query Response
KSO |KSO — —_—
M Example KSO
LG
LG Scale
B Function Sets the magnification of Y axis and scale.
Header Program command Query Response
LG |LG_f LG? £ £=0,1,2,5, 10
LG_a
B Valueof¢ Sets the scaling funetion to linear mode,

2dB/div (Sets the scaling function to logarithmic mode)
: 5dB/div (Sets the scaling function to legarithmic mode)
1@: 10dB/div (Sets the scaling function to logarithmic mode)

M Valueofa UP. SCALEUP
DN: SCALE DOWN

]
1. 1dB/div(Sets the scaling function to logarithmic mode)
2
5

M Suffix code None: dB/div
DB,DBM,DM: dB/div

W [nitial setting 1@: 10dB/div

M Example LG_UP
LG._5DB
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LN Linear Scale
M Function Sets the Y axis scale to linear mode.
Header Program command Query Response
LN LN —_—
B Example LN
LSS
LSS Reference Level Step Size (Manual)
M Function Sets the step size (manual values) of reference level increasing or decreasing in the
specified step level.
Header Program command _ Query Response
LSS |LSS_¢ LSS? LSS_¢
£=0.1to 100.0
Transfers the data witheut suffix code
as if represented in units of 4B
M Value of¢ 0.1t0100.0dB (0.1dB step)

M Suffix code

M Initial setting

M Example

None: dB
DB,DBM,DM: dB

Valueof £ = 1dB

LSS_6
LSS _10

8-53



SECTIONS DETAILED DESCRIPTION OF COMMARNDS

LSSA
LSSA Reference Level Step Size ( Auto )
B Function Sets the step size (auto values) of reference level increasing or decreasing in the
specified step level during LOG SCALE.
Header Program commanc_i Query Response
[SSA |LSSA..a LSSA? LSSA_a a=1,2,5, 10
B Valueofa 1. 1div
2: 2div
5: 5 div
13: 1o0div

M Suffix code None
M Initial setting 1: 1 div

M Example | SSA_10
MADJBWLN
MADJBWLN ADIJ-CH Band Line
B Function Turns the display of the adjacent channel range line ON/OFF.
Header Program command Query Response
MADJBWLN | MADJBWLN _sw MADJBWLN? SW

B Valueofsw  OFF:OFF
ON :ON

| Sufﬁx.code None
M Initial setting OFF:OFF
M Example MADJBWLN_OFF
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MADJCTRLN
MADIJCTRLN  ADJ-CH Center Line
M Function Turns the display of the adjacent channel center line ON/OFF.
Header Program command Query Response
MADJCTRLN |MADJCTRLN _sw MADJCTRLN? sW
B Vaiueofsw  OFF:OFF
ON :ON

M Suffixcode  None
M Initial setting ON:ON
M Example MADJCTRLN._OFF

MADJGRAPH

MADJGRAPH Adjacent CH Graph

B Function Specifies the graph display function of Adj-CH measure with the ON/OFF
parameter.
Header Program command Query Response
MADJGRAPH | MADJGRAPH_a a=0N, orr | MADJGRAPH? a
M Valueofa OFF : GRAPH OFF

M Suffix code

ON :GRAPHON

None

M initial setting ON:Graph ON

B Example

MADJGRAPH_ON
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MADJMOD

MADJMOD ADJ-CH Measure Method
B Function Selects the calculation method of Adj-CH measure.

Header Program command Query Response

MADJMOD | MADJMOD_sw ~ |MADJIMOD? sw
sw=MOD, UNMD

W Valueofsw  MOD :Reference=Total Power (Mod method)
: INMD : Reference =REF LEVEL (un-mod method)

B Suffixcode  None
M Initial setting MOD :R:Total Power

M Example MADJMOD._MOD

MC

MC Frequency Counter

M Function Turns ON or OFF the function for measuring the marker frequency during display

with the counter (same function as MEAS_FREQ).

Header Program command Query Response

MC MC_a e

M Valueofa ON: ON
OFF: OFF

M suffix code None
M [nitial setting OFF: OFF

B Example MC_ON
MC_OFF
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MEAS
MEAS Measure Function |
B Function Executes each item of the Measure functions when specified.
Header Program command Query Response
MEAS |MEAS_datal,data2 MEAS? datal
datal = OFF, FREQ, NOISE, OBW,
ADJ, TEMP, POWER

B Value ofdatal,dataz

Formatl: Specifies the measure item and whether to switch it ON/OFF or execute it

OFF
FREQ,ON
FREQ,OFF
NOISE,ON
NOISE,OFF
OBW, EXE
ADJ,EXE
TEMP, ON
TEMP,OFF
TEMP, CHECK
POWER, EXE

: Measure OFF

: Frequeney count ON

: Frequency count OFF

: Noise calculation ON

: Noise calculation OFF

: Executes the OBW caleulation

: Executes the ADJ-CH calculation

: Sets template line display to ON

: Sets template line display to OFF

: Executes template check (and sets template line display fo ON)
: Executes the burst power calculation

Format2: Specifies the measure item and calculation system, then whether to switch it ON/OFF or

execute it

NOISE,ABS
NOISE,CN
OBW, XDB
OBW,N

ADJ , UNMD
ADJ ,MOD

: Sets noise calculation (Absolute method) to ON

: Sets noise calculation (C/N ratio method) to ON

: Executes OBW calculation (X dB down method)

: Executes OBW calculation (N% method)

: Executes ADJ-CH caleulation (R:Ref Level method)

: Executes ADJ-CH caleulation (R:Total Power method)
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MKA?
MKA? Marker Level Read
M Function Reads out the level data at the marker point. At the delta marker point, the level
differences are read out (same function as MKL?).
Header Program command Query Response
MKA? e MKA? £
v
W
f
B Valueoft No unit, Level data with 1 dB unit (when display unit system for marker level is
dB), Resolution 0.01 dB
B Valueofv No unit, Level data with 1 nV unit {(when display unit system for marker level is
V), Resolution 6.1 nV
"No unit, Level data with 1 V unit (for EXT TRIG MONITOR), Resolution 0.001V
B ValueofW  No unit, Level data with 1 pw unit (when unit system for marker level is W),
Resolution1aW
B valueoff No unit, Frequency data with 1 Hz unit (for FM MONITOR), Resolution 1 Hz
B Example MKA?
MKACT Marker Active
W Function Selects the active marker among the multimarkers.
Header ~ Program command Query Response
MKACT |MKACT_a a=11010 |MKACT? a a=1t010
B Valueofa 1 to 10 (multimarker No.)

B Suffix code

None

B Initial setting 1. 1

W Example
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MKC
MKC Frequency Counter
M Function Turns ON or OFF the function for measuring the marker frequency during display
with the counter (same function as MEAS. _FREQ).
Header Program command Query Response
MKC |MKC..a a=0, 1 MKC? MKC_.a a=0,1
M Valueofa @: OFF
i: ON
B Suffix code None
M Initial setting @: OFF
M Example MKC._.@
MKC_.1
MKCF
MKCF Marker to CF
B Function Sets the marker frequency to the center frequency (same function as MKR._3, E2).
Header Program command Query Response
MKCF {MKCF —_— —_—
M Example MKCF
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MKD
MKD Delta Marker Mode
B Function Sets the marker mode to delta marker mode.
Header Program command Query Response
MKD (MKD —_
M Example MKD
MKF?
MKF? Marker Frequency Read
B Function Reads out the frequency or time data at the marker point. At the delta marker
mode, the frequeney or time differences are read out.
Header Program command Query Response
MKF? S — MKF? f
t
B Valueoff No unit, frequency data with 1 Hz unit, Resolution 0.1 Hz
B Valueoft No unit, time data with 1 zs unit, Resolution 0.1 usec
W Example MKF?
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MKFC
MKFC Frequency Counter
M Function Turns ON or OFF the function for measuring the marker frequency during display
with the counter (same function as MEAS _FREQ).
Header Program command Query Response
MKFC |MKFC_a a=0ON, 1, OFF, 0 |MKFC? a a=0, 1
M Valueofa ON: ON
1. ON
OFF: OFF
@ OFF
B Suffix code None
B Initial setting @: OFF
B Example MKFC_0
MKFC_ON
MKFCR
MKFCR Count Resolution
B Function Selects the frequency resolution of frequency counter.
Header Program command Query Response
MKFCR | MKFCR_f MKFCR? f
f=1, 10, 100, 1000
MKFCR_a Transfers the data without suffiz code
as if represented in units of Hz
M Valueoff 1Hz
10Hz
100 Hz
1kHz
B Valueofa up. vup
DN: DOWN
M Suffix code None: Hz (10°0)
HZ: Hz(10°0)
KHZ,KZ: kHz (10°3)
MHZ ,MZ. MHz (10°6)
GHZ,GZ: GHz(10"9)
M initial setting 1kHz
M Example MKFCR_1HZ
MKFCR_UP
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MKL?
MKL? Marker Level Read
B Function Reads out the level data at the marker point. At the delta marker mode, the level
differences are read out.
Header Program command Query Response
MKL? MKL? £
Vv
W
f
M Valueof? No unit, Level data with 1 dB unit (when display unif system for marker level is
dB), Resolution 0.01 dB
M Valueofv No unit, Level data with 1 nV unit (when display unit system for marker level is
V), Resolution 0.1 nV
No unit, Level data with 1 V unit (for EXT TRIG MONITOR), Resolution 0.001 V
B Value ofW No unit, Level data with 1 pW unit (when display unit system for marker level is
W), Resolution 1 aw
M Valueoff No unit, Frequency data with 1 Hz unit (for FM MONITOR), Resolution 1 Hz
M Example MKL?
MKLIST
MKLIST Multi Marker List
M Function Turns ON or OFF the multimarker list.
Header Program command Query Response
MKLIST {MKLIST _sw sw=0ON, 1, OFF, 0 |MKLIST? Sw sw=0ON,OFF

M Value of sw

M Suffix code
M Initial setting
B Example
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MKMCL
MKMCL Clear Multi Marker
M Function Clears all the registered multimarkers.
Header Pragram command Query Response
MKMCL |MKMCL e
M Example MKMCL
MKMHI
MKMHI Multi Marker
B Function Registers multimarkers on the peak point from the maximum level down to the
tenth in descending order.
Header Program command Query Response
MKMHT | MKMHI e e
B Example MKMHI
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MKMHRM Multi Marker
B Function Registers multimarkers on the harmonic frequency ranging from the reference
active marker frequency up to the tenth.
Header Program command Query Response

MKMHRM | MKMHRM — B

B Example MKMHRM
MKMIN
MKMIN Minimum Search
M Function Searches the spectrum being displayed for the minimum point and moves the
marker to that point.
Header Program command Query Response
MKMIN | MKMIN —_— e

M Example MKMIN
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MKML?
MKML? Multi Marker List Query ( Level )
B Function Reads out the level data at multimarkers.
Header Program command Query Response
MKML —_— MKML?__a £
\'
W
f
B Valueofa 110 (tultimarker No. )
B Vvalueof? No unit, Level data with 1 dB unit (when display unit system for marker level is
dB), Resolution 0.01 B
B Valueofv No unit, Level data with 1 nV unit (when display unit system for marker level is
V}, Resolution 0.1 nV
No unit, Level data with 1 V unit (for EXT TRIG MONITOR) Resclution 0.001 V
B ValueofW No unit, Level data with 1 pW unit (when display unit system for marker level is
W), Resolution 1 aw
M Valueof f No unit, Frequeney data with 1 Hz unit (for FM MONITOR) Resolution 1 Hz
M Suffix code None
MKMP
MKMP Marker Position
B Function Specifies the frequency of the designated multimarker number.
Header Program command Query Response
MKMP |MKMP_a,f MKMP?_a f
a=1to 10 | f=~100000000 to 8500000000
Transfers the data without suffiz code
as if represented in units of Hz
B Valueofa 1 to 10 ( Multimarker No. )
M Valueof f —100 MHz to 8.5 GHz

B Suffix code

M Example

None: Hz(10°0)
HZ: Hz (10°0)
KHZ ,KZ: kHz{10"3)
MHZ ,MZ: MHz(10%6)
GHZ,GZ: GHz(10°9)

MKMP_5 , 2400MHZ
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MKMULTI
MKMULTI Multi Marker
M Function Turns ON or OFF the multimarker.
Header Program command Query Response
MKMULTI {MKMULTI_sw sw=ON,1,0FF, ¢ |MKMULTI? sw sw=0ON, OFF
M Valueofsw ON: ON OFF: OFF

1: ON @ OFF
B Suffix code None
M initial setting OFF: OFF

B Example MKMULTI_.ON
MKN
MKN Marker Position
M Function Specifies the zone marker center position on the X axis in the frequency or time
unit.
Header Program command Query Response
MKN | MKN_f MKN? .t
MKN_t = ~100000000 to 0 to 8500600000
— Transfers the data without suffix code as
MKN._a if represented in units of Hz
t=-1000000000 to 1000000000
Transfers the data without suffiz code as
if represented in units of usec
W Valueoff — 100 MHz t6 8.5 GHz (0 to 8.5 GHz (specified when the valid trace is A, B, or BQ)
W Valueoft — 1000 sec to 1000 sec { specified when the valid trace is TIME )
M Valueofa  UP: UP  DN: DOWN |
W Suffix code f: None: Hz (100 t: None: msec
HZ: Hz (10°0) US:  usec
KHZ ,KZ: kHz(10°3) MS: msec
MHZ ,MZ: MHz(10°8) S: sec
GHZ,GZ: GHz(10°9) :
M Example MKN...188MHZ
MKN_UP
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MKOFF
MKOFF Marker Mode
B Function Turns off the marker mode.
Header Program command Query Response
MKOFF |MKOFF._a — e
B Valueofa ALL: Marker off
None: Marker off
W Suffix code None
B Example MKOFF_ALL
MKOFF
MKP
MKP Marker Position
B Function Specifies the zone marker center position on the X axis in the point unit (same
function as MKZ).
Header Program command Query Response
MKP IMKP_.p MKP? p=010500

M Valueofp 0 to 500
M Suffix code None
W Initial setting Valueof p = 250

M Example MKP_250
MKP_500
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MKPK Peak Search
M Function Searches the spectrum being displayed for one of the special points and moves the
marker to that point.
Header Program command Query Response
MKPK |MKPK_a E— e

: M Valueofa None: SEARCH PEAK (MAX)

HI. SEARCHPEAK (MAX)

NH: SEARCH NEXTPEAK
NR: SEARCH NEXTRIGHT PEAK
NL: SEARCH NEXTLEFTPEAK

M Suffix code None

B Example MKPK_HI
MKPK_NL
MKR
MKR Marker Mode
B Function Switches the marker mode and executes the MKR to ' functions.
Header . Program command Query Response
MKR |MKR_a a=0t07 MKR? MKR_a a=0t02
M Valueofa @: NORMAL 4: MKR to REF
1. DELTA 5. MKR to CFstep size
2: OFF 6: ._MKRtoSPAN
3: MKRtoCF 7: ZONE to SPAN

M Suffixcode  None
B initial setting @: NORMAL
W Example MKR._.@
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MKRL
MKRL Marker to REF
B Function Sets the marker level to the reference level (same function as MKR._.4, E4)
Header Program command Query Response
MKRL |MKRL e —_—
M Example MKRL
MKS
MKS Peak Search
B Function Searches the spectrum being displayed for one of the special points and moves the
marker to that point.
Header Program command Query Response
MKS |MKS._a a=0t02, 9to11 — .
B Valueofa @#: SEARCHPEAK (MAX)
1: SEARCH NEXTPEAK
2: SEARCH DIP (MIN)
9: SEARCH NEXTRIGHT PEAK
19: SEARCH NEXT LEFT PEAK
11: SEARCH NEXT DIP
M Suffix code None
M Example MKS_@
MKS._.9
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MKSLCT

MKSLCT Select Multi Marker

B Function Specifies one of the 1 to 10 multimarkers and sets the specified marker to ON or
OFF.

Header Program command - Query Response
MKSLCT |[MKSLCT._.a, sw a=1t010 {MKSLCT?_a SW sw=0N, OFF
sw=ON, 1, OFF, 0 . a=1t010

M Valueofa 1to 10 ( multimarker No,)

W Valueofsw ON: ON
1. ON
OFF. OFF
B: OFF

W Suffix code None
M Initial setting OFF: OFF

M Example MKSLCT._3,0N
MKSP
MKSP Delta Marker to Span
B Function Sets the delta marker frequency to the span (same function as MKR_8, KSO).
Header Program command Query Response
MKSP |MKSP —_— e
B Example MKSP
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MKSS
MKSS Marker to CF Step Size
M Function Sets the marker frequency as a frequency step size (same function as MKR._5, E3).
Header Program command Query Response
MKSS |MKSS e J—
MW Example MKSS
MKTRACE
MKTRACE Active Marker Trace
M Function Specifies the trace for displaying the marker when the display format is trace A/B.
Header Program command Query Response
MKTRACE |MKTRACE_tr MKTRACE? tr

W Valueoftr TRA: TraceA

TRB: Trace B

M Suffixcode  None
B initial setting TRA: TraceA

M Example

MKTRACE_TRB
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MKTRACK
MKTRACK Tracking ON/OQFF
B Function Sets the signal tracking function to ON or OFF.,
Header Program command Query Response
MKTRACK [MKTRACK_sw sw=0ON, 1, OFF, o0 |MKTRACK? SW sw=0N, OFF
M Valueofsw ON: ON
1 ON
OFF. OFF
@ OFF
M Suffix code None
M initial setting OFF: OFF
M Example MKTRACK_ON
MKW
MKW Zone Marker Width
M Function Specifies the zone marker width in the div unit.
Header Program command Query Response
MKW |MKW_a 2=0t02,5t07 MKW? MKW.__a 8=0102,5t07
M Valueofa B: 0.5div
1. Spot
2: 10div
B 1div
6: 2div
7. 5div

B Suffix code None
M Initial setting 5: 1div

B Example MKW_1
MKW_5
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MKZ
MKZ Zone Marker Position
M Function Specifies the zone marker center position on the X axis in the point unit (same
function as MKP).
Header Program command Query Response
MKZ |MKZ..p p=0 to 500 MKZ? MKZ_.p p=01t0 500
B Valueofp 0 to 500
M Suffixcode  None
M Initial setting Valueofp = 250
M Example MKZ..25@
MKZ_500
MKZF
MKZF Zone Marker Position
B Function Specifies the zone marker center position on the X axis in frequency or time units.
Header Program command Query Response
MKZF |MKZF_f MKZF? E
MKZF_t f=—100000000 to 0 to 8500000000
Transfers the data without suffix code as
ifrepresented inunitsof Hz
= ~100000000 to 8500000000
Transfers the data without suffix code as
if represented in units of usec
W Valueoff ~100 MHzto 8.5 GHz  (specified when the valid trace is A, B, or BG)
W Valueoft —1000sec to 1000 sec  ( specified when the valid trace is TIME )
B Suffix code f: None: Hz(10°0) t: None: msec
HZ: Hz(10°0) US:  usec
KHZ ,KZ: kHz{16°3) MS:  msec
MHZ, MZ: MHz(10°6) S: see
GHZ, GZ: GHz(10"9)
M Example MKZF_10@MHZ

MKZF._1206000000
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MNOISE
MNOISE Noise Measure Method
B Function Selects the caleulation method of noise measure.
Header Program cammand Query Response
MNOISE [MNOISE .sw sw=ABS,CcN |MNOISE? swW
M Value ofsw  ABS: Absolute method
CN :C/N Ratio method
M Suffix code None
M Initial setting ABS: Absolute
M Example MNOISE_ABS
MOBW
MOBW OBW Measure Method
B Function Selects the calculation method of OBW.
Header Program command Query Response
MOBW |MOBW_sw sw=XDB,N |MOBW? swW

M Valueofsw  XDB:XdB down method

N  :N%method

M Suffixcode  None
M Initial setting N :N% method
B Example MOBW_N
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MON Monitor Mode
M Function Selects the function for monitoring the sound from the detector output.
Header Program command Query Response
MON |MON_m MON? m m=AM, FM, OFF

M Valueofm AM:  Amplitude Modulation
FM:  Frequency Modulation
OFF: OFF

B Suffixcode  None
B initial setting OFF: OFF
B Example MON_AM

MONVOL
MONVOL Monitor Volume
M Function Adjusts the volume of sound monitor.
Header Program command Query Response
MONVOL | MONVOL _v v=0to20 |MONVOL? \ v=010 20

B Vaiueofv 0 to 20 ( 1step)
M Suffix code None

M Initial setting Valueof v = 10
M Example MONVOL_18
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MTEMP

MTEMP Select Template

B Function Selects one of the 1 to 5 templates used for template management functions,
Header Program command Query Response
MTEMP {MTEMP__n n=1tc5 |MTEMP? n=1t%3

B Valueofn 1to5 (template No.)

B Suffixcode  None

B Initial setting 1

W Example MTEMP__1

MTEMPDEL

MTEMPDEL Delete Template

M Function Deletes the template data by I point.

Header Program command Query Response

MTEMPDEL {MTEMPDEL_p —

B Valueofp 1 to 32 ( Point No.)
B Suffix code None

M initial setting (None)

B Example MTEMPDEL__10
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MTEMPDSP
MTEMPDSP  Template Display Mode
M Function Specifies how the template management screen is displayed.
Header ' Program command Query Response
MTEMPDSP | MTEMPDSP_ _sw MTEMPDSP?  |sw sw=GRAPH, LIST
M Valueofsw GRAPH: GRAPH
LIST: LIST
B Suffix code None
M Initial setting LIST
M Example MTEMPDSP_GRAPH
MTEMPIN
MTEMPIN Insert Point
B Function Adds the template data by 1 point.
Header Program command Query Response
MTEMPIN |MTEMPIN_p,t,¢€ e e
B Valueofp 1 to 32 ( Point No. )
W Valueoft ~ 1000 sec to 1000 sec
M Valueof?f ~200.00 dBm to 200.00 dBm ( ABSOLUTE )
~200.00 dB to 200.00dB (RELATIVE )
B Suffix code p: Nene
t: None: msec None: dBordBm
US: usec DB,DBM,DM: dBordBm
MS: msec
S: sec

M Initial setting (None)
MTEMPIN._3, 10MS,~-20.5DBM

W Example
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MTEMPINI
MTEMPINI Initiate Line / Template
B Function Initializes the template limit line data.
Header Program command Query Response
MTEMPINI [MTEMPINI_a e e
B Valueofa UP1: LIMIT 1 UPPER

UP2: LIMIT 2 UPPER
LW1: LIMIT 1 LOWER
LW2: LIMIT 2 LOWER

B Suffix code None

B Example MTEMPINI__UP1
MTEMPL
MTEMPL Select Line
B Function Selects the type of limit lines used for template management functions.
Header Program command Query Response
MTEMPL?

MTEMPL |MTEMPL_a

M Valueofa

UP1: LIMIT 1UPPER
UP2: LIMIT 2 UPPER
LW1: LIMIT1LOWER
LW2: LIMIT 2 LOWER

I Suffixcode  None
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MTEMPLABEL
MTEMPLABEL Template Label
B Function ' Specifies the template label (name)
Header Program command Query Response

MTEMPLABEL |MTEMPLABEL._.n,text MTEMPLABEL?n text

M Valueof n 1to5(Template No.)

| | Value of text  character string within 24 words enclosed by double quotation marks or single
quotation marks.

M sSuffixcode  None
M Initial setting (None)

B Example MTEMPLABEL._1,"RCR-28"
MTEMPLABEL_2, *CHECK@1’

MTEMPPD?
MTEMPPD? Read Limit Line Point Data
M Function Reads out the template data by 1 point.
Header Program command Query Response
MTEMPPD? ———— MTEMPPD?_p }

P=11032 | ¢ o 1000000000 to 1000000000

Transfers the data without suffiz code as
if represented in units of usec

= ~-200.00 to 200.00
Transfers the data without suffix code as
if represented in units of B

B Valueofp 1 to 32 ( Point No. )
B Suffixcode  None

B initial setting (None)

M Example MTEMPPD?_£
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'MTEMPREL
MTEMPREL Template Level Mode
M Function Allows the template level data to be set either in relative values or in absolute
values.
Header Program command ~ Query Response
MTEMPREL |MTEMPREL _sw sw=0ON,0PF |MTEMPREL? |sw " sw=ON,OFF

M Valueofsw ON: RELATIVE
OFF: ABSOLUTE

M Suffix code None
M Initial setting OFF: ABSOLUTE

M Example MTEMPREL..ON
MTEMPRP
MTEMPRP Replace Point
B Function Replaces the template data by 1 point.
Header Program ¢command Query Response

MTEMPRP |MTEMPRP_p,t,{ P .

M Valueofp 1 to 32 ( Point No. )

W Valueoft — 1000 sec to 1000 sec
B Valueoff —200.00 dBm to 200.00 dBm (ABSOLUTE )
- 2(_)0.00 dB t0 200.00dB (RELATIVE )
M Suffix code p: None ¢: None: dBordBm
i None: msec DB,DBM,DM: dBordBm

US:  usec

MS: msec

S: sec

B Initial setting (None)
W Example MTEMPRP_.3,18MS,-20.5DBM
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MTO
MTGQ Tracking OFF
B Function Sets the signal tracking function to OFF.
Header Program command Quety Response
MTG (MT0 —_— —
B Example MTG
MT1
MT1 Tracking ON
B Function Sets the signal tracking function to ON.
Header Program command ‘ Query Response
MT1 |MT1 — —
B Example MT1
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MXMH Max Hold
M Function Sets the mode for processing the trace waveform to MAX HOLD.
Header Pragram command Query Response

MXMH |[MXMH_tr — —

B Valueoftr  TRA: TraceA

TRA: TraceB
W Suffix code None
M Example MXMH_.TRA
MZW
MZW Zone Marker Width
B Function Specifies the zone marker width on the X axis in the point unit.
Header Program command Query Response
MZIW |MIW_w w=110501 MZW? MZW_w w=1t0501

B Valueofw 1 to 501 ( odd number )
W Suffix code None
M Initial setting Valueofw = 51

M Example MZW_1
MZW_5b1
MZW_501
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MZWF
MZWF Zone Marker Width
M Function Specifies the zone marker width on the X axis in the frequency or time units.
Header Program command Query Response
MZWF |MZWF_f MZWF? f

f=1 to 8500000000 .
Transfers the data without suffix code
as if represented in units of Hz

M Valueoff 1Hz to 8.5 GHz

B Suffix code None: Hz(1070)
HZ: Hz(10°0)
KHZ ,KZ: kHz(10°3)
MHZ ,MZ: MHz(10°6)
GHZ ,GZ: GHz2(10°9)

M Initial setting

frequency width equivalent to 1 div (850 MHz)

B Example MZWF_106¢
MZWF_1MHZ
M1
M1 Marker Mode
M Function Turns off the marker mode (same function as MKR._.2).
Header .Prcgram command Query Response
M1 M1 e  —

B Example M1
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M2

M2 Marker Mode
M Function Sets the marker mode to NORMAL mode (same function as MKR._0).
Header Program command Query Response
M2 Mz r— —_—
M Example M2
M3
M3 Marker Mode
B Function Sets the marker mode to delta marker mode (same function as MKR_ 1}
Header Program command Query Response
M3 M3 E— —
B Example M3
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OBWN OBW N% Value
M Function Sets the conditions of the occupied frequency bandwidth in % unit.
Header Program command Query Response
r r=11099
OBWN | OBWN_r OBWN? Transfers the data without siffix code
as if represented in % unit

M Valueofr 1t099 (1step): 1t099% (1% step)
B Suffix code None
M initial setting 99%
M Example OBWN_.8¢

OBWXDB OBW XdB Value

OBWXDB

B Function Sets the conditions of the occupied frequency bandwidth in dB unit.
Header Program command Query Response
OBWXDB | OBWXDB._.£ OBWXDB? £
£=11%0100

Transfers the data without suffix code
as if represented in units of dB

W Valueoft 110100 (1step): 1t 100dB(1dBstep)

M Suffix code None: dB

DB:. 4B

M initial setting 25dB
M Example OBWXDB_6DB
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PARAM
PARAM Parameter
M Function Displays the currently parameter list on the screen.
Header Program command Query Response
PARAM | PARAM _.a PARAM? a a=1,2 OFF

W Valueofa @,0FF: OFF
1: Parameter list1
2: Parameter list 2

M Suffixcode = None
M Initial setting OFF: OFF

M Example PARAM_1
PCF
PCF Peak to Center Frequency
M Function Searches the spectrum being displayed for the maximum point and sets the
frequency at the point to the center frequency.
Héader Program command Query Response
PCF |PCF S —
B Example PCF
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PLF
PLF Plotting Paper Form
B Function Specifies the paper size for the plotter
Header Pragram command Query Response
PLF |PLF_sw PLF? PLF__sw
M Valueofsw 0B:A4
1:A3
M Suffixcode  None
M Initial setting @:A4
B Example PLF_1
PLI
PLI Direct Plot Qutput item For Plotter
B Function Selects one of the items (waveform only, scale only, etc) to be plotted directly.
Header Program command Query Response
PLI {PLI_a a=0to2 |[PLI? ' PLI_a a=0to2

M Valueofa @:ALL

1:TRACE ONLY
2 :SCALE ONLY

B Suffix code None

B initial setfing 0:ALL (Provided the address already allocated is not initialized)
B Example PLI_@
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PLOT
PLOT Direct Plot Start
B Function Starts direct plotting.
Header Program command Query Response
PLOT |PLOT e —
B Example PLOT
PLS
PLS Direct Plot Start
M Function Starts direct plotting.
Header Program command Query Response
PLS |PLS_a a=0 — —

B Valueofa @: PLOT START
B Suffix code None
M Example PLS_0
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PLTA
PLTA Direct Plot Plotter Address
M Function Sets the GPIB address of the plotter for direct plotting,
Header Program command Guery Response
PLTA |PLTA.a a=0t030 |PLTA? PLTA_a a=0to 30

M Valueofa 0to 30
M Suffixcode  None

B initial setting Valueofa = 18 (provided the GPIB address already allocated is not initialized)

B Example PLTA_G
PLTARA
PLTARA Plotting Size
B Function Specifies the size of the plotting area.
Header Program command Query Response
PLTARA | PLTARA _sw PLTARA? SW

M Valueofsw  FULL:total
QTR :1/4size

M Suffixcode  None
M Initial setting FULL:total
B Example PLTARA_QTR
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PLTHOME
PLTHOME Set Home Position
B Function Initializes the printing position to the upper left-corner when the LOCATION
selected is AUTO.
Header - Program command Query Response

PLTHOME | PLTHOME —_— —

PLTLC
PLTLC Plot Location
B Function Specifies the print location when the X-Y plotter is set to plot on a quarter of the
paper area.
Header Program command Query Response
PLTLC |PLTLC.a PLTLC? a
B Vaiueofa AUTO: Allows the MS2602A to determine the print position automatically

and print out to it.
UPLEFT:  Upper left
UPRIGHT: Upperright
LOWLEFT: Lowerleft
LOWRIGHT: Lowerright
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PMCS
PMCS PMC Select
M Function Selects one from the PMC built in the MS2602A, external PMC in the MC81044,
or external floppy disk in the MC8104A.
Header Program command Query Response
PMCS |PMCS_a PMCS? a a=IPMCEPMC1
. EPMC2,EFD
B Valueofa IPMC:  PMC built in this instrument
EPMC1: External PMC1
EPMC2: External PMC2
EFD: External FD
M Suffixcode  None
M initial setting IPMC: PMC builtin this instrument
( provided the address already allocated is not initialized)
M Example PMCS_IPMC '
PMCS_EFD
PMOD
PMOD Printer Type
M Function Selects the type of printer for direct plotting.
32 bytes X 32 memories
Header Program command Query Response
PMOD | PMOD._.a a=0to5 | PMOD? PMOD_a a=0105
M Valueofa @: Printer -- HP-GL
1: Printer - GP-GL
2: Printer - VP-800 (EPSON system )
3: Printer - HP2225 ( Hewlett Packard )
4: Printer - MC8104A { Anritsu)
5: Printer - UA455A

M Suffixcode  None
M initial setting 3: Printer - HP2225
M Example PMOD_2

PMOD_4
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PMY
PMY Dual-Port Memory
B Function Writes to the dual port memory or reads from the memory.
Header Program command Query Response
PMY |PMY_a,b a=0tw31 |PMY?7_a,c b b=data
b=data a=0to31
ce=1t032
M Valueofa Dual port number : 0 to 31
B Valueofb Data enclosed in double or single quotation marks
M Valueofc The number of data items read from the dual port memory : 1 o 32
M Example PMY_@,"50"
PMY?_ 0,1
PORT Control Port Select
M Function Specifies the GPIB port for controlling the printer, plotter, MC8104A, ete.
Header Program command Query Response
PORT |PORT_a a=1,2 |PORT? PORT_a a=1,2

N Valueofa 1:GPIB1

2 :GPIB2

M Suffix code None

M Initial setting

W Example PORT_1
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PP
PP Presel Auto
B Function Adjusts the bias of preselector automatically
( same function as PRESEL ..AUTO).
Header Program command Query Response
PP PP — S
M Example PP
PRESEL
PRESEL Presel Tune
B Function Adjusts the bias of preselector.
Header Program command Query Response
PRESEL | PRESEL...a PRESEL? a a=-12810 127
B Valueofa AUTO: Automatic adjustment

-128t0127:  Setting values manually
PRESET: Sets 0

M Suffix code None

B initial setting 0¢( MANUAL ) ( provided the address already allocated is not initialized )
B Example PRESEL_AUTO '
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PRIA
PRIA Direct Plot Printer Address
M Function Sets the GPIB address of the printer for direct plotting.
Header Program command Query Response
PRIA |PRIA_a a=0t30 |PRIA? a 2=01t030

B Valueofa 010 30
M Suffix code None

M Initial setting Valueofa =17 (provided the address already allocated is not initialized )

B Example PRIA_17
PRINT
PRINT | Direct Plot Start
M Function Starts direct plotting.
Header Program command Query Response

PRINT | PRINT ' S

B Example ~ PRINT
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PRL
PRL Peak to Reference Level
B Function Searches the spectrum being displayed for the maximum point and sets its level to
the reference level.
Header Program command Query Response
PRL |PRL — —_—
M Example PRL
PSW
PSW Zone Sweep
B Function Sets the zone sweep to ON or OFF.
Header Program command Query Response
PSW | PSW_sw sw=ON, 1, OFF, 0 | PSW? PSW_sw sw=0ON, OFF

M Valueofsw ON: ON

1: ON
OFF: OFF
@ OFF

M Suffixcode  None
M initial setting OFF: OFF
B Example PSW_ON
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PTA
PTA PTA Switch /PTA Status
B Function Sets the PTA to ON/OFF.
Reads whether PTA is BUSY or READY.
(PTA OFF resets the PTA program.)
Header Program command Query Response
PTA PTA_a PTA? PTA_a g=0,1

W valueofa @ :OFF
1 :ON
OFF : OFF
ON :ON

M Suffixcode  None
B initial setting @:OFF (provided the PTA OFF is not affected by the INI command)

Bl Examples PTA_®
PTA? — PTA_@.. When PTA is Ready, PTA 0 is transferred.
PTA? —»PTA_1...When PTA is Busy, PTA 1 is transferred.

PTL
PTL PTL1/0 Mode
B Function Selects the mode for controlling PTA via GPIB.
Header Program command Query 4 Response
PTL |PTL_a a=0,1 |PTL? text

M Suffixcode  None
M Initial setting OFF (provided the mode already allocated is not initialized)

B Examples PTL_G : OFF
PTL_1 : Input(A mode totransfer a command or statement to PTA)
PTL? ¢ Output (A mode to transfer a statement from PTA to an external
device) '

8-96



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

PWRSTART
PWRSTART Power Measure Start Point
M Function Specifies the point at which measurement is started to measure burst power.
Header Program command Query Response
PWRSTART | PWRSTART _p PWRSTART? p= 010500
M Valueofp 0 to 500
M Suffixcode  None
M initial setting 0point
M Example PWRSTART._.100
PWRSTOP
PWRSTOP Power Measure Stop Point
M Function Specifies the point at which measurement is ended to measure burst power.
Header Program command Query Response
PWRSTOP | PWRSTOP_p PWRSTOP? p=010 500

B Valueofp 0to 500

B Suffixcode None

W [nitial setting 0point

M Example

PWRSTOP_400
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RB
RB Resolution Band width
M Function Sets the resolution bandwidth ( same function as RBW).
Header Program command Query Response
RB |RB_f RB? f
RB_a £=10 to 3000000
Transfers the data without suffix code
as if represented in units of Hz
B Valueoff 10 Hz t0 3 MHz (1/3 sequence )
M Valueofa UP: RBW UP
DN: RBW DOWN
AUTO: RBWAUTO
M Suffix code f: None: Hz (10°0)
HZ: Hz(10°0)
KHZ,KZ: kHz(10°3)
MHZ ,MZ: MHz(10°6)
GHZ ,GZ: GHz(10°9)
a: None
M Initial setting RBW=Calculated value when AUTO is selected for RBW.
B Example RB_.3KHZ
RBW
RBW Resolution Band width
M Function Sets the resolution bandwidth.
Header Program command Query Response
RBW |RBW_.a a=0t09,13,14 RBW? RBW_a a=0t09,13,14
B Valueofa @ 30Hz 6: 30kHz
1: 100Hz 7: 100kHz
Z2: 300Hz 8. 300kH:z
3: 1kHz 9: 1MHz
4. 3EHz 13: 10H:z
5. 10kHz 14. 3MHz
B Suffixcode  None '
M Initial setting RBW = Calculated value when AUTO is selected for RBW
B Example RBW_5
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RC

RC Recall Data from Internal Memory
M Function Recalls trace data / parameter data from the built-in memory
( same function as RGRC).
Header Program command Query Response
RC |RC_a a=1t016 e
M Valueofa 1t 16 (memory No.)
B Suffixcode  None
M Example RC_1
RCM
RCM Recall Data from PMC
B Function Recalls measurement conditions ( parameter ) and measured results ( trace ) from
PMC or floppy disk. '
Header Program command Query Response
RCM |RCM_ a a=1t099 — —_—

M Valueofa 11 99 (File No. )
B Suffix code None

B Example RCM_17
RCM__2
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RDATA
RDATA Recalied Data
B Function Specifies the contents of data recalled.
Header Program command Query Response
RDATA [ RDATA_a RDATA? a=TP,P

M Valueofa TP: Trace & Parameter
P. Parameter Only

M Suffixcode  None
- [ Initial setting TP: Trace & Parameter

( provided the address already allocated is not initialized )

B Example RDATA_TP
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RES?

RES? Measure Result
B Function Reads out the results which are measured and calculated by the measure
functions.
Header Program command Query Response
RES E—— RES? datal
datal,data2

data 1,data 2,data 3,data 4

M Vaiuesofdatail,dataz,data3 and datad

Measure Control | CoTresp
item onding
(corresponding Respons Value of datat | Value ofdata2 | Value ofdata3 | Value of data4
command) e
When t:he m.easure sem OFF Not transferred Not transferred —_— —
or sub item is OFF
Asvalue off,
transfers the data
FREGQ COUNT ¢ without suffix code
( MEAS_FREQ,ON) asif repres_ented in - - -
units of 1 Haz.
Resolution: } Hz
As value of 1,
transfers the data
NOISE MEASURE without suffix code
( MEAS._NOISE,ABS ) ¢  |asifrepresentedin S —_— S—
(MEAS._NOISE, C/N) units of 1 dB (dBm/
ch, dBm /Hz,
dBc¢/ch,dBe/Hz).
Resolution: 0,01 dB
Asvalue (occupied | Asvalue (center
bandwidth ) of f,, frequency yof 5,
OBW MEASURE transfers the data transfers the data
(MEAS_OBWXDB) fi & without suffiz code | without suffiz code —_— .
(MEAS..OBW,N) asifrepresentedin | asifrepresentedin
units of 1 Hz. units of 1 Hz.
Resolution: 1 Hz Resolution: 1 Hz
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Measure Control gordri(::sgp
item n
(corresponding Respons Value of datal | Value of data2 | Value of data3 | Value of datad
command) e
As value (lower Asvalue (apper Ag value {lower Asvalue ( upper
channel of CH SEPA | channel of CH SEPA | channel of CH channel of CH
ADJ CH MEASURE 1yoffry, t?ansfers 2of €y, tx:ansfers SEPA 2)of £, SEPA 2)of €55,
€11 Ly | the dats without the date without transfersthe data | transfers the data
(MEAS.__ADJ, UNMD) ' ’ . i X .
(MEAS_ADJ, MOD) £ 12, €179 | suifiz code as if suffix code as if without suffix code | without suffixz code
! represented in units | represented in units | asifrepresentedin | asifrepresentedin
of 1 4B. of 14B. units of 1 dB, units of 1 dB.
Resolution: 0.01 dB° | Resolution: 0.01 dB | Resolution: 0.01 dB | Resolution: 0.01 dB
When t.,he m‘easu,re tem OFF Not transferred Not transferred —_— —_—
or sub item is OFF
TEMPLATE Agvalue (Limijt 1 Asvalue (Limit 2
(MEAS__TEMP, Cy, Co check result }of C;, | check result)of C,, — —
CHECK) 0:PASS, 1 FAIL 0:PASS, 1: FAIL
B val
As value (dB values Asvalue (pW values
)of ¢, transfers the yofw, transfers the
BURST POWER data without suffix e
. date without suffix
MEASURE e w code asif . code as if o o
{MEAS._POWER, ? represented in units L
. represented in units
EXE) of 1 dBm.
. of 1 pW.
Resolution: Resolution: 1 oW
0.01 dBm SoTMon: S p

When the MEASURE function has caused a calculation error or execution error, the issued value isindicated as ™***",

B Example
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RGDIR
RGDIR ‘Memory Directory
B Function Displays the directory of recall memory.
Header Program command Query Response
RGDIR jRGDIR e —
B Exampie RGDIR
RGRC
RGRC 'Recall Data from Internal Memory
M Function Recalls trace data / parameter data from built-in memory ( same function as RC).
Header Program command Query Response
RGRC [RGRC._a a=1t016 —_— —
B Valueofa 11016 ( Memory No.)
M Suffixcode = None
M Example RGRC_1
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RGSV

RGSV Save Data into Internal Memory

M Function Saves trace data / parameter data to built-in memory ( same function as SV ).
Header Program command Query Response
RGSV |RGSV_a a=1t016 —_— S

B Valueofa 1 to 16 (Memory No.)
M Suffix code None
M Example RGSV_1
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RL
RL Reference Level
B Function Sets the reference level { same function as RLV).
Header Program command Query Response
4
RL RL_€ RL? €. Available for the current scale unit,
RL_a provided .V unitis alweys selected
in LIN mode.
B Valueofé Value equivalent to—~ 100 dBm to + 30 dBm
(0.14B step)
M Vvalueofa UP. LEVELSTEPUP
DN: LEVELSTEP DOWN
B Suffixcode  None: Available for the current scale unit, provided 4V unit is always
selected in LIN mode
DB,DBM,DM: dBm
DBMV: dBmV
DBUV: 4B,V
DBUVE.: dB.V {emf)
v v
MV: mV
uv: uVv
W: W
MW mW
UW: oW
Nw: nW
PW: PW
FW: fw
M initial setting Valueof ¢ = —10dBm
M Example RL_.—189QDBM
RL_5V
RL_-10
RL_UP
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RLV
RLV Reference Level
B Function Sets the reference level ( same funection as RL ).
Header Program command Query Response
RLV |RLV_.z RLV? ~ |RLV_2

€: Transfers the data without suffiz
code as if represented in the current
scale units ( always »V unit in LIN

mode }.
MW Valueoff Value equivalent to —100 to + 30 dBm
(0.1dBstep)
W Suffixcode  None: Available for the current scale unit, provided 4V unit is always selected in
LIN mode

DB,DBM,DM: dBm

DBMV: dBmV

DBUV: dBuV

DBUVE: dBuV (emf)

V. A%

MV: mV

Uv: A

W: W

MW: mW

UW: m'

NW: nW

PW: pW

FW: w
M initial setting Valueof £= —10dBm
M Example RLV_. —160DBM

RLV_bV

RLV_-18
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RMK?
RMK? Reference Marker Position
M Function Reads out the position of reference marker.
Header Program command Query Response
RMK? — RMK? RMK__a
W Valueofa 0to 500
M Example RMK?
ROFFSET
ROFFSET Ref. Level Offset
M Function Turns the reference level offset ON/OFF and sets the offset value.
Header Program command .' Query Response
ROFFSET | ROFFSET _sw ROFFSET? OFF
ROFFSET._.¢ 4
M Valueofsw ON :ON
OFF:OFF
M Valueof? ~1600.0 dB to+100.0 dB (0.1 dB step)

B Suffix code None :dB

DB,DBM,DM:dB

B Initial setting @:04B

B Example

ROFFSET_OFF
ROFFSET_28DB
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SCL
SCL Log/Linear Scale
B Function Sets the magnification of LOG/ LIN scale (Y axis ).
Header Program command Query Response
SCL |SCL_a a=0t07 SCL..? SCL_.a a=0t07
B Valueofa : 1dB/div(LOGSCALE) 4: 1%/div(LIN SCALE)

@ 4

1. 2dB/div(LOGSCALE) 5: 2%/div(LIN SCALE)
2: 5dB/div(LOGSCALE) 6: 5%/div(LIN SCALE)
3: 10dB/div(LOGSCALE) 7: 10%/div(LIN SCALE)

M Suffixcode  None
W Initial setting 3: 10dB/div(LOGSCALE)

M Example SCL_.@
SCL._5
SCR
SCR Scroll
B Function Serolls the displayed spectrum to the right or left in the specified seroll step size.
Header Program command Query Response
SCR |[SCR_a _— —
M Valueofa @: SCROLL LEFT
LEFT: SCROLL LEFT
1 SCROLL RIGHT

RIGHT: SCROLLRIGHT
B Suffix code None

M Example SCR_®
SCR_RIGHT
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SNGLS
SNGLS Single Sweep Mode
B Function Sets the sweep mode to single ( same funetion as 82).
Header Program command Query Response
SNGLS | SNGLS — —
M Example SNGLS
SOF
SOF Stop Frequency
M Function Sets the stop frequency ( same function as FB).
Header Program command Query Response
SOF | SOF_f SOF? SOF_f
£=—100000000 to 0 to 8500000000
Transfers the data without suffix code
as if represented in unitsof Hz
B Valueoff —100 MHz to 8.5 GHz
B Suffixcode  None: Hz (10°0)
HZ: Hz(106°0)
| KHZ ,KZ: kHz(10°3)
MHZ ,MZ: MHz(10°6)
GHZ,GZ: GHz(10°9)
M initial setting Valueoff = 8.5 GHz
M Example SOF_123MHZ

SOF_45.6KHZ
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SP
SP Frequency Span
B Function Sets the frequency span ( same function as SPF).
Header Program-command Query Response
SP |SP_f SP? f
=0 to 8600000000
SP_a Transfers the data without suffiz code
as if represented in units of Hz
B Valueoff 0 Hzto 8.6 GHz
M Valueofa UP: FREQ SPAN STEP UP ( Same function as SPU)
DN: FREQ SPAN STEP DOWN ( Same function as SPD)
W Suffix code None: Hz (10°0)
HZ: Hz(10°0)

B Initial setting

KHZ ,KZ: kHz(10°3)
MHZ \MZ: MHz(10°8)
GHZ,GZ: GHz(10°9)

Value of f =8.6 GHz

M Example SP__6GHZ
SPD
SPD Frequency Span Step Down
M Function Decreases the frequency span in the 5/ 2/ 1 steps ( same function as SP._DN).
Header Program command Query Response
SPD | SPD E—  —
M Example SPD
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SPF Frequency Span
M Function Sets the frequency span ( same function as SP).
Header Program command Query Response
SPF |SPF_f SPF? SPF._T

=0 {0 86060000000
Transfers the data without suffix code
as if represented in units of Hz

M Valueoff 0Hzto 8.6 GHz

A Suffix code None: Hz(10°0)

HZ: Hz (10°0)

KHZ ,KZ: kHz(10"3)
MHZ ,MZ: MHz(10°6)
GHZ,GZ: GHz(10°9)

M Initial setting Value of f=8.6 GHz

B Exampie SPF_1G1IMHZ

SPF_3.5GHZ

SPFUNC
SPFUNC Time Trace Special Function
M Function Sets the function for monitoring the trace time waveform.
Header Program command Query Response
SPFUNC [ SPFUNC_sw SPFUNC? swW sw=0FF, FM, EXT

M Valueofsw OFF: OFF

FM: FM MONITOR

EXT: EXT TRIGGER MONITOR
M Suffixcode  None

M initial setting OFF: OFF
B Exampie SPFUNC_FM
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SPU Frequency Span Step Up
M Function Increases the frequency span in the 1/2/5 steps ( same function as SP ..UP).
Header Program command Query Response
SPU |SPU —_— —
M Example SPU
SS Frequency Step Size
M Function Sets the frequency step size for stepping up / down the frequency
(the same function as F8S).
Header Program command Query Response
f
SS SS..f SS7 f==1 to 8500000000
Transfers the data without suffiz code
as if represented in units of Hz
M Value of f 1Hzt0 8.5 GHz
M Suffix code None: Hz (1670)
HZ: Hz (16°0)

B Example
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SSS

Scroll Step Size

SSS
M Function Sets the scroll step size.
Header Program command Query Response
SSS {SSS..a 5887 S8S._a a=1,%,5,10

M Valueofa 1. 1div

2: 2div

. 5div

18: 10div
B Suffixcode  None
M initial setting 2: 2div
M Example SSS..1
ST Sweep Time
B Function Sets the frequency sweep time / time span.

Header Program command Query Response
ST |S8T.t ST? t
ST_a 1=50 to 1000000000
e Transfers the data without suffiz code as
if represented in units of usec

M Vvalueoft 50 usec to 1000 sec ( 20 msec to 1000 sec for frequency axis )
M valueofa  UP: SWT UP

DN: SWT DOWN

AUTO: SWTAUTO
M Suffixcode =~ 1: None: msec S: sec

US:  usec a: None
MS:  msec

B initial setting Calculated value when AUTO is selected for SWT
M Example ST_AUTO

ST _2@MS
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STF

STF Start Frequency

M Function Sets the start frequency ( same functionas FA ).

Header Program command Query Respanse
STF |STF_T STF? STF._f

f=—100000000 to 0 to 8500000000
Transfers the data without suffiz code
as if represented in units of Hz

M Value off —~100 MHz to 8.5 GHz

B sSuffixcode  None: Hz(10°0)

HZ: Hz (10°0)

KHZ ,KZ: kHz(10°3)
MHZ ,MZ: MHz(10°86)
GHZ,GZ: GHz(10°9)

M initial setting Valueoff = 0Hz

B Example STF_123MHZ
STF_45.6KHZ

SV
SV Save Data into Internal Memory
B Function Saves trace data / parameter data to built-in memory ( same function as RGSV ).
Header Program command ' Query Response
SV [SV._.a a=1t016 — —

B Valueofa 1to 16 (Memory No. )
M Suffixcode  None
B Example SV_.1
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SVM

SVM Save Data into PMC

B Function Saves the measurement conditions ( parameter } and measured results ( trace ) to
PMC or floppy disk.

Header Program command Query Response
SVM [SVM_s s=1t099 — .

M Valueofs 1t0 99 (File No.)

M Suffixcode  None

M Example . SWM_17
SWM..2

SWP Single Sweep / Sweep Status

M Function Executes single sweep / Responds to sweep status ( sweep completed/sweep in
progress ) When accepted by the M52602A device, the SWP command causes a
single sweep to be executed by setting the sweep mode to * SINGLE . The next
command waits without being processed until its single sweep is completed ( same
function as TS). The SWP? Query command is used to Query the current sweep
status ( sweep completed / sweep in progress ).

Header Program command Query Response
SWP | SWP SWP? SWP_a 2=0,1

M Valueofa @: Sweep completed
1. Sweep inprogress

M Example SWP
SWp?
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SWSTART
SWSTART Restart Sweep
M Function Restarts the sweep.
Header Program command Query Response
SWSTART | SWSTART _— —
M Example SWSTART
SWSTOP
SWSTOP Stop Sweep
B Function Stops the sweep.
Header Program command Query Response

SWSTOP | SWSTOP

M Example SWSTOP
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SWT Sweep Time |
B Function Sets the frequency sweep time / time span ( same function as ST ).
Header Program command Query Response
SWT |SWT_t SWT? SWT_t
t= 50 to 1000000000
Transfers the data without suffix code as
if represented in units of wsec
M Value oft 50 psec to 1000 sec { 20 msec to 1000 sec for frequency axis)
B Suffixcode  None: msec
US:  usec
MS: msec
S sec

M Initial setting Calculated value when AUTO is selected for SWT

M Example SWT_1S
SWT_20MS
S1
S1 Sweep Mode ( Continuous)
B Function Sets the sweep mode to CONTINUOUS (same function as CONTS).
Header Program command Query Response

S1 (81 — —

B Example S1
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S2

2 Sweep Mode ( Single)
B Function Sets the sweep mode to SINGLE (same function as SNGLS).
Header Program command Query Response
S2 S2 — —
M Example S2
TDLY Delay Time
B Function Sets the delay time from the point where trace time trigger occurs.
Header Program command Query Response
TDLY |TDLY_t TDLY? t
t=—1000000000 to 65500
Transfers the data without suffix code as
if represented in units of usec
B Vaiueoft —1000 sec to 5.5 msec
M| Suffix code None: msec

B initial setting

B Example
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TEMP
TEMP Select Template
B Function Selects one of the funetion templates.
Header Program command Query Response
TEMP | TEMP_n ~ n=lte5 |TEMP? n n=1to5
M Valueofn 1t05 (Template No.)
B Suffixcode  None
M Initial setting 1
M Example TEMP_1
TEMPMCL
TEMPMCL Cancel Moving Value
B Function Returns a template movement to 0.
Header Program command Query Response
TEMPMCL | TEMPMCL — —
B Example TEMPMCL
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TEMPMSV
TEMPMSV Save Moved Template Data
M Function Stores the moved template data in the original template area.
Header Program command Query Response
TEMPMSV | TEMPMSV —_ R
B Example TEMPMSV
TEMPMVX
" TEMPMVX Template Move X
M Function Moves the template line along the X axis.
Header Program command Query Response
TEMPMVX | TEMPMVX_t TEMPMVX?
te = 1000 secto 1000 sec

M Valueoft

- 1000 sec to 1000 sec

B Suffix code None: msec

B initial sett
W Example
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TEMPMVY
TEMPMVY  Template Move Y
B Function Moves the template line along the Y axis.
Header Program command Query Response
TEMPMVY | TEMPMVY_{ TEMPMVY? £
M Valueoff ~200.00 dB to 200.00 4B
B Suffixcode  None:dB
DB,DBM,DM:dB
M initial setting @:0dB
M Example TEMPMVY_-2.5dB
TEMPSLCT
TEMPSLCT Template Limit Line Select
M Function Selects the Limit Line used for evaluating the measured results by the template
functions.
Header Program command Query Response
TEMPSLCT | TEMPSLCT. .a, sw SwW sw=ON, OFF

TEMPSLCT?__a

B Valueofa

B Value ofsw

B Suffix code

B Initial setting

M Example

OFF

LIMIT1 UPPER
LIMIT2 UPPER

ON
ON
OFF
OFF

TEMPSLCT_UP1,0N

LW1l: LIMIT1 LOWER
LW2: LIMIT2 LOWER
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TEXPAND
TEXPAND Time Expand
B Function Turns ON or OFF the expand functions of trace time.
Header Program command Query Response
TEXPAND? SW sw=ON, OFF

TEXPAND | TEXPAND_sw sw=ON, 1, OFF, 0

M Valueofsw ON: ON
1 ON
OFF: OFF
@  OFF
M Suffixcode  None
M Initial setting OFF
M Example TEXPAND, _ON
TIME
TIME Time _
M Function Sets the clock built in MS2602A instrument to the specified time.
Header Program command Query Response
TIME |TIME_hh,mm,ss TIME? hh,mm,ss

B Value of hh
B Value of mm
M Valueofss
B Suffix code
MW Example
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TITLE
TITLE Title Entry
M Function Registers the title character string (same function as KSE ).
‘Header Program command Query Response
TITLE |TITLE_text TITLE? text
W text Character string within 32 characters enclosed by double quotation marks or
single quotation marks
B Example TITLE.."MS26@2A"
TITLE_."SPECTRUM ANALYZER’
™
™ Trigger
B Function Sets the trigger switch / trigger source ( same functionas TRG ).

This command allows both the trigger switch and the trigger source to be set.

Header Program command Query Response

™ (TM.a ™7 a &=FREE, VID,LINE EXT, TV

B Valueofa FREE: FREERUN

Vib: VIDEO
LINE: LINE
EXT: EXT
TV: TV

M Suffix code None
M Initial setting FREE: FREERUN
M Example TM__FREE
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TMCNT?
TMCNT? Time Count Read
M Function Reads in the values counted by the integrating meter which integrates the time
over which electricity has been turned on.
Header Program command Query Response
TMCNT? e TMCNT? T ,
t = Transfers the data without suffix code
as if represented in units of hr
M Example TMCNT?
TMMD
TMMD Trace Time Storage Mode
B Function Selects the mode for processing the trace TIME waveform.
Header Program command : Query Response
TMMD |TMMD_a a=0to5 | TMMD? TMMD_.a a=0to5
M Valueofa @: NORMAL
1. MAXHOLD
2: AVERAGE
3: MINHOLD
4: CUMULATIVE
bh: OVER WRITE

B Suffix code None
B initial setting @ NORMAL
M Example TMMD__@
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TMWR
TMWR Trace Time Write Switch
B Function Controls writing the waveform to the trace TIME.
Header Progra?n command Query Response
TMWR | TMWR_sw sw=0N, 1, OFF, 0 | TMWR? TMWR _sw sw=0N, OFF
B Valueofsw ON: ON
1: ON
OFF: OFF
@: OFF
M Suffixcode  None
M Initial setting ON: ON
M Example TMWR__ON
TRG
TRG Trigger
B Function Sets the trigger switch / trigger source ( same function as TM ).
This command allows both the trigger switch and the trigger source to be set.
Header Program command Query Response
TRG |[TRG..a 8=0103,6 TRG? TRG_.a a=0103,6
B Valueofa @: FREERUN
1. VIDEO
2: LINE
3. EXT
6. TV
B Suffix code None
B initial setting @ FREERUN
M Example TRG_@
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TRGLVL
TRGLVL Trigger Level
B Function Sets the threshold level of the trigger for starting the sweep when trigger source =
VIDEO, EXT (Inputl ) are selected
Header Program command Query Response
TRGLVL | TRGLVL_€ TRGLVL? ¢
M Valueof$ ~10.0t0 +10.0(0.1Step) ... when the trigger source is EXT ( Inputl ) ( V unit )

~100to +100(1 Step) ...... when trigger source is VIDEO ( % unit )
M Suffix code when trigger source is VIDEO None

when the trigger source is EXT None: V

V. v
B Initial setting Valueof £ =0.0
M Example TRGLVL_-10.0
TRGLVL._9.9
TRGS
TRGS Trigger Switch
M Function Switches the trigger switch to Free run or Triggered.
Header Program command Query Response
TRGS | TRGS_sw sw=FREE,TRGD | TRGS? SwW sw=FREE, TRGD

B Valueofsw FREE: FREERUN
TRGD: TRIGGERED

M Suffixcode  None
B Initial setting FREE: FREERUN
M Example TRGS_FREE
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TRGSLP
TRGSLP Trigger Siope
B Function Selects the positive or negative leading edge of the trigger when trigger source is
VIDEQ or EXT mode.
Header Program command Query Response
TRGSLP | TRGSLP_sw TRGSLP? SwW sw=RISE, FALL
B Valueofsw  RISE: Positive leading edge
FALL: Negative leading edge
B Suffixcode  None
B initial setting RISE: Positive leading edge
M Example TRGSLP_RISE
TRGSOURCE
TRGSOURCE Trigger Source
B Function Selects the trigger source. Trigger switch setting is not changed by this command.
Header Program command Query Response
TRGSOURCE | TRGSOURCE._sw TRGSOURCE? SW sw=VID, LINE, EXT, TV

B Valueofsw VID: VIDEO

LINE: LINE
EXT: EXT
TV: ™V

W Suffixcode  None
M Initial setting VID: VIDEO
B Example TRGSOURCE,_VID
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TRM
TRM Terminator
B Function Sets the terminator of the Response data transferred on the GPIB.
Header Program command Query "~ Response
TRM |TRM_.a a=0,1 : o —_

M Valueofa @. LF
1: CR/LF

B Suffix code None

M Initial setting @ LF (Provided the terminator already registered is not initialized )

M Example TRM_O
TRM_1
TS
TS Take Sweep
M Function Executes single sweep synchronously ( same function as SWP).
Header Program command Query Response
1S |TS — —
M Example TS

8-128



SECTIONS DETAILED DESCRIPTION OF COMMANDS

TSP
TSP Time Span
B Function Sets the span of trace time.
Header Program command Query Response
TSP |TSP_ t TSP? L

1=50 to 1000000000
Transfers the data without suffix code as
if represented in units of usec

M Valueoft 50 usec to 1000 sec
M Suffixcode  None: msec

US:  usee
MS:  msec
S: see

M Initial setting 200 msee

M Example TSP_106
TSP_188S
TTL
TTL Title Display Switch
B Function Select the title display from among ON/ OFF / DATE.
Header Program command Query Response
TTL |{TTL_SW sw=ON,1,0FF,0,DATE,2 | TTL? TTL_sw sw=ON, OFF, DATE

B Valueofsw ON: ON

1 ON
OFF: OFF
@: OFF
DATE: DATE
2: DATE

M Suffix code None
M Initial setting OFF: OFF (provided the unit already registered is not initialized )
M Example TTL_ON
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TVLINE
TVLINE TV ( H-Sync: line )
B Function Sets the number of lines used in the TV horizontal synchronous signal.
Header Program command Query Response
TVLINE | TVLINE _a TVLINE? a a=51t0310

M Valueofa 9t0262 (NTSCEVEN)

10to 263 (NTSCODD)
5t0310 (PALEVEN)
6t0310 (PALODD)

B Suffix code None
M initialsetting a=10

B Example TVLINE_ 19
TVSFRM
TVSFRM TV Synchronizing Signal
B Function Sets the TV synchronous signal when TV is selected for trigger source.
Header Program command Query Response
TVSFRM | TVSFRM_sw- TVSFRM? SW  sw=VERTICAL,EVEN,ODD

W Vvalueofsw VERTICAL: VERTICAL

EVEN: H-EVEN
0DD: H-0DD

M Suffix code None
M Initial setting VERTICAL: VERTICAL
B txample TVSFRM_VERTICAL
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TVSTND
TVSTND TV Type
B Function Sets the TV broadcasting system when TV is selected for trigger source.
Header Pragram command Guery Response
TVSTND | TVSTND__sw TVSTND? SW sw=PAL, NTSC
B Valueofsw PAL: PAL
NTSC: NTSC
M Suffix code Neone
M Initial setting NTSC: NTSC
M Example TVSTND_NTSC
TZONE
TZONE Expand Zone
M Function Switches the time expand ( magnified display ) mode to ON or OFF.
Header Program command Query Rasponse
TZONE |TZONE_.sw sw=ON, 1, OFF, 0 | TZONE? sW sw=0N, OFF

M VvValueofsw ON: ON

1: ON
OFF: OFF
7 OFF

M Suffixcode  None
B initial setting OFF: OFF
M Example TZONE_ON
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TZSP

TZSP Expand Zone Span
B Function Sets the zone for expanding the time expand ( magnified display ).
Header Program command Query Response
TISP |TZSP_t TZSP? i

=50 to 1060000000
Transfers the data without suffix code as
if represented in units of usec

B Valueoft 50 usec to 1000 sec

M Suffix code None: msec

US:  usec
MS:  msec
S: sec

M Initial setting 200 msec

B Example TZSP_10MS
TZSTART
TZSTART Expand Zone Start
M Function Sets the start time of time expand ( magnified display ).
Header Program command Query Response
TZSTART | TZSTART_t TZSTART? t
t=—1000000000 to 65500
Transfers the data without suffix code ag
if represented in units of usec
B Valueoft — 1000 sec to 65.5 msec
B Suffix code None: msec
US: usec
MS: msec
S: see

| Initial setting 0sec

M Example
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UCL?
ucL? Query Uncal Status
B Function Reads out the UNCAL status.
Header Program command Query Response
UcL? — UCcL? UCL..a a=0,1
M Valueofa @: NORMAL
1: During UNCAL
M Example ucrL?
UNC
UNC Uncal Display ON / OFF
B Function Sets whether ¢ UNCAL’ is displayed or not when UNCAL has occurred.
Header . Program command Query Response
UNC |UNC_sw sw=ON, 1, OFF, 0 |UNC? UNC_sw sw=0N, OFF

B Value of sw

M Suffix code
M Initial setting
W txample

ON: ON
1: ON
OFF: OFF
B: OFF
None

ON: ON
UNC._ON
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UNT
UNT Unit for Log Scale
M Function Sets one of the display unit systems in LOG scale mode.
Header Program command Query Response
UNT UNT_a a=0to5 UNT? UNT_.a a=0to5
M Valueofa @: dBm
1. dBuV
2: dBmV
3V
4: dBuV (emf)
h: W
B Suffixcode  None
M Initial setting @: dBm
M Example UNT_@
VAVG
VAVG Average
M Function Sets averaging to ON, OFF, or number of processing.
Header Program command Query Response
VAVG |VAVG_sw VAVG? a a=2to 1024
VAVG_.a
B Valueofsw ON:. ON
1 ON
OFF: OFF
@: OFF

B Valueofa

M Suffixcode  None
W Initial setting 8: 8 times
M Example VAVG_ON
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VB
VB Video Band width
M Function Sets the video bandwidth ( same function as VBW ).
Header Program command Query Response
VB |VB_f VB? f
f=1 to 3000000 or OFF
VB_a Transfers the data without suffix code
as if represented in units of Hz
M Vvalueof f 1 Hz to 3 MHz
OFF: OFF
‘M Valueofa  AUTO: AUTO
UP: VBWUP
DN: VBW DOWN
M Suffixcode  f: None: Hz(10°0) MHZ, MZ: MHz(10%6)
HZ: Hz(10"0) GHZ, GZ: GHz(10°9)
KHZ, KZ: kHz(10°3)
a: None
B initial setting Calculated value when VBW is selected for AUTO
M Example VB_30@HZ
VBCOUPLE
VBCOUPLE Couple Mode
B Function Sets the coupled functions commonly or independently between frequency domain
or time domain,
Header Program command Query Response
VBCOUPLE | VBCOUPLE _sw VBCOUPLE? sw sw=COM, IND

B Valueofsw  COM: Common setting

IND: Independent setting

M Suffix code None

B Initial sett
B Example

ing COM: Common setting (provided the unit already registered is not initialized )
VBCOUPLE_COM
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VBR
VBR VBW /RBW Ratio
M Function Sets the ratio of video bandwidth and resclution bandwidth when VBW is selected
for AUTO.
Header Program command Query Response
VBR {VBR_r VBR? r r=0.0001 to 100

M Valueofr 0.0001 to 100 ( 1/ 3 sequence )
B Suffix code None

B Initial setting Trace A, B, BG VBW/RBWRATIO = 1
Trace TIME VBW /RBW RATIO = 1

B Example VBR_1
- VBW
VBW Video Band width
B Function Sets the video bandwidth.
Header Program command Query Response
VBW |VBW_a a=0to14 VBW? VBW_a a=0tol4
: 1Hz 8: 3Hz

Ml Valueofa @

~ 1: 10Hz 9. 30Hz
2: 100Hz 1@: 300Hz
3: 1kHz 11: 3kH=z
4: 10kHz 12: 30kHz
5: 100kHz 13: 300kHz
6: OFF 14: 3MHz
7: 1MHz

M Suffixcode  None
M Initial setting Calculated value when VBW is selected for AUTO
B Example VBW_.3
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VIEW
VIEW View
M Function Stops writing the waveform data.
Header Program command Query Response
VIEW [VIEW_ tr e —_—
B Valueoftr TRA: Trace A
TRB: Trace B
TRBG: Trace BG
TRTIME: Trace TIME
B sSuffixcode  None
M Example VIEW_TRB
WINDPQOS
WINDPOS Measure Window Position
B Function Specifies the display position of the window for displaying the measure results.
Header Program command Query Response
WINDPOS | WINDPOS..a WINDPOS?

B Valueofa

M Suffix code
M initial setting
M Example

UPRIGHT :Upperright
LOWLEFT :Lowerleft
| OWMID :Lowercenter
LOWRIGHT : Lower right

None
UPRIGHT : Upper right
WINDPOS_LOWRIGHT
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XMA
XMA Trace A Spectrum Data
B Function Writes / reads the spectrum data to / from trace A (main trace ) memory.
Header Program command Query Response
XMA | XMA_p,b | XMA?_p,d by, by, by -+ ( When ASCII is specified )
by bg by ++--( When BINARY is specified )

M Valueofp 0 to 1001 (point No.)
B Valueofb LOG scale used:

Integers having 0.01 dBm unit (independent of display unit system )

: Voltage value (V)
LIN scale used: b= X 10000
Reference level (V)

M Value ofd 1 to 1002 ( number of points)
M Example XMA_1,-200@

XMA?_1,2 (Readsout twodata from point 1)

Note: When the binary format is specified for Response data, each point data is composed of two bytes,
and each byte is sent out in sequence from the high-order byte to the low-order byte.

XMB
XMB Trace B Spectrum Data
B Function Writes / reads the spectrum data to / from trace B (main trace) memory.
Header Program command Query Response
XMB |XMB_p,b XMB?_p,d by, bg, bg e ( When ASCII is specified )
by bobg -+ ( When BINARY is specified )
W Valueofp 0 to 1001 ( point No.) ,
B Valueofb LOG scale used: Integers having 0.01 dBm unit ( independent of display umit
system )
Voltage value (V) _
LIN scale used: b= X 10000
Reference level (V)
B Valueofd 1 to 1002 ( number of points )
B Example XMB_1,-2000

XMB?_.1,2 (Readsouttwodata from point1)

Note: When the binary format is specified for Response data, each point data is composed of two bytes,
and each byte is sent out in sequence from the high-order byte to the low-order byte.
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XMG
XMG Trace BG Spectrum Data
B Function Writes / reads the spectrum data to / from trace BG memory
Header Program command Query Response
XMa XMG_p ,b XMG ?,__.p ,a b1, bg, bg - ( When ASCII is specified )
by babg - { When BINARY is specified )

M Valueofp 0 to 1001 ( point No.)

M Valueofb LOG scale used: Integers having 0.01 dBm unit (independent of display unit
system)

Voltage value (V)
LIN scale used: b= X 10000
Reference level (V)

B Valueofd 1 to 1002 ( number of points )

B Example XMG..1,-2000
XMG7_1,2 (Readsouttwo datafrompoint1)

Note: When the binary format is specified for Response data, each point data is composed of two bytes,
and each byte is sent out in sequence from the high-order byte to the low-order byte

XMT
XMT Trace TIME Spectrum Data
M Function Writes / reads the spectrum data to / from trace TIME memory.
Header Program command Query Response
XMT XMT_,,p ,b XMT?.._,p ,d b1, b, bg -+ { When ASCH is specified )
b1 bg bg +- (When BINARY is specified )

M Vaiueofp 0 to 1001 (point No. )

B Valueofb LOG scale used: Integers having 0.01 dBm unit ( independent of display unit
system )

Volt lue (V
LIN scale used: b= oltage value (V) X 10000

Reference level (V)

B Valueofd 1 to 1002 ( number of points )

M Example XMT_1,-2000
' XMT?_1,2 (Readsouttwo data from point1)

Note: When the binary format is specified for Response data, each point data is composed of two bytes,
and each byte is sent out in sequence from the high-order byte to the low-order byte.
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= CLS
* CLS Clear Status Command
B Function Clears the Status Byte Register.
Header Program command Query Response
*CLS | *%CLS — —
B Example *CLS
= ESE
% ESE Standard Event Status Enable
| Function Sets or clears the Standard Status Enable Register.
Header Program command Query Respanse
*ESE { %ESE._.n *ESE? n

B Valueofn 0 to 255

M Example * ESE_20
*ESE?
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* ESR?
# ESR? Standard Event Status Register Query
M Function Returns the current value in the Standard Event Status Register.
Header Program command Query Response
**ESR? kESR? n
B Valueofn 0 to 255
B Exampie *ESR?
« IDN?
% [DN? identification Query
B Function Returns the manufacturer name, model number ete. of the product,
Header Program command Query Response
*IDN? *IDN? ANRITSU,MS2662A ,0000,n
M Valueofn 1 to 99 (firmware version No. )
W Example *IDN?
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* OPC
* OPC Operation Complete Command
M Function Sets the bit 0 digit in the Standard Event Status Register when all pending
selected device operations have been completed.
Header Program command Query Response
*0PC | *0PC
B Example *0PC
* OPC?
* OPC? Operation Complete Query
M Function Sets 1 in the Output Queue to generate a MAV summary message when all
pending selected device operations have been completed.
Header Program command Query Response
*0PC? L — *0PC? 1
B Example - *0PC?
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* RST
% RST Reset Command
B Function Resets the device in the third level.
Header Program command Query Response
*RST | *RST -
M Example *RST
* SRE
% SRE Service Request Enable Command
B Function Sets the bits in the Service Request Enable Register.
Header Program command "~ Query Response
*SRE | *SRE *SRE? n

M Valueofn 0 to 83, 128 to 191 (eurrent value of Service Request Enable Register )

IR Example *SRE
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x STB?
*STB? Read Status Byte Command
M Function Returns the current values of the status bytes including the MSS bit.
Header Program command Query Response
*STB? — *STB? n
M Valueofn
Bit Bit weight Bit name Conditions of Status Byte Register
t 128 ——— 0=Not used
0=Service not requested,
6 84 MSS 1 = Service requested
0=FEvent status not generated,
5 32 ESB 1=Eventstatus generated
0=No data in Qutput Queue,
4 16 MAV 1=Data in Output Queue
3 8 — 0=Not used
0=Event status not generated,
2 4 ESB(END) 1==Event status generated
1 2 —— 0=Not used
0 1 — 0=Notused
B Example *STB?
* TRG
* TRG Trigger Command
MW Function Same function as that of IEEE488.1 GET-Group Execute Trigger-bus command.
For this command, the MS2602A executes a single sweep { the same function as
SWP.)
Header Program command Query Response
*TRG |*TRG E——
M Example *TRG
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% TST?
% TST? Self Test Query
B Function Executes a self-test and returns the results of any errors.
Header Program command Query Response
*TST? EE— *TST? n
B Valueofn @: Indicates that the self-test completed without errors.
~32767 ~-1,
1~327671: Indicates that the self-test did not complete, or completed with
errors.
M Example *TST?
x WA
* WAI Wait-to-Continue Command
B Function Keeps the next command on stand-by while the device is executing a command.
Header Program command Query Response
*WAL | #WAI
M Example *WAI
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APPENDIX A

A TABLE OF MS2602A DEVICE-DEPENDENT INITIAL SETTINGS

Table of MS2602A Device-Dependent initial Settings(1/6)

\ . . Initial setting data
Group Brief function Control item g
TRACE-AB TRALE-THMIE TRACE-BG
Selects the mode for FREQUENCY MODE START-STOP
setting a frequeney band
Sets the start frequency | STARTFREQUENCY 0Hz | ------ 0Hz
Sets the center frequency | CENTER FREQUENCY 4.25 GHz 4.25 GHz
Frequency | Sets the stop frequency STOPFREQUENCY 850GHz | ------ 8.50 GHz
' Sets the frequency span | FREQUENCY SPAN 8.50GHz | *OHz 8.50 GHz
Sets the center-frequency | wo.rpp rREQSTEPSIZE | 1GHz
step suze
Sets the scroll step size SCROLL STEP SIZE 2div
Selects the band BAND SELECT AUTO ( 010 8.5GHz)
Sets the reference-level | REFERENCE LEVEL ~10dBm
Sets the reference-level | oo ponr srepsizE AUTO : 1div
step size
Sets the scale mode SCALE MODE LOG LOG * LOG
Sets the LOG scale LOGSCALE 10dB/div | 10dB/div [ *10dB/div
Sets the LIN scale LIN SCALE 10%/div | t0%/div. | ------
. N Not initialized
| Sets the LOG unit system { LOGSCALE UNIT +RST: dBm
Sets the reference level REF LEVEL OFFSET OFF
Level offset
Sets the reference level GFPSET VALUE 0dB
offset value
Sets the display line DISPLAY LINE OFF .
Sets the display line level | DISPLAY LINELEVEL ~50 dBm
1Selects the marker level A:ABS
ABS/REL MARKERLEVEL ABS/REL | o "0 ABS ABS
. Not initialized
I
Qets the correction factor | CORRECTION +RST: OFF
Sets the correction factor CORRECTION FACTOR No. | * RST: 1
number
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Table of MS2602A Device-Dependent Initial Settings(2/6)

Initial setting data

Group Brief function Control item
TRACE-AB TRACE-TIME TRACE-BG
Selects display mode DISPLAY MODE TRACE-A
Selects the display format for DISPLAY FORMAT A&LB
TRACE-A/B (TRACE-A/BY %% 777 | 7777
Selects the display format for DISPLAY FORMAT SUB MAIN
TRACE-A/BG (TRACE-A/BG) TRACE | TRACE
Selects the display format for DISPLAY FORMAT SUB MAIN
TRACE-A /TIME (TRACE-A/TIME) TRACE TRACE | ~~ 7
Selects the mode for processing | pp 4 op STORAGEMODE | NORMAL | NORMAL | ¥NORMAL
a waveform
Number of traces averaged AVERAGE No. $times
Selects the detection mode DETECTION MODE PEAK SAMPLE * PEAK
Sets the delay time DELAYTIME | --vven Osec | -eee--
Sets the time span TIMESPAN ] ceseen #200msec | ------
Sets the time expand zone to
ON / OFF EXPAND ZONE ON/OFF | -«---- OFF | -v----
Sets expand mode to ON/OFF | EXPANDON/OFF | ------ OFF | eeeen
Display Sets th £ monitor to
mode e e Wavelorim nitor o | mantor 0 | oo LOFR | e
ON / OFF FM /TRIG MONITOR OFF
Sets the bandwidth for
. MRANGE | ------ o
demodulating FM FM RANGE 200 kHz /div
Sw1tchfes the coupling to AC/DC FMCOUPLING | --ene- CCOUPLNG | weeees
to monitor FM waveforms
Sets the active marker when TRACE-A/B TRACE-A
display modeis trace A/B ACTIVE MKR il T S
Selects the marker mode MARKER MODE NORMAL
Specifies the zone-marker ZONE MARKERCENTER | 250 point | 250point | 250 point
center
Specifies the zone-marker ZONE MARKERWIDTH | 51point | * 1point 501 point
width
Sets the multimarker mode to
ON / OFF MULTI MARKERMODE = | OFF
Sets the multimarker list to '
ON / OFF MULTI MARKER LIST OFF
Sets the ‘n’ th multimarker to - | MULTI MARKER Not initialized _
ON/OFF ON/QFF * RST: No.i=0N, NQ.2to 10=0FF
Seleects the active marker from Not initialized y
. Al AR .
the multimarkers CTIVE MARKER No * RST: No.l
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Table of MS2602A Device-Dependent Initial Settings (3/6)

Initial setting data

Group Brief function Control item
TRACE-A8 TRACE-TIME TRACE-BG
Sets the sweep mode SWEEP MODE CONTINUOUS
Sets the zone sweep to ON /OFF | ZONE SWEEP oFF 1 e
Sets the tracking function to
ON/OFF TRACKING SWEEP OFF |  eecsesernn-
Sets the gate sweep function to
"ON /OFF ‘ GATE SWEEP OFF -
Sets the gate delay time GATE DELAY Ogec | wee--
Sets the gate length GATE LENGTH lmwsee | emmees
S.ets th_e ending gate interval, GATE END INTERNAL o
either internally or externally
Sweep 1o tri o mod
function Sets the trigger switch moae TRIGGER SWITCH FREERUN FREERUN | *FREE RUN
Sets the trigger source TRIGGER SOURCE VIDEO | --eee-
f;;‘z the external trigger level |\ ;e souRcE (BXT) INPGTE | -eeeee
Selects the TV system TRIGGER SOURCE (TV) NTSC | eeemen
Selects TV horizontal TRIG SOURCE(TV SYNC) V.SING | --eee-
synchronous signal
Selects the number of TV
horizontal synchronous signal | TVH-SYNC LINE No. opD10 | eean--
lines
Selects the trigger slope TRIGGER SLOPE RISE [ eeee--
Sets the trigger level TRIGGER LEVEL 25% | eeenn-
Sets the trace write switch to :
Writing / ON /OFF TRACE WRITE SWITCH ON ON ON
reading
Sets the trace read switch to
waveform :
ON/OFF TRACE READ SWITCH ON ON ON
Selects the mode for setting the | RESOLUTION
resolution bandwidth BANDWIDTH AUTO AUTO * AUTO
Selects the mode for settingthe | pi pannwinrs AUTO | AUTO * AUTO
video bandwidth
Coupled | gelects the mode for settin
. g the
function | oo time SWEEP TIME AUTO AUTO * AUTO
Selects the mode for setting the RF ATTENUATOR AUTO
RF attenuator
VBW/RBW ratio at VBW = AUTO VBW /RBW RATIO 1 1 1
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Table of M$S2602A Device-Dependent initial Settings (4/6)

. . , Initial setting data
Group Brief function Control item g
TRACE-AB TRACE-TIME TRACE-BG
SAVE/ Not initialized. When shipped from
RECALL Select data to be recalled RECALLED DATA the factory: TRACE &
PARAMETER
. . : Not initialized. When shipped from
mod R M
Select the printer device mode PRINTER MODE the factory: HP2225
. PRINTER GPIB Not initialized. When shipped from
IB
Sets the printer GPIB address ADDRESS the factory: 17
Hard Selects the paper size for plotter PLOTTER PAPER SIZE Not initialized. When shipped from
copy/plot the factory: A4
Selects the output size from Not initialized. When shipped from
PLOTTERS
plotter e the factory: FULL
. Not initialized, When shipped from
lects th tem PLOTITEM
Selects the plot ite TE the factory: ALL
Selects the mode for monitoring AM/FM MONITOR OFF
the sound
Sound
monifor Adgt{sts the volume of the sound MONITOR VOLUME 10
monitor
Selects the item to be measured MEASURE ITEM OFF
ifi
Sets tht'a counter to the specified COUNTRESOLUTION | 1 kiz
resolution
Sets the occupied frequency OBW N% VALUE Not initialized
bandwidth to N% *RST: 99%
Sets the occupied frequency to X Not initialized
OBW XdB VALUE
dB Wxd *RST: 25dB
: ' Not initialized
Selects the adjacent channel ADJACENT CH SELECT | o 1o e
. . . ADJACENTCH Not initislized
Measslre Sets the adjacent separation 1 SEPARATION 1 RST. 125 Kz
function
. . ADJACENT CH Not initialized
Sets the adjacent separation 2 SEPARATION 2 +RST: 25.0 kHz
Sets the adjacent channel ADJACENT CH Not initialized
bandwidth BANDWIDTH #*RST: 8.5kHz
Selects the template SELECT TEMPLATE Not initialized *RST: No.i
Selects the template Jevel TEMPLATE LEVEL Mot initialized *RST: ABSOLUTE
Sets t.he template management NANAGE TEMPLATE Nc'rt"m}'tlahzed.
function Initialized to OFF at power-on.
Selects the noise measurement NOISE MEASURE Not initialized.
method METHOD *RST: ABS
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Table of MS2602A Device-Dependent initial Settings (5/6)

Initial setting data

Group Brief function Control item -
TRACE-AB TRACE-TIME TRACE-BG
Selects the occupied Not initialized
frequency bandwidth OBW MEASURE METHOD e waet
1*RST: N%
measurement method :
Selects the adjacent
channel leakage power ADJ-CH MEASURE #RST: R:TOTALPOWER
METHOD
measurement method _
Sets the adjacent channel
leakage power graph ADJ-CH GRAPH *RST: ON
display
Sets the adjacentchannel | o) o oonrpRUINE | #RST: ON
center line display
Measure
function | Sets the adjacent channel 1) o punp Ling +RST: OFF
band line display _
ts the window displa
S:sitgon }:r)r- measuxs'fd Y. | MEASURE wiNDOW UPRIGHT
P POSITION
results
Sets the point at which BURST POWER
burst power measurement | MEASURE 0 point
starts START POINT
Sets the point at which f
burst po‘.}:rer measurement BURST POWER 0 point
MEASURE STOP POINT
ends
Sef,sthe number of data DATA POINT NUMBER Not imtxahze&..When shipped from the
points factory: 501 point
System Sets tl;; 1\c’:;gzpled functions
; to CO N or COUPLE MODE
setiin initialized. i
2 | INDEPENDENT between |(COMMON/ ?‘;:““f‘a‘é‘g:&ﬁ;“ shipped from the
frequency or time INDEPENDENT) actory:
domain
Cal.lb- Sets 'f,he pFeselector PRESELECTOR BIAS Not initialized. When shipped from the
ration | peaking bias factory: 0
Sets the GPIB 2 self GPIB2 SELF ADDRESS Not initialized. When shipped from the
address factory: 16
GPIB Sets the DSU (MC8104A) | DATA STORAGE UNIT Not initialized. When shipped from the
address ADDRESS factory: 19
Sets the title output to Mot initialized. When shipped from the
T N
ON/OFF ITLE ON/OFF factory: ON
Title Selects the title data TITLE DATA Not initizlized. When shipped from the
factory: ALLSPACE
CAL/ . . Not initialized.
P
UNCAL Displays couple failure UUNCAL DISPLAY Initialized to ON at power-om.
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Table of M§2602A Device-Dependent Initial Settings(6/6)

Group Brief function Control item Initial setting data
TRACE-AB TRACE-TIME TRACE-BG
Tl L
;lg}%épmc i??%tgﬁeigmmator for TERMINATOR fi(;:;:;tlalizp‘ed When shipped from the
o Orp TR | BRSO | o tpoeron.

Notes: # In place of the parameters not initialized by the INI command ( GPIB) or Preset key, the initial
settings (Indicated by *RST) initialized by the *RST command (GPIB) are listed in the above
table. In place of the parameters not initialized by the *RST command, the values when shipped
from the factory are listed.

o An initial value marked with "+ 'represents a fixed value.
® An initial value marked with * #’ represents the value at COUPLE MODE = COMMON.
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APPENDIX B

B7 t] G 0 4 1 1 1 1
BG 0 0 1 1 0 0 1 1
BS 0 1 0 1 0 1 0 1
BITS NUMBERS \
B4 B3 B2 B1 CONTROL SYMBOLS UPPER CASE LOWER CASE
0 20 40 50 100 120 140 150
0 0 0 ¢ NUL | DLE sp 0 @ P . p
o |18 16 ] 20 3z | 30 481 40 64 { 50 80 | 60 96 | 70 112
1 grL | 2. LLO | 41 81 101 121 141 181
6 0 0 1 SOH DCY f 1 A Q a 9
1 1 i 171 2t a3 |31 45 | 41 85 | 51 81| 81 o7 |71 113
9 22 42 62 102 122 142 162
g0 6 1 ¢ STX bC2 " 2 B R b r
2 9 b1z 18] 22 34 | 32 50| 42 66 | 52 82 &2 ag | 72 114
3 23 43 683 143 123 143 168
g 0 1 1 ETX DC3 # 3 C s c s
P 3}is 19| 23 as {33 51 42 67 | 58 83 | 62 99 {78 115
4 s5pC | 24 DCL | 44 64 164 124 144 164
0 1 ¢ ¢ EOT DCa S 4 D T d 1
4 4|14 20| 24 36 | 34 521 44 66 154 84| 54 100 | 74 116
peC | 25 PPU | 45 65 105 125 145 165
0 1 0 1 | ENO NAK % 5 E u e u
5 5 {15 21 25 37 )35 53] 45 69 | 55 85| 65 w1 | 75 117
26 46 86 106 126 146 166
0 1 1 6| ACK SYN | & 6 F v f v
8 g |16 221 286 38 | 36 54| 48 70 | 56 881 68 102 | 78 118
7 27 &7 57 107 127 147 167
g 1 1 1 BEL ETB ! 7 G W g w
7 7117 23 | 27 39 {87 55 1 47 71 b 57 87| 67 108 177 119
10 cer | 30 SPE | 56 70 110 130 150 176
1 0 ¢ 0 BS CAN ( 8 H X h X
8 a8 241 28 40 |38 58 § 48 72 | 58 88 | 68 104 | 78 120
11 Tor | 3 SPD | 5k 7L 11l 131 151 173
10 0 1 HT EM ) g | Y ; y
9 9|19 25§ 29 41 | a9 57 49 73 | 59 g9 69 195 | 79 121
12 32 52 2 12 132 152 172
1 0 1 0 LF SuB * J Z ] z
A 1] 1A 26 | 24 42 134 581 44 75 {54 90| 8A 106 ] 7A 122
13 as 53 73 "113 133 183 173
1 0 1 t VT ESC + : K k {
B 11 | 18 271 28 43 | 3B 59§ 4B 75 | 5B 91| 68 107 | 7B 123
14 34 54 74 114 134 154 174
1 1.0 0 FE FS ’ < L ! :
[ 12 LIC 281 20 45 | 3C 60| 4C 76 | 5C 921 6C 108 | 7C 124
15 85 55 75 115 135 155 175
110 1] cr GS - = M m }
1 13 | 1D 29 | 2D 45 | 3p g1 4D 77 { 5D 93| 6D 100 § 7D 125
15 86 56 76 116 136 156 176
1 1 1 0 SO RS . > N AN n ~
£ 14 | 18 30| 2E 48 | 3B 62 | 4E - 78 | 5B o4 ! 6E 110 | 7B 126
17 37 57 77 UNL | 117 137 UNT| 157 ey A
¥ 15 1 1F 31] oF 47 [ aF 63| 4F 79 1 5F 95 | 6F m e 197
Address Universal Listen Talk address Secondary address or
command command address command
KEY octal |95 PPU | GPIB code ¥ S A Standard Code for information Interchange
NAK ASCll character
hex L 15 21 | decimal
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C COMPARISON TABLE OF CONTROLLERS' GPIB INSTRUCTIONS

. Controller
Function
PACKET V PC3800 IBM-PC HP9000 series
Outputsdatatoa WRITE @ device [PRINT CALL OUTPUT device
device number:data @ listener IBWRT( ) [selector:;data
address; ’ '
data
Outputbinary ~ BIN WRITE @ WBYTE command;
data to a device device data.,
number:data
Assigns data READ @ device |INPUT @ talker |[CALL ENTER device
gzzeiz:‘i:r:ma number: address,1istener{IBRD( ) selector;
variable variable address;variable variable
LINE INPUT @
talker
address,listener
address;variable
Assignsbinary  1BIN READ @ RBYTE
data enteredfrom |40 jo0 number:  |command;variable
adevicetoa .
variable variable
¥nﬁkﬂﬁesan IFC @ select ISET TFC CALL ABORT
interface code IBSIC( ) |select code
Turns RENline |REN @ select ISET REN CALL REMOTE device
on ' code IBSRE( ) |selector
" |{select code)
Turns REN line jiCL @ select IRESET REN CALL LOCAL device
off code (setsall IBSRE( ) lIselector
devices local) (select code)
LCL @ device WBYTE CALL LOCAL
number - &H3F,listener IBLOC( ) |device
(sets only specified  |address, selector
devices to listeners, |Secondary {select code
and sends out GTL  jaddress, + primary
command) &HE1; address)

C-1
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timeout

. Controller
Function .
PACKET V PC9800 1BM-PC HP9000 series
QOutputs interface {COMMAND @ CALL SEND select
ziisage(s)and select code: IBCMD( ) [code;message
: character CALL string
string for IBCMDA( )}
message [;data] (asynchronous) |

Triggersa TRG @ device WBYTE & CALL TRIGGER device

specifieddevice o phep H3F,1istener IBTRG({ ) |selector

address,
secondary
address,
&H@8 ;

Initializes devices DCL @ select WBYTE &H3F,&H14; CLEAR device
code (alldevices selector
bearing a specified (select code)
select code)

DCL @ device WBYTE &H3F, CALL CLEAR device

number (specified [listener IBCLR( ) selector

devices only) address, (select code
secondary + primary
address,&H04; address)

?isab;ef‘»ade"ice LLO @ select WBYTE &H3F, LOCAL LOCKOUT

rom being .

switched over code &H11;

{rom remote to

local

Transfers control |RCT @ device WBYTE,talker CALL PASS CONTROL

to a specified number address,&H09; IBRSV { )

device

Sends outa SRQ @ select ISET SRQ CALL REQUEST select

Zervice I'Equest‘ COdE IB RSV( ) COde

Performsserial  ISTATUS @ device |POLL - CALL SPOLL (device

polling number IBRSP( ) |selector)

(function)
Sets a terminator [TERM 1S CMD DELIM CALL
code IBEOS( )
CALL
IBEOT( )
Sets a limit value CMD TIMEOUT CALL
for checking a 1 BTOM( )




