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

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

CAUTION & 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
iabels 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 focations 1o provide information
about safety items and operation precautions. insure that you ciearly understand the meanings of the symbois and
take the necessary precautions BEFORE using the equipment.

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 symibolically in or near
the triangle.

>0

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

(Xé X These indicate that the marked part should be recycled.
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Repair

For Safety

WARNING A\

WARNING

Falling Over

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 perfor-

~mance may be reduced.

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

When supplying power to this equipment, connect the accessory 3-pin
power cord {0 a 3-pin grounded power outlet. If a grounded 3-pin
outlet is not available, before supplying power o the equipment, use a
conversion adapter and ground the green wire, or connect the frame
ground on the rear panel of the equipment to ground. f power is sup-
plied without grounding the equipment, there is a risk of receiving a
severe or fatal electric shock. In addition, there is a risk of damage to
internal circuits of this equipment.

This equipment cannot be repaired by the user. DO NOT attempt o
open the cabinet or to disassemble internal parts. Only Anritsu-
trained service personnei 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 severs injury or fatal electric shock 1o untrained personnel. In
addition, there is a risk of damage to precision parts.

This equipment shoutd 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.
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LCD

Battery fluid

For Safety

WARNING A\

This instrument uses a Liquid Crystal Display (LCD);

DO NOT subject the instrument to excessive force or drop it. [f the
LCD is subjected to strong mechanical shock, it may break and liquid
may leak,

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. 1f it is ingested acci-
dentally, spit it out immediately, rinse your mouth with water and
seek medical help. if it enters your eyes accidentally, do not rub your
eyes, irigate them with ciean running water and seek medical help.
if the liquid gets on your skin or clothes, wash it off carefully and
thoroughly.

DO NOT short the battery terminals and never attempt to disas-
semble it or dispose of itin a fire. If the battery is damaged by any of
these actions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch it, ingest it, or get in your eyes. |f it is accidentaily
ingested, spit it out immediately, rinse your mouth with water and
seek medical help. If it enters your eyes accidentally, do not rub your
eyes, irrigate them with clean running water and seek medical help.
If the liguid gets on your skin or clothes, wash it off carefully and
thoroughly.




Changing Fuse

For Safety

CAUTION A\

CAUTION

Cleaning

Input Level

Before changing the fuses, ALWAYS remove the power cord from the
power outlet and repiace the blown fuses. ALWAYS use new fuses of
the type and rating specified on the fuse marking on the rear panel of
the cabinet.

TBA indicates a time-lag fuse.
There is risk of receiving a fatal electric shock if the fuses are replaced
with the power cord connected.

Keep the power inlet and ¢ooling fan free of dust.

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

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

$MS2651B/2661B/2661C (standard:500)

= Maximum DC voltage ratings:
RF input DG 50V
TG Output DCaV

- Maximum AC power (continuous wave} ratings:
RF Input +30 dBm (RF ATT 210 dB)
TG OCutput +20 dBm

NEVER input a over maximum ratings to RF Input and TG Oulput,
excessive power may damage the internal circuits.

*MS2651B/2661B/2661C (plus opt. 08 preamplifier ON)
» Maximum DC voltage ratings:

RF Input *DC 50V
» Maximum AC power (continuous wave) ratings:
RF Input +10dBm (RF ATT =10 dB)

NEVER input a over maximurmn ratings fo BF Input, excessive power
may damage the internal circuits.




For Safety

$MS2651B/26618/2661C (plus opt. 19 DC Input)
+ Maximum DC voltage ratings:

RF input +DC 50V
» Maximum AC power (continucus wave) ratings:
RF Input +30 dBm (RF ATT =10 dB)

NEVER input a over maximurn ratings to BF Input, excessive power
may damage the internal circuits.

®MS2651B/2661B/2661C (plus opt. 22, 23:75Q Input, 75Q TG)
» Maximum DC voitage ratings:

RF Input +DC 100 V

TG Output DCoV
« Maximum AC power (continuous wave) ratings:

RF Input +25 dBm (RF ATT =10 dB)

TG Output +20 dBm

NEVER input a over maximum ratings to RF Input and TG Output,
excessive power may damage the internal circuits.

+MS2653B/2663B/2663C

« Maximum DC voltage ratings:
RF input DC OV

« Maximum AC power {continuous wave) ratings:
RF Input +30 dBm (RF ATT 210 dB)

NEVER input a over maximum ratings to RF Input, excessive power
rmay damage the internal circuits.

SMS2653B/2663B/2663C (plus opt.08 preamplifier)
+ Maximum DC voltage ratings:

RF Input *DC 50V
+ Maximum AC power (continuous wave) ratings:
RF Input +10 dBm (RF ATT 210 dB)

NEVER input a over maximum ratings to BF Input, excessive power
may darmage the internal circuits.
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For Safety

@RF Input/TG Output connector
« MS2651B/2661B/2661C/2653B/2663B/2663C (standard:50Q)
RF tnput N-J
TG Cutput N-J
« M52651B/2661B/2661C (plus apt. 22, 23:75Q)
RF Input NC-J
TG Qutput NC-J

NEVER connect a difference type connector, Connecting a differ-
ence type may damage the connecior.
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Replacing Memory
Back-up Battery

Storage Medium

Disposing of The
Product

For Safety

CAUTION

The power for memory backup is supplied by a Poly-
carbonmonoflucride Lithium Battery. This battery should only be re-
placed by a battery of the same type; since replacement can only be
made by Anritsu, contact the nearest Anritsu representative when re-
placement is required.

Note: The Batlery life is about 7 years. Early batftery replacement is
recommended.

This equipment stores data and programs using Plug-in Memory card
{MC).

Data and programs may be lost due to improper use or faiiure.
ANRITSU therefore recommends that you backup the memory.

Anrit rporation will n t lighility for lost
Please payv careful atiention to the following points.

« Do not remove the IC card from equipment being accessed.

- Isolate the card from static electricity.

+ The backup battery in the SRAM memory card has a limited life;
replace the battery periodically.

This equipment uses chemical compound semiconductor including
arsenide.

At the end of its life, the equipment should be recycled or disposed
properly according to the local disposal regulations.
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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 Laboratory, 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 year 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 misoperation, 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 and
earthquake, etc.

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

» The fault is due to use of a non-specified power supply orina
non-specified instaliation 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 deveiops a fault, contact the head office of Anritsu Corporation
at the address in the operation manual, or your nearest sales or service office
iisted on the following pages.
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To prevent malfunction caused by accidental touching, the front power swiich of this equipment turas on the
power if it is pressed continuously for about one second in the standby state. If the switch is pressed continu-
ousiy for one second in the power-on state, the equipment enters the standby state.

In the power-on state, if the power plug is removed from the outlet, then reinserted into it, the power will not be
turned on. Also, if the lines is disconnected due to momentary power supply interruption or power failure, the
power will not be turned on (enters the standby state} even if the line is recovered.

This is because this equipment enters the standby state and prevents incorrect data from being acquired when
the line has 1o be disconnected and reconnected.

For example, if the sweep time is 1,000 seconds and data acquisition requires a long time, momentary power
supply interruption (power failure) might occur during measurement and the line could be recovered automati-
cally to power-on. In such a case, the equipment may mistake incorrect data for correct data withouvt recogniz-
ing the momentary power supply interruption.

If this equipment enters the standby state due to momentary power supply interruption or power failure, check
the state of the measuring system and press the front power switch to restore power to this equipment.

Further, if this equipment is built into a system and the system power has to be disconnected then reconnected,
the power for this equipment must also be restored by pressing the front power switch.

Censequently, if this equipment is built into remote monitoring systerns that use MODEMs, the standby func-
tion of this equipment must be modified.




This instrument is a spectrum analyzer which uses a digital storage system. The spectrum analyzer makes
level measurements in frequency steps obtained by dividing the frequency span by the number of measure-
ment data points {501). This method of measurement cannot detect the signal peak level if the spectrum of a
received signal is narrower than these frequency steps.

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

Positive peak detection mode should be used for almost ail measurements including normal signal level

measurement, pulsed noise analysis, and others. It is impossible to measure the signal Jevel accurately in

sample detection mode or in negative peak detection mode.
Use of sample detection mode is restricted to random noise measurement, cccupied frequency bandwidth

measurement for analog communication systems, and adjacent-channel leakage power measurement, etc.

Measurement Hem

... POS PEAK

.. SAMPLE

NORMAL (POSI-NEG)
+  Occupied frequency bandwidth, adjacent-channel leakage power .............. SAMPLE

+ Normal signal

« Random noise

»  Pulsed noise

(for analog communication systems)
»  Occupied frequency bandwidth, adjacent-channel leakage power.............. POS PEAK or SAMPLE
{for digital communication systems)

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

Xi
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ABOUT THIS MANUAL

(1) Composition of MS2650/MS2660B/C series spectrum analyzer Operation Manuals

The MS2650/MS2660B/C Spectrum Analyzer operation manuals of the standard type are composed of the
following three documents. Use them properly according to the usage purpose.

/ Basic operating instruction part

Vol. 1
Detailed operating instruction part
Compostion
P Vol. 2
of
Operation Manuals
Vol. 3
Basic operating instruction part: Basic Operating Instructions: Provides information on the MS2650/

MS2660B/C series outline, preparation before use, panel description,

basic operation, soft-key menu and performance tests.

Detailed operating instruction part: Detailed Operating Instructions: Provides information on the detailed
panel operating instructions on the spectrum analyzer that expand
on the basic operation and soft-key menu in the Basic Operating
Instruction Part.

Programming part: Composed of the Remote Control Part and PTA Control Part. The
Remote Control Part provides information on RS8-232C remote
control GPIB remote control and sampie programs. while the PTA
Control Part describes about PTA operation and PTL commands.




TABLE OF CONTENTS

1. MS2650/MS2660B/C Spectrum Analyzer
Operation Manual
Programming (Remote Control)

2. MS2650/MS2660B/C Spectrum Analyzer
Operation Manual
(PTA Control)
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SECTION 1
GENERAL

This section ountlines the remote contro! and gives examples of system upgrades.

GENETAl v rer e
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SECTION 1 GENERAL

SECTION 1
GENERAL

General

The MS2650/MS2660B/C Series Spectrum Analyzer, when combined with an external controller (host computer,
personal computer, etc.). can automate your measurement system. For this purpose. the spectrum analyzer is
equipped with an RS-232C interface port, GP-IB interface bus (IEEE std 483.2-1987).

Remote control functions

The remote control functions of the MS2650/MS2660B/C Series are used to do the following:

(1) Control all functions except a few like the power switch and [LOCAL] key
(2} Read all parameter settings.

(3} Set the RS-232C interface settings from the panel

{4) Set the GP-1B address from the panel

{5) Select the interface port application from the panel

(6) Configure the automatic measurement system when the spectrum analyzer is combined with a personal
computer and other measuring instruments.

Interface port selection functions |

The MS2650/MS2660B/C Series Spectrum Analyzer has a standard RS-232C interface, and an optional GP-
IB interface bus and paraliet {Centro) interface (option 10). Use the panel to select the interface port to be used
to connect external devices as shown below.

Port for the external controller: Select RS-232C or GP-1B.
Port for the printer or plotter: Select RS-232C or GP-1B or Centro.
Port for the external device controlled from the PTA: Select RS-232C or GP-IB or Centro.

Each interface can connect only one device.




SECTION 1 GENERAL

Examples of system upgrades using RS-232C and GP-IB

(1) Stand-alone type 1

Waveforms measured with the MS2630/MS2660B/C Series are output to the printer and plotter.

MS265XX/6XX

O Printer/Plotter
RS-232C/GPIB/Centro (>

 PE—

(2) Stand-alone type 2

Other measuring instruments are controlled from the PTA. The printer, plotter, and external device controlied
from the PTA must be connected using different interfaces.

MS285XX/6XX

O R8-232C/  Printer/Plotter
GPIB/

Centro t

Other measuring instrument
RS-232C/ 1 l
GPIB
O

(3) Control by the host computer (1)

The spectrum analyzer is controlled automatically or remotely from the computer.

Computer

MSE285XX/BXX

O

/ AN RS-232C/GPIB

1-4




SECTION 1 GENERAL

{4) Control by the host computer (2}

The waveforms measured by controfling spectrum analyzer automatically or remotely are output to the printer
and plotier. The external controller. printer, and plotter must be connected using different interfaces.

Computer
MS265XX/6XX
O RS-232C/  Printer/Plotter
GPIB/
7 N RS-232C/GPIB Centro r-\/

{5) Control by the host computer (3)

The waveforms measured by controlling the spectrum analyzer automatically or remotely are cutput to the
printer and plotter. PTA programs are executed from the computer. The printer, plotter, and external device
controlied from the PTA must be connected using different interfaces.

Computer
MS265XX/BXX
O RS-232C/  Printer/Piotter
i N 2C/GPIB oI/
R&-232C Cenfro t

Other measuring instrument

RS-232C/ , :
GPIB
O




SECTION t GENERAL

Specifications of RS-232C

The table below lists the specifications of the RS-232C provided as standard in the MS2650/MS2660 series.

Itern

Specification

Function

Qutputs printing data to the printer and plotter,
Control from the external controller (except for power-ON/OFF)

Communication system

Asynchronous (start-stop synchronous system). half-duplex

Communication control system

X-ON/OFF control

Baud rate

Data bits 7 or 8 bits

Parity Odd number (QDD), even number (EVEN), none (NON)
Start bit 1 bit

Stop bit (bits) 1 or 2 bits

Connector D-sub 9-pin, female




SECTION 1 GENERAL

Specifications of GP-IB

The table below lists the specifications of the GP-IB provided for the M82650/MS2660 series.

Ttem Specification and supplementary explanation

Function Conforms to [EEE488.2

The spectrum analyzer is controlled from the external controller
(except for power-on/off).

The spectrum analyzer is used as a controller for an external device
(printer or plotter}.

Interface function {*1) SHI1: All source handshake functions are provided. Synchronizes the timing
of data transmission.

AH1: All acceptor handshake functions are provided. Synchronizes the timing
of data reception.

T6:  The basic talker functions and serial poill function are provided. The
talk only function is not provided. The talker can be canceled by MLA.

1.4:  The basic listener functions are provided. The listenonly function is
not provided. The listener can be canceled by MTA.

SR1: All service request and status byte functions are provided.
RL1: All remote/local functions are provided.
The local tockout function is provided.
PPQ:  The parallel poll functions are not provided.
DCL: All device clear functions are provided.
DT1: Device rigger functions are provided.
Cl:  System controller functions are provided.
C2: IECis transmitted.
C3:  The REN transmission function is provided.
C4: Responses to SRQ are returned.

C28: Imerface messages are transmitted.

E2:  Qutput is tri-state.

#*] For details of the interface functions, see the GP-1B Basic Guide sold separately.

1-7
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SECTION 2
CONNECTING DEVICE

This section describes how to connect external devices such as the host computer, personal computer, printer, and plotter
with R$-232C and GP-IB cables. This section also describes how to setup the interfaces of the spectrum analyzer.

TABLE OF CONTENTS
Connecting an external device with an R5-232C €abI& i 2-3
Connection diagram of RS-232C interface SIgNalSs . 2-4
Setling the connection POt IMEITACES ... 2-5
Setting the R8-232C INerface ...t st 2-6
Connecting a device with & GP-1B CaDIE oo e 2-7
Setting the GP-IB 20ArESS .o it et e s eyt 2-8
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SECTION 2 CONNECTING DEVICE

SECTION 2
CONNECTING DEVICES

Connecting an external device with an RS-232C cable

Connect the R8-232C connector {D-sub %-pin, female) on the rear panel of the spectrum analyzer to the RS-
232C connector of the external device with an RS-232C cable.

Notes:

Rear panel of MS265XX/MS266XX
Externatl device

RS8-232C
523 RS-232C

RS-232C cabie

RS-232C connectors with 9 pins and 25 pins are available. When purchasing the R3-232C cable,

check the number of pins on the RS-232C connector of the external device. Also, the following

RS232C cables are provided as peripheral parts of the spectrum analyzer.

* RS-232C cable (for PCO8 personal computer and VP-600 printer)
* MS265XX/MS266XX side PC98 personal computer side
D-sub Length: 1 m D-sub
9-pin, . 25-pin,
male (Straight) male
« R$-232C cable (for IBM PC/AT Compatible)
» MS265XX/MSB266XX side DOS/V personai computer side
D-sub Length: 1 m D-sub
S-pin, 9-pin,
male (Cross) female

2-3



SECTION 2 CONNECTING DEVICE

f Connection diagram of RS-232C interface signals |

The diagram below shows the RS-232C interface signal connections between the spectrum analyzer and devices
such as a personal computer or printer.

» Commection with PC98 personal computer or VP-60{ printer

PC98 personatl computer

MS2E85XX/MS266XX VE-600 prinier
. (Straight cable)
GND GND
CD{NC} 1 w=— L——-——' 1 GND
RO 2 2 8D
0 3 3 RD
DTR(NC) 4 =~ pere— 4 RS
GND 5 Le——  s5cs
DSR(NC) 68 =——t 8 DR
RTS 7 “-“-————-—; 7 GND
CTS 8 8 CD
RI(NC) § «=~—1 e — g NC
e e 10 NC
D-sub g-pin, male ——— 11 GND
——— 12 NC
p—— 13 GND
e—— 14 GND
— 8 QT2
—pre——— 16 NC
—e— 17 RT
18 NC
== 18 NC
20 ER
e 21 NC
22 NC
r—— 23 NC
rp— D4 ST
D-sub 25-pin, male T 25 NC
+ Connection with IBM PC/AT Compatible personal computer
MS265XX/MSB266XX 1BM PC/AT Compatible
0 {Cross cable) -
GND GND
CD{NC) 1 e {1 CD
RD 2 { 2RD
™D 3 >< { 37D
DTR(NC) 4  wmw—— { 4 TDR
GND & { 5 GND
DSR(NC) 6  ww—r { 6 DSR
RTS 7 =] E —{ 7 RTS
CTSs 8 ——f<— :w—( 8 CTS
RINC) 8 =1 be—=( g R
B-sub 9-pin, male D-sub 9-pin, female




SECTION2 CONNECTING DEVICE

Setting the connection port interfaces

Set the interfaces between connection ports of the spectrum analyzer and external devices such as a personal

computer, printer, or plotter.

interface

Shift - > ! .

N

—> RS8-232C
Setup *

—> Connect to
Controller
GPIB

——> Connect to
Pri/Pit
RS-232C

—— Connect to
Peripheral
None

Set the Baud rate (1200 to 9600), parity (Off, Evcn, or Odd), data
bit (bit 7 or 8), and stop bit (bit | or 2) of the R5-232C.

Select None, GP-IB, or RS-232C as the interface of the connection
port for the external controller.
The selection 1s changed each time this key is pressed.

Select None, GP-IB, R5-232C, or Centro for the interface of the
connection port for the printer or plotter.
The selection is changed each time this key is pressed.

Select None, GP-1B, R8-232C, or Centro for the interface of the
connection port for the peripheral equipment controlled by the
PTA.

The selection is changed each time this key is pressed.

In the above example, the GP-IB interface is selected for the connection port for the external controiler, and the

RS-232C interface is selected for the connection port for the printer or plotter.
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Setting the RS-232C interface conditions

Set the R8-232C interface conditions of this equipment o those of the external device to be connected.

Interface

. \ RS-232C
Shift —_ > . ey Setup " '—j;

|
]

———3 Baud Rate Select a Baud rate of 1200, 2400, 4800, or 9600 bits per second.
9600bps The selection is changed each time this key is pressed.

> Parity Press this key to select the parity (Off, Even, or Odd).
Even

——> Data Bits  Press this key to select the number of data bits (7 or 8 bits).
8bits

——> Stop bit Press this key to select the number of stop bits {1 or 2 bits).
1bit

s TEAUTRY

Tor how to set the RS-232C interface of an external device, see the operation manual of the external device.
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Connecting a device with a GP-IB cable

Connect the GP-1B connector on the rear panel of this equipment to the GP-IB connector of an external device
with a GP-IB cable.

Note: Be sure 1o connect the GP-IB cable before turning the equipment power on.

Up to 15 devices. including the controiler, can be connected to one system. Connect devices as shown below,

GP-IB connector

> GP-1B. cable

Total cable length: Up1o 20m
Cable length between devices: Upto4m
Number of devices that can be connected: Upto I3
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t Setting the GP-IB address |

Set the GPIB address of this equipment as follows.

interface

—> GP-IB Use the 10-key pad to enter the GP-IB address of this equipment.

My Address 1 The initial value is L.

Eor how to set the GPIB address of an external device, see the operation manual of the external device.
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SECTION 3
DEVICE MESSAGE FORMAT

This section describes the format of the device messages transmitted on the bus between a controller (host computer) and.
device (MS265XX/MS266XX) via the RS-232C or GP-IB system.

TABLE OF CONTENTS
C T o Tt o] o 4o o OO OO P O PO PRSP RURP RPN 3-3
Program MesSage TOMTIAL Lo ittt e e te et sar e cereeieeebeeeeeeanssserteesbbe et sreeaabsanans 3-3
Response mMesSage TOMMIAL ..o cciieecciee e e s e e s e rre e e e sammeeeneas RO PR 3-8
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SECTION 3 DEVICE MEBGAGE FOBMAT

SECTION 3
DEVICE MESSAGE FORMAT

General description

The device messages are data messages transmitted between the controller and devices, program messages =
transferred from the controller to this instrument {device), and response messages input from this instrument
{device) to the controller. There are also two types of program commands and program gueries 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 resuits,

| Program message format

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

PROGRAM MESSAGE
TERMINATOR

PROGRAM MESSAGE

WRITE #1,"CF :1GEZ"

L PROGRAM MESSAGE: When the program message is
transmitted from the controller 1o this
instrument, the specified terminator is
attached to the end of the program
message to terminate its transmission.

(1) PROGRAM MESSAGE TERMINATOR

NL: Called New line or
LF {Line Feed)

Carriage Return (CR} is ignored and is not processed as a terminator.




SECTION 3 DEVICE MESSAGE FORMAT

(2) PROGRAM MESSAGE

o
N

4

PROGRAM MESSAGE UNIT -

Multiple program message units can be output sequentially by
separating them with a semicolon.

<Exampie> WRITE #1;"CF 1GHZ;SP 5@00KHZ

(3) PROGRAM MESSAGE UNIT

L PROGRAM DATA

——+| PROGRAM HEADER < @ =

» The program header of an IEEEF488.2 common command always begins with an asterisk.
» For numeric program data. the @ between the header and data can be omitted.

+ The program header of a program query always ends with a question mark.

(4) PROGRAM DATA

. | CHARACTER PROGRAM N
DATA

NUMERIC PROGRAM | | SUFFIX PROGRAM DATA
DATA ~N {unit)

AN .| STRING PROGRAM

DATA

(5) CHARACTER PROGRAM DATA

Character program data is specific character string data consisting of the uppercase alphabetic characters from

A to Z, lowercase alphabetic characters from a to z, numbers 0 to 9, and underline (. ).

<Example> WRITE #1;"ST AUTC"...... SetsSweep Timeto AUTOC.
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(6) NUMERIC PROGRAM DATA

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

< integer format (NR1) >

e 1 \S_P/ l

» Zeros can be inserted at the beginning —» 005, +000045

» There must be no spaces between a + or - sign and a number — +5.+ A3 (X)
» Spaces can be inserted after a number — +5AAA -

» The + sign is optional — +5,5

+» Commas cannot be used to separate digits —» 1,234.567 (x}

<Fixed-point format (NR2)>

44— {Integer part}

{Fraction par) —»

Decimal point
Lr— E
+ b <(~0> . <0~9> -

,- (s0)
i / E ¥
@—/ /" <0~G> . <(Q~9>
;

; A
/ //
// !/ /
/ s . /
Ve = The decimal S
fmmm The digits in pointcannot . <————— The digits in the fraction
ihe integer part be omitted. part can be omitisd.

can be omitted.

» The numeric expression of the integer format appiies to the integer part.

= There must be no spaces between numbers and the decimal point — +7534.123 (X)
= Spaces can be inserted after the digits in the fraction part - +733.123AAA

« A number need not be placed before the decimal point -» .03

+ A + or - sign can be placed before the decimal point = +.05, =05

A number can end with a decimal point - 12.
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(7) SUFFIX PROGRAM DATA (unit)
The table below hists the suffixes used for the MS2650/MS26608/C series.
Table of Suffix Codes

3-6

Classification Unit Suffix code
GHz GEZ, GZ
MHz MHZ, MZ
Frequency kHz K¥zZ, KZ
Hz HZ
Default HZ
second S
m second M5
Time
u second Uus
Default MS
dB DB
dBm DEM, DM
dBuV DBUV
Level {dB system) dBmV DEMY
dBuV{emf) DRUVE
Default Dgtermined in confqrmance
with the set scale unit
AY A%
mY MV
Level (V system)
Hv uv
Default T
W W
mW MW
W UW
Level (W system) nW NW
pW BUW
fw FW
Default UwW
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(8) STRING PROGRAM DATA

’ <inseried ' >

N

L ASCEH character
other than single

quotation mark

o <inserted " >
o i

|
i . ASCI character }
other than double

guotation mark

N

» String program data must be enclosed with single quotation marks {...").
WRITE #1:"TITLE'MS2651B'"
A single guotation mark used within a character string must be repeated as shown in the double quotation
marks.
WRITE #1;"TITLE'MS2651B' 'NOISE MEAS'''"
'‘NOISE MEAS' is set as the title.
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l Response message format 1

To transfer the response messages from this instrument to the controlier using the READ statement, the response

message formats are defined as follows.

RESPONSE MESSAGE
TERMINATOR

RESPONSE MESSAGE

(1) RESPONSE MESSAGE TERMINATOR

The response message terminator 1o be used depends on the TRM command specification.

(2) RESPONSE MESSAGE

O
| N \

RESPONSE MESSAGE UNIT >

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

{(3) Usual RESPONSE MESSAGE UNIT

Y

L |
. RESPONSE HEADER —_»@ RESPONSE DATA —%—»
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(4) RESPONSE DATA

DATA

|CHARACTER RESPONSE

SECTION 3 DEVICE MESSAGE FORMAT

DATA

DATA

STRING RESFPONSE

EL NUMERIC RESPONSE
E

(5) CHARACTER RESPONSE DATA

Character response data is specific character string data consisting of the uppercase alphabetic characters from

A to Z, lowercase alphabetic characters from a to z, numbers 0 to 9, and underline ().

(6) NUMERIC RESPONSE DATA

< Integer format (NR1) >

E

<(}~0>

|,

< Example >
123
~1234

« The number at the most-significant position is other than 0.
* A + sign need not be placed before a positive number.

< Fixed-point format (NR2) >

- <(-O>

<0~8>

).

+ The number at the most-significant position is other than 0.

* A + sign need not be placed before a positive number.

» If there are zeros after the decimal point, the numeric data is
transmitted in the integer format.
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(7) CHARACTER RESPONSE DATA

(“@—' <inserted " >
i
;

ASCH character j
other than doubie —-—)
quotation mark

String response data is transmitted as an ASCII character enclosed with double quotation marks.
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(8) Response message for input of waveform data using binary data

The waveform binary data is two-byie 65536 integer data from -32768 to 32767, as shown below; and sent in

the sequence of upper byte and lower byte.

16-Bit Binary ith Sign No 3Sign
10C00000C0000000 ~32768 32768
1000000000000001 -32767 32768
106000000C000C0L0 ~32766 32770
1ililliizliiiiicl -3 65533
131111113312131406 -2 65524
11111113111131211 -1 &5535
0000000000000000 0 G
Go000000000C00001 1 1
0000000C0000001L0 2 Z2
00000000000000C11 3 3
013112111131111201 327E% 32765
01111111131211210 32766 32766
0113111133131 3111 327€&7 32767

Sign bit: Bit 15(MSB) is used.
Integer-digit part: Bits 0 to 14 are used.
So, 16 bits(two bytes) are used.
MSB Upper byte Lower byte LSB

p A P A N
15 14 87 0

S

R . J

 Sign bit integer-digit part

Internal Representation of 2-byte Bynary Data

T When a negative number is stored in a numeric variable, the sign bit 1 is set in the MSB to indicate the negative vaiue. The value is

stored in 2 numeric variable in a 2's complement format.
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For an example, to transmit an integer of 16706, the ASCII format is compared with the Binary format. below.

The ASCH format requires 5 bytes. Whereas. the Binary format requires only 2 bytes, and does not need the

data format transformation. So, The Binary format is used for a high-speed transmission.

ASCit transmission

Binary transmission

1
|

|
'

Vv
y | 37 (H)

X=16706

N

Al

Upper byte Lower byte

31(H) | 36 (H 30 (H) | 36 (H) 41 (H) | 42 (H)
1st pyte 2nd byte 3rd byte 4th byte 5th byte 1st byte 2nd byte
{H) indicates hexadecimal notation.
16706 (D) =4 x 16°+ 1 x 167+ 4 x 16"+ 2 x 16°
———— Upper byte Lower byte —
-
bit 15 147113 12 |11 10| @ 7165 43 ,2|1]¢0C
X=16706| 0 | 1,0 [ 00 | 0|0 oi1|lolojolo|1]o
Binary notation< ‘ 1st byte — 2nd byte (Transmission order}
bit 716514321
1st byte 0o/ 110 0,01 010 (Upper byte)= 41 (H)
Zndbyte { 61 |0 | 0001 (lower byie)= 42 (H)

The waveform binary data has a number of bytes for

(Number of points to be specified) X 2 bytes + termination code.

Where, termination code is specified by the TRM command, and is LF(OD(H): 1 byte) or CR+LF(CAOD(H):

2 bytes).
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SECTION 4
STATUS STRUCTURE

This section describes the device-status reporting and its data structure defined by the IEEE488.2 when the GP-1B interface
bus is used. This section also describes the synchronization techniques between a controller and device.

These functions are used to control a device from an external controlier using the GP-IB interface bus. Most of these
functions can also be used to control a device from an external controller using the RS-232C interface

TABLE OF CONTENTS
IEEE488.2 standard status model......... etesreeeteaserteeerreraasearaseneeantsiesssaRssaeirr e res s i aneea b et e s s st s hnes rnreans 4-3
Status byte (STB) MBOISTEN ..oiiiieiririccirrriir e s s 4-5
ESB and MAV SUMMAIY MESSATES .oorvwereercar e ieimtssrtsisasbs st s rssssmarisstesnssessesabesassassastansesasesisrass 4-5
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Wait for a service request after *OPC I8 88N ...ttt 4-15
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The Status Byte (STB) sent to the controtler is based on the IEEE488.1 standard. The bits comprising the STB
are called status summary messages because they represent a summary of the current data in registers and
queues.

|IEEE488.2 Standard Status Model

The diagram below shows the standard model for the status data structures stipulated in the FEEE488.2 standard.

7 “—@"— 7 | Power on (PON}
(&} =@‘ 6 | Userraquest [URG)
5 > @/‘ & | Command emor (CME)
4 > @" 4 | Execution error [EXE)
3 P @ 3 | Device-dependent error (DDE}

Standard Event | 2 > @‘ 2 | Query srrer (QYE)

Stat!Js Enable 1 -——@ 1 | Request for bus contral right (RQC)

Register c "'@ < 0 | Operation complete (OPC)

S ; Standard Event Status Register
Setby *ESEn Y Y Y Y Y Y ¥
Read by ~ESE? Logicai OR
' !
__________________________________ Service Request] Output Queue
i Generation !
| Logical OR - A L
r"l“‘( A A A A A A A % (‘A,ﬁ ! >
7 (&= 7] } Status
- oSS & rase-- o

5 L@ﬂ 5 |ESB-———
4 (8 & | MAY s
3 r@ - 3 fe
2 @94 2 |l

Service Request | 1 @ 1 =

E.néble Register | o s/ @4 0 b

.. Status Byte . Read by serial poli .
Register - (only when the GP-IB |
: interface bus is used)

Setby *SREnR
Read by *8RE?

Standard Status Model Diagram
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4-4

In the status model, IEEE488.1 status bytes are used for the lowest grade status. This status byte is composed
of seven summary message bits from the higher grade status structure. To create these sumimary message bits,
the status data structure is composed of two types of register and queue models.

Register model Queue model

The register model consists of two registers used for recording events The queue in the guene model

and conditions encountered by a device. These two registers are the is used to sequentially record
Event Status Register and Event Status Enable Register. When the the waiting status values or
results of the AND operation of both register contenis are other than 0, | information. If the queue is not
the corresponding bit of the status bit becomes 1. In other cases, the empty, the queue structure
corresponding bit becomes . When the result of their Logical OR is summary message becomes 1.

1. the summary message bit also becomes 1. If the Logical OR result If the queue is empty, the
is 0, the summary message bit also becomes (. message becomes 0.

In IEEE488.2. there are three standard models for the status data structure. Two are register models and one is
a queue mode! based on the register model and queue model described above. The three standard models are:

(1) Standard Event Status Register and Standard Event Status Enable Register
{2) Status Byte Register and Service Request Enable Register Output Queue

Standard Event Status Register Status Byte Register Output Queue
The Standard Event Status Register The Status Byte Registeris a The Ountput Queue has
has the same structure as the register in which the RQS bit and the structure of the
previously described register model. the seven summary message bits queue model described
In this register, the bits for eight types | from the status data structure can above. Status Byte
of standard events encountered by a be set. This register is used Register bit 4 (DIO5) is
device are set as follows: together with the Service Request set as a summary
@ Power on Enable Register. When the results | message for Message
@ User request of the OR operation of both Available (MAV) 10
@ Command error register contents are other than 0, indicate that there is
@ Execution error SRQ becomes ON. To indicate data in the output buffer.
® Device-dependent error this, bit 6 of the Status Byte
® Query error Register (DIOT) is reserved by the
@ Request for bus control right system as the RQS bit. The RQS
& Operation complete bit is used 1o indicate that there is a
The Logical OR output bit is service request for the external
represented by Status Byte Register bit | controller. The mechanism of
5 (DIO6} as a summary message for SRQ conforms to the IEEE488.1
the Event Status Bit (ESB). standard.
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' Status Byte (STB) Register

The $TB register consists of the STB and RQS (or MS8) messages of the device.

ESB and MAV summary messages

This paragraph describes the ESB and MAV summary messages,

(1) ESB summary message

The ESB (Event Summary Bit) is a message defined by IEEE488.2 which uses bit 5 of the STB register. When
the setting permits events to occur, the ESB summary message bit becomes 1 if any one of the events recorded
in the Standard Status Register becomes 1. Conversely, the ESB summary message bit becomes ( if one of the
recorded events occurs, even if events are set to occur.

This bit becomes O when the ESR register is read by the *ESR? query or when it is 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 indicates whether the output queue is empty. 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. When the
output queue is empty, this bit is set to 0. This message is used to synchronize the information exchange with
the controller. For example. this message is available when. after the controller sends a query command to a
device, the controller waits until MAV becomes 1. While the controller is waiting for a response from the
device, other jobs can be processed. 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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1 Device-dependent summary messages

As shown in the diagram below. the spectrum analyzer does not use bits 0, 1. 3. and 7. and it uses bit 2 as the

summary bit of the Event Status Register.

Service Request --—----~-=--==- !
generated
(only when the GP-IB interface bus is used)

Standard Event
Status Register

i ------- Ouiput Queue

END Event
Status Register

Status summary
message

Status Byte Register
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i Reading and clearing the STB register

The STB register can be read using serial polling or the *STB? common query. The TEEE488.1 STB message
can be read by either method, but the value sent to bit 6 (position) is different for each method.
The STB register contents can be cleared using the *CLS command.

(1) Reading by serial polling (only when the GP-IB interface bus is used)

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 the RQS
message 1o { immediately after being polled.

(2) Reading by the *STB? common query

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

(8) Definition of MSS (Master Summary Message)

MSS indicates that there is at least one cause for a service request. The MSS message is represented at bit 6
response to an *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. MS8S is configured by the overall logical OR in which the STB
register and SRQ enable {SRE} register are combined.

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

The =CLS common command clears all status data structures as well as the summary messages comesponding
to them.
The *CLS command does not affect the settings in the Enable Register.

4-7




SECTION 4 STATUS STRUCTURE

Service Request (SRQ) Enabling Operation

Bits 0 to 7 of the Service Request Enable Register (SRE) determine which bit of the corresponding STB
register can generate SRQ.

The bits in the Service Request Enable Register correspond to the bits in the Status Byte Register. H a bitin 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 controlier with the RQS bit set to 1.

Service Request

e ™ Generaton |7~ ] ©
| Logical OR -1 A -
DN U S S S W' ! 8
disabled = 0, enabled = 12827 | 7 I E i
Not used : E é
disabled = 0, enabled = 32 {2%) | 5 (&)< 5 | ESB<—-—ro &
disabled = 0, enabled =16 (2% | 4 » @4 4§ MAV s g
disabled = 0, enabled = 8 (2% | 3 (& 1= 3 | Notused ©
disabied = 0, enabled =4 (23 | 2 >@< 2 | ESB(END) - @
disabled =0, enabled =2 (21 1 > @ < 1
disabled = 0, enabled = 1 (29 0 »@-‘- {0 | Not used
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 using the *SRE common command. An integer from 0 to 255 is assigned as a
parameter to set the SRE register bit to 0 or 1. The value of bit 6 is ignored.
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Standard Event Status Register

Bit definition of Standard Event Status Register

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

disabled = 0. enabled = 128(27) | 7 > @4— 7 | Power on{PON)
disabled = ¢, enabled =64 (25 | 6 >@< 6 | Userrequest{URQ)-- Mot used for
disabled = 0, enabled = 32 (25 | 5 ‘-@ & | Command error{CME} HeRaEeE
disabled = 0, enabled = 16 (29 | 4 (&= 4 | Exeaution(EXE)
disabled = 0, enabled = 8 (29 | 3 (&)= 3 | Device-dependent(DDE)
digabled = 0, enabled =4 23 | 2 —@ -t 2 | Query enor{QYE)
disabled = 0. enabled =2 (20 | 1 > O - 1 | Request for bus cofrel right{RQC) - N;ts ;22?332:5
disabled = 0, enabled =2 (2% | O «—@1 0 | Operation complete{CPC)
Standard Event Status Standard Event Status Register

Enabie Register

1
|
l Y

Y Yy vy yyy

Logical OR

 Read by ESR?

|

Y
EBS summary message bit

{to Status Byte register bit 5)

The Standard Event Status Enable (ESE) Register on the left is used to select which bits in the corresponding
Event Register wili cause a TRUE summary message when set.

Bit Event name Description
i ) . .
7 Power on (PON-Power on) A transition from power-off to power-on occurred during
the power-up procedure.
& Not used
5 Command error An iliegal program message or a misspelled command was
{CME-Command Error} received.
Execution error .
4 (EXE-Execution Brror) . A legal but unexecutable program message was received,
3 Device-dependent error An error not caused by CME. EXE, or QYE occurred
(DDE-Device-dependent Emmor) | (parameter error, €ic.).
Query emror An attempt was made to read data in the Output Queue
2 ( QYrEy- Query Error) when it was empty. Or, the data in the Output Queue was
Y lost before it was read.
1 Not used
0 Operation complete This bit becomes | when this instrument has processed
(OPC-Operation Complete) the *OPC command.
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Reading, writing, and clearing the Standard Event Status Register

The register is read using the *ESR? command query.
The register is cleared after being read. The response message is integer-format data

Reading ’ _
with the binary weight added to the event bit and the sum converted to decimal.

Writing With the exception of clearing, data cannot be writlen to the register from outside.

The register is cleared when:

@ A *CLS command is received
& The power is turned on Bit 7 is set to ON. and the other bits are cleared to 0
@ An event is read for the *ESR? query command

? Reading, writing, and clearing the Standard Event Status Enable Register

The registers is read using the *ESE? command.

Clearing

Reading | The response message is integer-format data with the binary weight added to the event
bit and the sum converted to decimal.

Writing The register is written using the *ESE common command.

The register is cleared when:

D An *EXE command with a data value of 0 is received
@ The power is turned on

Clearing | The Standard Event Enable Register is not affected when:

@ The device ciear function status of IEEE488.1 is changed
@ An=*RST common command is received
& A *CLS common command is received
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Extended Event Status Register

For the MS2650/MS2660B/C series, bits 7, 3, 1, and 0 are unused. Bit 2 is assigned to the END summary bit
as the status-summary bit supplied by the extended register model as shown below.

Service Reguest ~ -« i
generated !
I
. Standard Event
! Standard event summary bit
Not used | v Status Register
: modet
il e S MAV summary bit
_i_
= -
P
D|D DlD'D D
HERER ?E Output Queue
alalal a) a |
Not used 5

. END Event
END event summary bit
Not used 14 Status Register

Status summary model
message

Status Byte Register
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‘ Bit definition of END Event Status Register

The diagram below shows the operation and event-bit names of the END Event Status Register.

4-12

disabied = 0, enabled = 128(27)
disabled = (0, enabled = 64 (25}
disabled = 0, enabled = 32 {2°)
disabled = 0, enabled = 16 {2%)
disabled = 0, gnabled =8 (29
disabled = 0, enabled = 4
disabied = 0, enabled = 2

disabled = 0, enabled = 2

{2%)
2%
(2%

END Event Status

7 :C@-«- 7
& > @: [
5 :@: 5
4 - 89< 4
3 -;@: 3
2 ‘:@4 2
1 (& 1
0 & 1 0
Enable Register Y Y Y Y Y Y Y
" Logical OR

Read by £8£27

{

i

\

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

. Read by ESR2?

Not used

Max-Hold/Min-Hold completed
Measurement compisted
Averaging completed
Preselector peaking completed
AUTO TUNE completed
Calibration completed

Sweep completed

END Event Status Register

The END Event Status Enable Register on the left is used 1o select which bits in the corresponding Event

Register will cause a TRUE summary message when set.

Bit

Event name

Description

7 Not used

Not used

5] Max Hold/Min Hold

Sweeping according to the specified HOLD number has been

completed.

Calculation processing for measurements {frequency count,

5 Measurement completed noise, etc.) has been completed.
. Sweeping according to the specified AVERAGE number has
4 Averaging completed b
een completed.
3 Preselector peaking completed Preselector peaking has been completed

2 AUTO TUNE completed

AUTO TUNE has been compieted.

1 Calibration completed

ALL CAL, LEVEL CAL, or FREQ CAL has been completed

0 Sweep completed

A single sweep has been completed or is in standby.
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5 Reading, writing, and clearing the Extended Event Status Register

The ESR? common query is used to read the register. The register is cleared after
Reading | being read. The response message is integer-format data with the binary weight added
to the event bit and the sum converted to decimal.

Writing With the exception of clearing. data cannot be written to the register from outside.

The register is cleared when:

O A =CL8 command is received

Clearin
g @ The power is turned on

@ An event is read for the ESR2? query command

Reading, writing, and clearing the Extended Status Enable Register

The ESE27 query is used to read the register.
Reading | The response message is integer-format data with the binary weight added to the event
bit and the sum converted to decimals.

The ESE2 program command is vsed to write the register.
Writing Because bits 0 to 7 of the registers are weighted with values I, 2, 4, 8, 16, 32, 64, and
128, respectively, the write data is transmitted as integer-format data that is the sum of

the requiredbit digits selected from the weighted value.

The register is cleared when:

@ An ESE2 program command with a data value of 0 is received
® The power is turned on

Clearing | The Extended Event Status Enable register is not affected when:

@ The device clear function status of IEEE488.1 is changed
@ An *BST common command is received

@ A =CLS common command is received

4-13




SECTION 4 STATUS STRUCTURE

Technigues for Synchronizing MS2650/MS2660B/C series
with a Controller

The MS2630/MS2660B/C series usually treats prograrmn messages as sequential commmands that do not process
newly-received commands until they complete the processing of the previous command. Therefore, no special
consideration is necessary for pair-synchronization between the MS26350/MS2660B/C series and the controller.
If the controller controis and synchronizes with one or more devices, after all the commands specified for the
MS82650/MS2660B/C series have been processed, the next commands must be sent to other devices.

There are two ways of synchronizing the MS2650/MS2660B/C series with the controlier:

I Wait for a response after the *OPC? query is seat.

@ Wait for SRQ after *OPC is sent.

Wait for a response after the *OPC? query is sent. |

The MS2650/MS2660B/C series outputs "1" as the response message when executing the *OPC? query
command, The controller is synchronized with the MS2650/MS2660B/C series by waiting for the response

message to be entered.

< Controller program >

D Send one or more commands
seguentially.

L

@ Send the xOPC? query.

il

@ Read the response message.

0

To the next cperation

The read "1" is ignoted.
---------- The program then goes to
the next operation.
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Wait for a service request after *OPC is sent (only when the GP-IB interface
bus is used).

The MS26350/MS2660B/C series sets the operation-complete bit {bit 0) to | when executing the *OPC command.
The controller is synchronized with the spectrum analyzer for SRQ when the operation-complete bit is set for

SRQ.
Logical OR
A A A A A A A
MSS 6 RQS
7 »{ & 7 | Poweron
5 &1
5 >@ - 5 | Command error
4 > @< 4 | Execution error
3 >®< 3 | Device-dependsnt error
2 ;@4 2 | Queryerror
1 >@<
enabled = 20 ) a3 w ! Operation complete
Standard Event Status Standard Event Status
Enable Register (SESER) Register {SESR)
Status Byte Register 3 Output Queue
SRR
B < Controller program >
@ Enable the 2° bit of the Standard Eveni Status Enable Register. T PRINT @1 ; "*ESE 1"
@ Enable the 25 bit of the Service Request Enable Register. PRINT @1;"*SRE 32°¢
3 Make the device execute the specified operation.
@ Send the *OPC command. PRINT @1 ; "*0PC"
& Wait for the SRQ interrupt (ESB summary message). | = Value of stafus byte: 29+ 25=96
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SECTION 5
INITIAL SETTINGS

The MS2650/MS2660B/C series initializes the GP-IB interface system at three levels in accordance with the IEEE488.2
specifications. This section describes how these three levels of initialization are processed, and how to instruct inidalization
from the controller.

TABLE OF CONTENTS
Bus Initialization using the IFC Statement ... e evts e re bt sa st s e e reenenenaree et ar e nnna s 5-4
initialization for Message Exchange using DCL and SDC Bus Commands............... e e 5-5
Device Initialization using the *RST Command ... s 5-6
Device Initialization using the INIIP Command ........cocvericcn s rets s e - 5.7
Device Status at Power-on............. O E PRSBSOS 57
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SECTION 5
INITIAL SETTINGS

In the IEEE488.2 standard, there are three levels of initialization. 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 2 known state when the power is turned on.

Level | Initialization type Description Level combination and sequence

The IFC message from the controller initializes | Level 1 can be combined with

o all interface functions connected to the bus. other levels, but must be
1 Bus initialization

executed before level 2.

Message exchanges of all devices and | Level 2 can be combined with
specified devices on the GP-IB are initialized | other levels, but must be
o using the SDC and DCL GP-IB bus | executed before level 3.
Initialization for .
2 commands, respectively. These commands
message exchange X X . ;
also nullify the function that reports operation

completion to the controller.

The *RST or IN/IP command returns a | Level 3 can be combined with
Device specified device to a known device-specific | other levels, but must be
initialization state, regardless of the conditions under which | executed after levels 1 and 2.

it was being used.

When using the standard RS-232C interface port to controf the MS2650/MS2660B/C series from the controller,
the level-3 device initialization function of can be used, and the level-2 initialization function cannot be used.
When using the GP-IB interface bus to control the MS2650/MS2660B/C series from the controller, the
initialization functions of levels 1, 2, and 3 can be used.

The following paragraph describes the commands for initialization at levels 1, 2, and 3 and the items that are
initialized, This paragraph also describes the known state which is set when the power is turned on.
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Bus Initialization using the IFC Statement

M Example

board% = 0
CALL SendI?®C {board%)

M Explanation

This function can be using when using the GP-IB interface bus is used to control the spectrum analyzer from
the controller.

The IFC statement initializes the interface functions of all devices connected to the GP-IB bus line.

The mtialization of interface functions involves clearing the interface function states of devices set by the
controller, and resetting them to their initial states. In the table below, indicates the functions which are

initialized, and indicates the functions which are partially initialized.

No " Function Symbol initialization by IFC
1 Source handshake SH C
2 Acceptor handshake AH O
3 Talker or extended talker TorTE O
4 Listener or extended listener LorkT O
5 Service request SR FAN
6 Remote/local RL
7 Parallel poll PP
8 Device clear BC
g Device trigger DT
10 Ceontroller C O

Bus initialization by the IFC statement does not affect the device operating state {frequency settings, LED on/
off, etc.}.
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Initialization for Message Exchange by DCL and SDC Bus
Commands

B Example
Initializes all devices on the bus for message exchange (sending DCL).
boards = 0

addresslist® = NCADDR
CALL DevClearlList (board%, addresslist%)

Initializes only the device at address 3 for message exchange (sending SDC}.
board% = 0

address% = 3

CALL DevClear (board%, address%)

B Explanation

This function can be used when the GP-IB interface is used to control the spectrum analyzer from the controller.
This statemen! executes initialization for message exchange of all devices or a specified device on the GP-1B
having the specified select code.

M ltems to be initialized for message exchange

When the spectrum analyzer accepts the DCL or SDC bus command, it does the foliowing:

1) Input buffer and Output Queue: Clears them and also clears the MAV bit.
2 Parser, Execution Controller,
and Response Formatter: Resets them.
3 Device commands including *RST: Clears ail commands that prevent these commands from

being executed.

@ Processing of the *OPC? command: 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.

& Processing of the *OPC? query: Puts a device in OQIS (Operation Complete Query Idle State}.
As a result, the operation complete bit 1 cannot be set in the
Output Queue.

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

o

CAUTION

The following are not affected even if the DCL and SDC commands are processed.

(I Current data set or stored in the device
@) Front panel settings

3 Status of status byte other than MAV bit
@ A device operation in progress
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Device Initialization using the *RST Command

M Syntax
*RST

M Example

For RS-232C
WRITE #1, "*RET" e Initializes the device (MS2650/MS26608/C series) at address 1 atievel 3.

For GPIB
SPA%=]
CALL Send (0, SPA, "*RST", NLend)
M Explanation

The =RST (Reset) command is an JEEE488.2 common command that resets a device at level 3.
The *RST (Reset) command is used to reset a device (MS2650/MS2660B/C series) to a specific initial state.
For details of the items that are initialized and the settings after initialization, see Appendix A.

Note: The *RST command does not affect the following.
(1D IEEE488.1 interface state

Device address

Cutput Queue

Service Request Epable register

Standard Event Status Enable register

Power-on-status-clear flag setting

Calibration data affecting device specifications

CESRCNORCRTR S

Parameters preset for control of external device, etc.

5 For details of the settings of the spectrum analyzer after initialization, see Appendix A.
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Device Initialization using the INI/IP Command

B Syntax

INI
1e

B Example (program message)

For RS-232C
WRITE #1, "INI" . ... Initalizes the device (MS2650/MS2660B/C series) at address 1 at level 3.

For GPIB
SPA%=1
CALL Send(0,SPA%, "INI",NLend)
B Explanation

The INI and 1P commands are the MS2650/MS82660B/C series device-dependent messages that initialize a
device at level 3.

For detaiis of the items that are initialized by the INI and IP commands, and the settings after initialization, see
Appendix A.

'Device Status at Power-on

When the power is turned on:

The device is set to the status it was in at power-off.

The Input Buffer and Output Queue are cleared.

The Parser, Execution Controller, and Response Formatier are initialized.
The device is put into OCIS (Operation Complete Command Idle State}.
The device 1s put into OQIS {Operation Complete Query Idle State).

SACECETAORS)

@

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

As the special case of (I, when the spectrum analyzer is powered on for the first time after delivery, the

spectrum analyzer settings are those listed in the Initial Settings Table(¢F Appendix A).
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SECTION 6
SAMPLE PROGRAMS

This section gives some examples of the Microsoft Quick Basic program that controls the MS2650/MS2660B/C series from
a personal computer which is used as a controller.
Note: Microsoft Quick Basic is a trade mark of the Microsoft Corporation.

TABLE OF CONTENTS

Precautions on Creating the Remote COMIOl PrOQIAM ....ocviieeiere et eeeesse e ener st eere s sseseaeas 8-3
SAMPIE PYOGIAMS ..cviiiiiiii ittt st b e et s et e e et et eetseesesesese e s e s e e es s saes 6-4
INHANZING v, e Ae et L i s b e e e e e e e e e ee e b e e e Rs e er bbb te s emnre s s rbaens 6-4
Reading the frequency and level at marker point ......oveveeeevenne, et bet e e s 6-5
REAUING ITACE JATA .....i ettt st r s en e ens e e s nseseeeseseree s e 6-6
DEIA MATKET ..o ettt sttt ettt eess e nersenseen s e seasseseseseessens 6-8
MURIMEATKET FUNCHOM ...ttt st sae st sh st seeie e e s es e e ene s s aee s sseeeseens s 6-10
GALE FUNCHIONS 1ovvitiiiiccccir et st s et ettt es s seens e eesesatesass et 6-12
Saving and reCalling GEIA ...cuvve et er e ettt er et e e 8-16
Adjacent-channel leakage POWE! MEASUIBINENT .....oiceeeeeeereeeeeee v e ssse e ee s e e s st 5-18
Occupied frequency bandwidth MEASUTEMENT.......c...ceveies e oo eseseesesee e es e ees 6-20
Setling teMPIALE GBIA ..ottt e 6-22
MEBSULING TEMPIAIE 1.eeviiiecr ettt ss bt er s an s s s e e e s sss s 6-24
Burst wave average POWEr MEASUTBMEBNT ....co.oioriiereeieee oot eeee oo er s eeres e e oo oot 6-26
Frequency characteristic correction data SEHING ......o.v.eeiceiereeiieee e eeee s sees st 6-28

Precautions on Creating the GPIB PrOGIAM ..ot eee s ee s e 8-30
INIHANZING (GPIB) cocveeciicii e ettt sttt eeese st e e tes e s s e e oe e sees 6-31
Reading trace data (GPIB) ..ot eee et es e e s e e s e 6-32
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SECTION 6
SAMPLE PROGRAMS

Precautions on Creating the Remote Control Program

Note the foliowing points when writing remote con{rol programs.

No,

Precaution

DPescription

Be sure to initialize
each devica.

cach device.

When a command other than the INPUT #statement is sent to the
controller before the response to a query is read, the output buffer is
cleared, and the response message disappears. For this reason,
write the INPUT #statement in immediate succession 1o a query.

Do not send any
command (related to
the device) other than
the INPUT #statement
immediately after
sending a query.

No.2 described above is one type of exception processing of the
protocol. Avoid exception processing from occurming as requested.
Avoid stoppage of execution caused by an error by providing a
program with exception-processing section against exceptions that
can be foreseen,

Create a program that
avoids the exception
processing of the
protocol.

There may be a number of the state in which each device is not
proper to be actually sued due to operation on its own panel or
execution of other programs. It is necessary to using individual
devices with a prescribed condition resulting from initializing them.
Execute initialization (INIT or *RST) of the functions proper to

Protect RS-232C buffer
overflow.

The RS-232C interface has a 512-byte data area as the internal
receive buffer. The buffer overflow may occur depending on the
processing.

To protect the overflow. don't send a large amount of data(i.e.
control commands) at a time for remote control using RS-232C.
After sendind a command group, send *OPC? command to check
the response for the synchronization before sending the next
command,
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Sample Programs |
| Initializing

-:Example' 1> Initializes the MS2650/MS2660B/C series

L R s b o S A A T e e
¢ MS2650/MS2660 series Sample program
' <<Initialize>>

B s R ok T ol R T o o e o o i s S o ol o T S S e i o o

' Setup parameter cof PC Com. port

' BAUD 12400 BPS
' Parity : NONE

' Data bit : 8 bits
' top kit : 1 bit

' Terninator : LinefFeed

CPEN "COM1:240¢,N,8,1,CD5@2,D5¢, LF" FOR RANDOM AS #1

PRINT #1, "INI"' Initialize MSZ2650/M82660 series Spectrum Analizer

+

END

The parameters initialized by the above program are shown in Appendix A.

There is a '*RST command in another 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 INF command.

For general usage of INT and *RST, first initialize the MS2630/MS2660B/C series device functions with the IP
or INI command, then use the program commands to set only the functions to be changed. This prevents the
spectrum analyzer from being controlled while unnecessary functions are set.
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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 atf the peak point on the controller screen when a signal to be
measured s received.

R e R o e S A e U T A S T T B S R ot ol

2 ' MS2650/M3266(0 series Sample program

3 ' <<Read out marker freguency & level>>

R e o e R e e D b B ST S A

5 ]

5 ' Setup parameter of PC Com. port

‘7 1

g OPEN "COML:2400.N,8,1,CD5¢0,DSg,LF" FOR RANDOM AS #1
9 1
19 PRINT #1, "INI®' Initialize Spectrum Analizer
11

12 PRINT #1, "C¥ LSQ@MHI™' Center fequency :500MiHz

13 PRINT #1, "SP LgMHZ"! Span freguency :1@MHz

14 PRINT #1, "Ts™! Take a sweep

15

16 PRINT #1, "PCF"® Set peak to center freguency
17 PRINT #1, "PRL"® Set peak to reference level
18 PRINT #1, "MKPR"' Search peak

s

20 PRINT #1, "MEF?"’ Query marker frequency
21 INPUT #1, FREQ® Input marker frequency data
22 PRINT #1, "MEKL?"' Query marker level

23 INPUT #1, LEVEL' Input marker level data

24

25 Print out the result{Freguency/Level)
26 PRINT USING "Marker Frequency=####._ #4# MHz";FREQ/ 1000000
27 PRINT USING *Marker LEVEL=####_## dJdBm";LEVEL

28

2% END

The center frequency and frequency span are set at line 12 and line 13 respectively. The TS sweep command
at iine 14 does not execute the next message uniess 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 16 and 17 operate as foliows: 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 "MKIL7?" at lines 20 and 22 query the frequency and level at the marker point respectively,
and the data is read with the INPUT#statement on the next line. When a command other than the
INPUT#statement is sent before 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.
Program execution result of <Example 2>

Marker Frequency=501.251 2 MHz

Marker LEVEL=—15.53dBm

Note: /Avis a space.
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Reading trace data

|

<Exam;:{ie 3-1> Reads the trace level at all poinis when CF ang SPAN are set to 500 MHz and
10 MHz respectively.

O a2 o i o o e S T MR o T TR R o

2 MSZEL0/MS2660 series Sample program

3 ' <<Read out trace data(ASCII)>>

R s als ol o o s T e o B P S e S o R A A

5 1

£ ' Setup parameter of PC Com. port

7 ]

8 OPEN "COM1:2400,N,8,1,CD5@3,DS®, LF" FOR RANDOM AS #1

9 3

12 PRINT #1, "INI®' Initialize Spectrum Analizer

i1

12 PRINT #1, "CF SQ@MHZ™' Center fequency :500MHz

13 PRINT #1, "sSp loMdz"' Span freguency :1@MHzZ

14 PRINT #1, "T8"°® Take a sweep

15

16 DIM TRACE(5@1)" Define read data area

17 PRINT #1, "BIN Set read ocut data type to ASCII
18

19 FOR I = @ TO 50¢" Repeat trace(@) to trace(5@0) :5¢1 points
2¢ PRINT #1, *XMA? " + STRS{I) + ",1" Query trace data
21 INPUT #1, TRACE(I)® Read out trace data

22 Print out trace data

23 PRINT USING "###. ##dBm*; TRACE(I}) / 100

24 NEXT I

25 ¢

26 END

The "BIN_0" at kine 17 is a command for specifying ASCII as the response data format. The ASCII or
BINARY transfer format can be specified for the "XMA?", "XMB7?°, "XMG?", and "XMT?" queries for
reading trace data.

The example 3-2 blocks the trace data at every 10 points, and reads it.
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<kExample 3-2> Blocks the trace data at every 10 points, and reads it.

o a2 o s o o o T S A S S TR S A T S S A

2 ' MB2650/MS2660 series Sample program

3 ' <<Read out trace data(ASCII) BLOCKING>>

R T o e e e e o

5 1

& ' Setup parameter of PC Com. port

'? t

8 OPEN "COM1:2400,.N,8,1,CD50¢,DS¢, LF" FOR RANDOM AS #1

g

1¢ PRINT #1, "INI®!' Initialize Spectrum Analizer

11

12 PRINT #1, "CF S@@MHZ"® Center fecuency :S@QMHz

13 PRINT #1, "SP 1gMHZ"® Span freguency :1¢MHz

14 PRINT #1, "Tg8*! Take a sweep

i5 ¢

16 DIM TRACE(5QL1}): Define read data area

17 PRINT #1, "BIN @"' Set read out data Lype Lo ASCII

ig

19 FOR I = @ TO 4S9 STEP 1¢

20 Repeat trace{d) to trace(499):50¢ points
z1 Blecking 1@ trace data

22 PRINT #1, "XMA? " + STRS(I} =+ ",l@p"’ Query trace data
23 Read out frace data
24 INPUT #1, TRACE(I), TRACE(I + 1), TRACE(I + 2), TRACE(I + 3},

TRACE(I + 4), TRACE(I + 5), TRACE(I + &), TRACE(I + 7}, TRACE(I + 8},
TRACE(I + 9)

25 PRINT TRACE{I), TRACE(I + 1), TRACE(I + 2}, TRACE(I + 3}, TRACE(XI
+ 4), TRACE(I + 5), TRACE(I + 6), TRACE(I + 7}, TRACE{(I + 8),TRACE(I + 9
26 NEXT I

27 PRINT #1, "XMA? 508,1"' Query last trace data:trace (508"
28 INPUT #1, TRACE(500)

29

3¢ FOR I = ¢ TO Hp@! Print out trace data

31 PRINT USING "###.##dBm”; TRACE(I)} / 1¢%¢

32 NEXT 1

330

34 END
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Delta marker

6-8

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

T T A o ot b o ob o o U o TRt e i o o
2 ' MS2650/ME82660 series Sample program
3 ' <<Read out delta marker freguency & level>>
4 B s 2 s ok o o o S SE L S N o e T o b el o e o
5 t
£ ' Setup parameter cf PC Com. port
'7 ¥
8 OPEN “COM1:240%,N,8,1,CD50@,DSQ,LF" FOR RANDOM AS #1
9 t
1¢ PRINT #1, *INI®™' Initialize Spectrum Analizer
11
12 PRINT #1, "FA SCMHZ™' Start fequency :S@@MHz"
13 PRINT #1, "FB 2GHZ"' Stop frequency :2GHzZ
14 PRINT #1, "Ts*! Take a sweep
15
16 PRINT #1, "MER @"° Set marker to “"Normal®
17 PRINT #1, "MKPK"' search peak
18 PRINT #1, "MER 1" Set marker to “"Delta"
19 PRINT #1, "MEPK NE"' search Next peak
29 ¢
21 PRINT #I, "MRF?"' Query Delta marker freguency
22 INPUT #1, DFREQ' Input Delta marker frequency data
23 PRINT #1, "MEL?"’ Query Delta marker level
24 INPUT #1, DLEVEL® Input Delta marker level data
25 ¢ Print out the result (Freguency/Level)
26 PRINT USING "Delta Freguency=####. ### MNHz": DFREQ / 1000000
27 PRINT USING *Delta level=#### ## dJdR"; DLEVEL
28 ¢
29 END

The "MKR_1" at line 18 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 "MEPE_NH" at line 19 sets the marker search to NEXT PEAK to move the current marker to NEXT
PEAK point.

The "MKF?" and "MEKL?" at lines 21 and 23 query reading the frequency and level at the current marker
position while the marker mode is NORMAL. Itis 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 (MKPK at line 17 allows the

\/ \/\ current marker to be set to the peak point.

Line 19 allows the reference marker to be set together to the
current marker position. Executing NEXT PEAK SEARCH
MEKPK_NIH at line 18 allows the current marker

AOFREQ ALEVEL

AMKR: H820kHZ | !
-25.2dB

Lines 21 to 24 read out the FRE(Q and LEVEL displayed in
the upper left of screen.
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Multimarker function | |
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<Example 5-1> Using the multimarker function, measures the frequency/ievet at 10 points in
descending order.

L o T o o D e T

2 ' MS2650/MS2660 series Sample program

3 ¢ <<Multi Marker Highest~-1@>>

L e R e S Sl ol b R b et o

5 F

€ ' Setup parameter of PC Com. port

-

2 QOPEN "COML:Z2400,N,8,1,CD509,D5¢, LF" FOR RANDOM AS #1
9 1

10 PRINT #1, "INI™® Initialize Spectrum Analizer
i

12 PRINT #1, "CF S@Q@QMHZ"" Center fequency 50@MHz

13 PRINT #1, *SP Z2QKHZ"® Span freguency 2@KHz

14 PRINT #1, “Tg"' Take a sweep

15

16 PRINT #1, "MKMHI"® Multi marker On &

17 Perform Highest-10 function
18 -

19 FOR I = 1 TC 1¢
20 PRINT #1, "MEMP? " + STRS{I}

21 INPUT #1, FREQ' Input marker freguency data
22 PRINT #1, "MEML? " + STRS({I)

Z3 INPUT #1, LEVEL® Input marker frequency data
24

25 PRINT USING "Marker No. ## #,###. $£##MHz #%#% ##dBm"; I; FREQ / 1000000;
LEVEL

26 NEXT I

27 ¢

28 END

The MS2650/MS2660B/C series multimarker function allows up to ten markers to be set at a time. The
"MEMHI" at Tine 130 is used to set the muitimarker 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 19 to 26.

This program ailows harmonics to be observed if the program is modified. <Example 5-2> shows the program
for cbserving the harmonics from a fundamental to the fifth order.
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<Example 5-2> Harmonic frequency measurermnent {measures 500 MHz fundamental and up to s
fifth order harmonics)

R s s o b e A e o

2 ' MSZB50/MEZ660 series Sample program

3 ' <<Multi Marker Harmonics>>

Lt 1 o o o e o T e e o o e 3

5 1

6 ' Setup parameter of PC Com. port

7 1

g OPEN "COML:2400,N,8,1,CD509,DS¢@,LF" FOR RANDOM AS #1
g
19 PRINT #1, "INI®! Initialize Spectrum Analilzer
i1

12 PRINT #1, "FA QHZ"' Start fequency :0H=z

13 PRINT #1, "¥FB 3GHZ™® Stop frequency :3GHz

14 PRINT #1, "MEZF SQOQMHZ'"' Marker center :L0@0MHzZ

1% PRINT #1, "T&"!' Take a sweep

16

17 PRINT #1, "MEMHRM"' Multi marker On & Perform harmonics function
ig

19 FOR I = 1 10 5
20 PRINT #1, "MEMP? * + STR$(I)

21 INPUT #1, FREQ® Input marker freguency data
22 PRINT #1, °*MEML? * + STRS(I)

23 INPUT #1, LEVEL’ Input marker frequency data
24 7

25 PRINT USING "“Marker No. #§# #, #34 #48$4MEz #84# $#dBm”; I, FREQ / 1000000;
LEVEL

26 NEXT I

27 ¢

28 END

This program allows the frequency to be set using the START-STOP at fines 12 and 13. The "MKZE_5060MHZ"
at line 14 moves the zone marker center to 500 MHz so that marker can capture a fundamental. (In the initial
state, the zone s positioned in the center of the screen. The "MKMHRM" at line 17 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 19 to line 26. The other parts of this program are the same as <Exampie 3-1>.
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Gate functions ‘

6-12

<Example 6> Reads out spectrum data by observing the burst wave using the gate function.

I R = TN R R B
2 ' MS2650/MS2660 series Sample program
3 ' <<(Bate sweep>>

e s Tab S an R

5
& ' Setup parameter of PC Com. port
~

8 OPEN "COM1:2400,N,8,1,CDLo@, D8P, LF" FOR RANDOM AS #1
g

il PRINT #1, "INTI™! Initialize Spectrum Analizer

12 _

13 DIM TRACE(5@¢1)' Define read data area

14 PRINT #1, "CF 5@@MHZ"™’ Center feguency :5@@MHz

15 PRINT #1, "SP 1¢MHZ"' Span frequency :10MH=z

16 PRINT #1, "RB l@QKHZI™' Resolution BW : 1OPkHzZ

17 PRINT #1, *TRGSOURCE WIDEVID®' Trigger socurce :Wide IF video
18 PRINT #1, "GD 5Qus™’ Gate delay :5@ usec

1% PRINT #1, "GL 4peus*® Gate length ;400 usec
20 PRINT #1, *GE INT™’ Gate :Internal timer
21 PRINT #1, "GATE ON"' Gate sweep On

22

23 FOR TMR = @ TO 25¢9¢

Z4 NEXT TMR' Wait

25 ¢

26 FOR I = ¢ TO 50@° Read out & print trace data
27 DPRINT #1, "XMA? * + STRS{I) + *, 1"

28 INPUT #1, TRACE(I)

29 PRINT USING "### . ##dBm"; TRACE(I) / 109

3@ NEXT I

31 ¢

32 END

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. This program uses the wide IF video trigger signal as a gate source signal.
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Measurement signal

t
b
3
t
1
3
1

S —— Wide IF video trigger signal

t t
3
F

e 500USEC e 5001SEC >

Fig. 6-1 Burst Waveform

: I

(a) Gate function OFF {b} Gate function ON

Fig. 6-2 Burst Wave Spectrum

——  Measurement signal

—— Wide IF video trigger signal

i Gate control signal
N DI
et 400
S8 psec |

3
3
3
:
r
3
i

Fig. 6-3 Sample Program for Gate-Control Signal Generation Timing
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6-14

The RBW command at line 16 sets RBW to the optimum value depending on the GATE conditions (GATE
DELAY: t1. GATE LENGTH: t2) as shown in Table 6-] below.

The block from line 17 sets the trigger signal. and the block from lines 18 to 20 sets the gate conditions. The
gate function is set to ON at line 21. The waiting time is granted at liens 23 and 24 because it takes time to form

a perfect waveform which is fully connected.

The block from liens 26 to 30 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 t1 12 i3
1 kHz =3 msec
3 kHz =1 ms £ ‘
10 kHz 2230 ysec a E
30 kHz =200 psec 220 psec 21 psec %; :
100 kHz £ 20 usec E | 1 E
Pl D
300kHz 215 psec ! h N t; !
é Mgz =10 psec




* (Blank)

SECTION & SAMPLE PROGRAMS
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Saving and recalling data

<Exampie 7> Saves and recalls data to and from memory card.

M Saving data
T T b o ok Lo st aE P b T i e S o
2 ' MSZ650/MS2660 series Sample program ‘
3 ' <<8ave parameter & trace data to Memory Card>>
T e b i e o ST A el b el T et oo s
5 1]
£ ' Setup parameter of PC Com. port
’7 1
7 OPEN "CCM1:24¢9,N,8,1,CD500,DS@,LF" FOR RANDOM AS #1
8 +
1¢ GOSURBR SAVMEMCARD' Call Save subroutine
i1
12 END
13
T4 LLCfCCeCtLernoreneqoreootrererirerorent
15 ' SAVE TO MemoryCard SUBROUTINE

16 "I11I3IIIITIIIVINIYIINDNNRIIIINIEIINIINIIGE]

17 SAVMEMCARD:

is

19 INPUT "INPUT TITLE"; TTLS' Enter save file comment (Title)
20 PRINT #1, "TITLE '®* + TTLS + "'

21
22 PRINT #1, "PMCS SLOTL™' Save slot :8lotl{Upper;
23 INPUT "FILE No."; FILE' Enter save file No.

24 PRINT #1, *SVM" + STRS{FILE)’' Perform save procces
25 RETURN

M Recalling data

L T s s o o0 B P S P e A e e ok oo ot o o b 2 o ol b S o
;' MS2650/MS2660 series Sample program

*  <<Recall parameter &/or trace data from memory card>>

B R e e e b e e b SR R ML L B B o il o o s e T e i ot e

]

OPEN "COM1:240 ¢ ,N,8,1,CD5¢ @ ,DS@® ,LF" FOR RANDOM A3 #1

¥

1
2
3
4
5
6 ' Setup parameter of PC Com. port
7
8
S
1e

GGSUB RCLMEMCARD® Call recall subroutine

3]

1 END

2 1]

3o LQICCOroprerrorronprrestoorrpoirrretent
4 ' Recall from memory card SUBRCUTINE

15 1131303033303 011310003 i1 Ia1g]

1
1
1
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16 RCLMEMCARD:

17

18 PRINT #1., "PMCS SLOT1"" Recall slot :8lotl (Upper)
i8¢ Enter recall data type

2¢ INPUT "SELECT RECALL DATA 1=TRACEXPARAM Z=PARAM"; RCD

21 IF RCD = 2 THEN RCDATAS = "P" ELSE RCDATAS = "TP*

22 PRINT #1, "RDATA " + RCDATAS' Set recall data type

23

24 INPUT "FILE No."; FILE' Enter recall file No.

25 PRINT #1, "RCM" + STRS(FILE)- : Perform recall procces

26 RETUERN

These two programs are used as subroutines called from other programs. Each subroutine can be called by
placing GOSUB SAVMEMCARD or GOSUB RCLMEMCARD at the line number where the program data is

to be saved or restored.

<Example>

200 PRINT #1,°swep"
219 GOSUB SAVMEMCARD

The block from lines 19 and 20 of SAVMEMCARD sets the title. 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 22 sets the media to be used for saving to the internal memory card in slot | {upper side).
FILE No. is input at line 23 and data is saved to the FILE No. at line 24.

Line 20 of RCLMEMCARD selects the data to be recalled for trace data including parameters or paramneters
only. Line 22 declares the item to be recalled, and the specified file is recalled at lines 24

8-17
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Adjacent-channel leakage power measurement

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

6-18

[t

pet B

3B D 00~ L s b B

LTI PR QNI IOE RPINE S R S S A it s b o s o st ok e by S o o it e e et e e e e
' MS2650/MS2660 series Sample program

<<Adi ¢h Power measure>>

PRI U I AR R AR I Wt S O NS S B i et e st she e e 6 e ko ot e 3

b

Setup parameter of PC Com. port

OPEN "COM1:240@,N,8,1,CD50QQ,DS@,LF" FOR RANDOM AS #1

PRINT #1, "INI"' Initialize Spectrum Analizer

PRINT #1, "CF LQOOMHZ"' Canter fecquency :500 MHz

PRINT #1, "S8p 8QKHI"" Span frequency 8¢ kHz

GOSUB ADJ! Ccall Adj. CH. Power measure subroutine
END

1

CCLTILCLCL R R DDt errertinret
* Adj ch Power MEASURE SUBROUTINE
S1ITIIIIIIINIININIINIIINNINNILINIINL
ADJ:

PRINT #1, "ADJCH BOTHE®

PRINT #1, “ADJCHEW 8.5KHZ"

PRINT #1, "ADJCHSP 12.5KHZ”

PRINT #1, "ADJCHSPF 2BKHZ"

PRINT #1, "MADJMOD MOD"

PRINT #1, *Tg*

PRINT #1, "MEAS ADJ,EXE"

PRINT #1, "RES?"® Cuery the result

INPUT #1, LWLVLL, UPLVL1l, LWLVL2, UPLVL2' Read out the result data

response-1:Lowery channel power
response-2:Upper channel power
response-3:Lower channel power
respense-4:Upper channel power

PRINT USING "Lower side CH1 Level=####.#$%3Bm"; LWLVL1
PRINT USING "Upper side CH1l Level-#### ###dBm"; UPLVL1
PRINT USING “Lower side CH2 Level=####.###d4Bm"; LWLVL2
PRINT USING "Upper side CH3 Level=####. ###dBm"; UPLVL2

RETURN

{neaxr}
(near)
(Far)
(Faxr)
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This ADJ program is a subroutine, which requires the center frequency and frequency span to be set to appropriate
values in the main program. Then it is executed.

The block from lines 23 to 26 sets adjacent-channel measurement conditions, which is both the upper and
fower channels, the 8.5 kHz channel width, 12.5 kHz channel | separation , and 25.0 kHz channe! 2 separation.
After the sweep is executed by the "TS" command at line 29, the adjacent-channel leakage power is measured
at line 30. Line 32 queries reading the measured value at line 33,

The program in <Example 8> for measuring a inodulated wave relative 1o the total power can be changed to a
program for measurement relative to the reference level by rewriting line 27 as shown below:

PRINT #1, "MADJIMOD UNMD"
In this case, perform the following operations before activating this subroutine.

Put the input signal in the unmodulated state and execute PEAK -> CF and PEAK -> REF. Then return to the
modulated state.

6-18
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Occupied frequency bandwidth measurement

<Examp!é 9> Subroutine for occupied frequency bandwidth measurement using N% of POWER

method
R S o T T e T A Y
2 ¢ MS2650/¥M52660 series Sample program
3 ' <<Occ BW measure>>
A o T R T T SN R A A S
5 b
6 ' Setup parameter of PC Com. port
7 ]
8 OPEN "COM1:2400,N,8,1,CD50@,D8@, LF" FOR RANDOM AS #1
9 1
1@ PRINT #1, "INI™' Initialize Spectrum Analizer
11
12 PRINT #1, "CF LS@QMHZ"’ Center fequency :5@00MHZ
13 PRINT #1, '8P L@xmzm® Span freguency :5@kHz
14
15 GOSUR OBW!' Call Occ BW measure subroutine
16 END
17 !

8 i enrrrrettrieionret
19* OBW MEASURE SUBROUTINE
20 t1131310111070011131131131

21 OBW:

22

23 PRINT #1, "MOBW N"° CceBiW measure method : n% method
24 PRINT #1, "OBWN 99%° n% : 99%

25 PRINT #1, "DET SMP™’ Detection mode : Sample

26 PRINT #1, "VAVG 16"’ Average sweep count o 16

27 PRINT #1, "VAVG ON" Average sweep On

28

29 PRINT #1, *"TSAVG™® Take average sweep

10 '

31 PRINT #1, "MEAS ORBW,EXE"' Perform CQccBW measure

32

33 PRINT #1, "RES?"' Query the result

34 INPUT #1, OBWFREQ, CHNTREFRQ' Read out the result data

35 response-1:0cc BW Ifreguency

37 ¢ response-2:8ignal center fregquency
38

39 PRINT USING "CENTER FREQ=####.##4MHz"; CNTRFRQ / 1900000 !
40 PRINT USING "##3%BW TFREQ=#i###. ##4kHz"; NPC; OBWFREQ / 1000
41 '

42 RETURN
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{.ine 24 sets the N% value to set n = 99% in <Example 9> by sending the OBWN command for setting the
cccupied frequency bandwidth to MS2651B/61B at line 23 and 24. Line 25 sets the detection mode to SAMPLE.
Line 26 set the averaging count and line 27 averaging to ON respectively.

Line 29 issues the "TSAVG command to repeat the sweep by the required number of times for averaging
processing. Line 31 measures the occupied frequency bandwidth of the averaging-processed waveform. Line
33 queries reading the occupied frequency bandwidth and the center frequency of the frequency bandwidth at
line 34.

To make a measurement using X dB DOWN, rewrite lines 23 and 24 as shown below:

PRINT @SPA; "OBWXDB 25"
PRINT @SPA; "MOEW XDB"

6-21
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Setting template data | 1

<Example 10> Subroutine for template data

B T T e s o b U R T H S S o o s S e e o e e t She he leafee ah e al e
2 ' MS2650/MS2660 series Sample program

3 ' <<Makeup template>>

R bk 5 T T TR R E i o e o b s S et e it st et
5 '

& ' Setup parameter of PC Com. port

7 ¥

8 OPEN "COML1:24¢¢,N,&,1,CD5@@,DS@, LF" FOR RANDOM AS #1

9 1
19 GOSUBR MAKETM' Call makeup template subroutine
11 END
12

I3 CC[LPDCIDOUECCEnrorretreetefetetrit

14 * makeup template SUBROUTINE

15 11 I RIIRINLIIIININNEDIIIIINGTEINNI

16 MAXETM:

17

18 PRINT #1, "MTEMP 1"' Select template No. 1 for making template
1% PRINT #], "MTEMPREL ABS"' Set template level to "Absolute"

2¢ PRINT #1, "MTEMPINI UPl"' Initialize Limit line-1 upper data
21 PRINT #1, "MTEMPINI LWl" ' Initialize Limit line~l lower data

22

23 PRINT #1, "MTEMPL UP1™® Select Limit line-1 upper for write limit data
24 RESTORE LMTUPIL

25 '== Limit line~1 upper data ==

26 LMTUPL:

27 DATA &: ' Limit line-1 upper data count

28 DATA "-5QUSY, "-65. 2DBM":
29 DATA Y"-24US*,"-65.2DBM":
3@ DATA "-24U8","18.8DBM":

31 DATA "6£.643M5","18.8DBM":
32 DATA "6.643M8","~45.2DBM”:
33 DATA "6.714MS*, "-45.2DBM":
34 DATA "6.714MS*,"-65.2DBM":
35 DATA "6.95@M8", "~65.2DBM":
36

37 READ N

38 FOR I = 1 TO XN

39 * Read each limit data & write to 1limit line area
49 READ TMS, LEVS

41 PRINT #1, "“"MTEMPIN" + STRS{I) + *," + TMS + "," + LEVS

42 NEXT 1

43

44 PRINT #1, "MTEMPL LwWl"’ Select Limit line-1 lower for write limit data
45 RESTORE LMTLWL

46 '== Limit line-1 lower data ==

47 ILMTLW1:

48 DATA 4. ' Limit line-1 Lower data count

49 DATA *95Ug", "-20¢DBM":

5¢ DATAR "95US","Q.8DBM":

6-22
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52 DATA "6.524MS¢,"(0.8DBM":

53 DATA "6.524MS", "-200DBM" :

54

55 RE2ZD N

56 FOR I = 1 TO N

5% * Read each limit data & write to limit line area
58 READ TMS, LEVS

59 PRINT #1, "MTEMPIN® + STRE(I} + *," + TMS + *,* + LEVS
6@ NEXT I :
51
62 RETURN
63
54

18.8 ABM —omommeev

0.8 dBmM ——cmmmmmem [

—45.2 dBm
~65.2 dBm ey ~65.2 dBm

i
i
1
|
i
J
}
i
i
1
1
|
I
i
i

~200 dBm £--nnnnnen bed--d

|

~50 usec —24 pysec] 95 psec B.524 psec 6.843 msec 6.714 msec 6.950 msec

Trigger point 0 sec

Fig. 6-4 Setting Data

The block from fine 18 selects the template No. to be set. The block from line 19 specifies the template data as
an absolute value. The biock from lines 20 and 21 initializes the current data settings. The block from lines 23
and 37 to 42 sets LIMIT LINE I UPPER. Line 23 sets the data to be set in LIMIT LINE1 UPPER. Line 24
specifies the line where setting data is written.

Line 37 reads the number of data points to set the number of loops to N in the FOR ..NEXT statement at lines
38 to 42. Various data settings are read in the FOR.. .NEXT block.

The block from Hnes 44 and 54 to 39 sets LIMIT LINE 1 LOWER like the block from lines 23 and 37 to 42,

The block from lines 26 to 35 and 47 to 52 contains the DATA statements for setting the data included in these
Tines as template data. Lines 26 and 47 are label lines for the RESTORE statement.

Each data item in lines 27 and 48 is numeric, and shows the number of data poimts. 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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Measuring template |

<Example 11> Subroutine for template measurement

R B b o T L o A e
2 MS2650/MS2660 series Sample program
3 '  <<Check template limit>>

Rk e T b R T o et o L b h b el

5 1

6 ' Setup parameter of PC Com. port

7 3

8 QOPEN "COMLl:2409,N,8,1,CDS500@,DS@, LF" FOR RANDOM AS #1

9 3
1¢ PRINT #1, °"INI™’ Initialize Spectrum Analizer

i1 ‘

12 PRINT #1, “CF 5@0@MHZ"' Center fequency :500MHz

13 PRINT #1, "DFMT TIME"' Display :Trace-Time {Zero span mode)
14 PRINT #1, "TRGSCURCE WIDEVID"'Trigger source :Wide IF wvideo
15 PRINT #1, "TRGS TRGD"® rigger sweep On

16 PRINT #1, "IDY -&@US"! Pelay time :-60 usec

17 PRINT #1, *TSP laMg" Time span C:12 msec
ig8 PRINT #1, "Ts"! Take a sweep
19 -
2@ GOSUB MEASTMP' Call template measure subroutine
21 ¢
22 END
23 ¢

24 C[COLECOETOIOOOLLDEDEe et lrtee
25 ' Template measure SUBROUTINE

26 *131313131310903113033031030001111

27 MEASTMP:
28 !
29 PRINT #1, “TEMP 1% Select template 1
3¢ PRINT #1, "TEMPSLCT UPL,ON"' Limit line-1 upper On
31 PRINT #1, "TEMPSLOT LWL,ON"® Limit line-1 lower On
32 "
33 PRINT #1, "MEAS TEMP,CHECK"*' Perform template limit check
34
35 PRINT #1, "RBs?"’ Query the result
36 INPUT #1, CHEEK1S, CHR25' Read out the result
37 ¢
29 PRINT "LIMIT LINE 1°
4¢3 IF CHK1S = "¢" THEN
5@ PRINT " CHECK PASS!Y
6% ELSE
70 PRINT " CHECK FAIL!"
8@ END IF
9
- 91 RETURN
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This subroutine checks whether or not a burst signal waveform satisfies the specification using the set template
data.

Line 29 specifies the template No., used for a go/no-go decision. Line 30 and 31 specify LIMIT | UPPER and
LIMIT 1 LOWER as limit lines respectivelv. Line 33 executes template measurement, line 35 requests data,
and line 36 receives data.

LIMIT 1 UPPER
1 FAIL Aot k

0 : PASS whammiiarmese

LIMIT 2 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 LMIT LINE, a response of "(" is generated o indicate PASS.
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Burst wave average power measurement ]

<Example 12> Subroutine for burst wave average power measurement Fig.

6-26

T i T R o o o o o T S A VR T R T P T S o RO R
2 ' MS2650/M82660 series Sample program
3 ' <<Burst power measure>>
o o ol o L e a }
5 ]
& ' Setup parameter of PC Com. port
‘7 t
8 OPEN "COM1:249@,.N,8,1,CD5¢0,DSY,LF" FOR RANDOM AS #1
9 1
10 PRINT #1, "INI“- Initialize Spectrum Analizer
11 ¢
12 PRINT #1, *CF S5@@MHZ"® Center fegquency :500MHz
13 PRINT #1, *DFMT TIME®' Display :Trace-Time {Zexro span
mode)
14 PRINT #1, "TRGSQURCE WIDEVID"-® rigger source :Wide IF video
15 PRINT #1, "TRGS TRGD"' Trigger sweep On
16 PRINT #1, "TDY -6QUS*"! Delay time 60 usec
17 PRINT #1, "T3SP 12M38%' Time span 112 msec
18 PRINT #1, "T&8"' Take a sweep
19 ¢
20 GOCSUB MEASPWR' Call burst power measure subroutine
21
22 END
23
24 CPRLOCLTErione e rrenrorrt
25 ' Burst power measure SUBROUTINE
26 311T33RIRRRTRIIINLININRRININGNNTNN
27 MEASPWR:
28 -
2% PRINT #1, "PWRSTART 5@"° Power measure start point :5¢ pointi{l
div)
30 PRINT #1, "PWRSTOP 450" Power measure stop point :450 point (S
aiv)
31
32 PRINT #1, "MEAS POWER, EXE"' Perform power measure
33 ¢
34 PRINT #1, "RES?"' Query the result
35 INPUT #1, PWRDE, PWRW' Read out the result
36 ¢
37 PRINT USING "####.#4dBm ####.4#mW"; PWRDB; PWRW / 1E+Q9
38 RETURN
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This program is a subroutine that measures the burst wave average power.
Lines 29 and 30 set the measurement start and stop points on the screen display.
The average power is measured at line 32,

Data can be obtained as a value with dBm units or pW UNITS.

When a waveform is displayed on the screen as

Iaaannaae LEW TR LAt ey o shown in the left diagram (TIME domain), the
average power between 50 point and 450 point is
measured

50 point 450 point

Before calling the subroutine, lines 12 to 18 set the center frequency, time delay, etc. to execute the sweep.
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Frequency characteristic correction data setting |

<Exampie 13>

Ak b e e P o S
2 ' ME2650/MSZ2660 series Sample program

3 <<Makeup correction factor table>>

R R e T e T R
5 1
)
7

g

' Setup parameter of PC Com. port
QPEN "COM1:240¢,N,8,1,.CD50@,DS®, LF" FOR RANDOM AS #1
9 1

1@ GOSUB MAKECORR' Call makeup correction factor table subroutine

11 END

12

A3 DL ELC e b e e et oo rrere e recertiree
14 ' makeup correcticn factor table SUBROUTINE

15 1111331311013 30000IE010I0100301 101011013101
16 MAXECORR:

17 ¢

18 PRINT #1, "CORR 1"° Select template No. 1 for making template
19 PRINT #1, "CORC™® Initialize Limit line-~l1 upper data

18 ¢

19 RESTCORE CORRDATA

29 == correction factor data ==

21 CORRDATA:

22 DATA T7: ! correction factor data count

23 DATA "1@MHZ", *-@.@04DBR":

24 DATA "1@G9MEZ","-90.03DB":

25 DATA "SQ@MHZ","-0.@3DB":

26 DATA *1GHZ®,"-2.@8DB":

27 DATA *1.BGHZ","-@.1@¢DR":

28 DATA "2GHZ","-9.13DR":

29 DATA "3GHZ","-@.29DB":

3@

31 READ N

32 FOR I = @ TO N ~ 1

33 Read each correction factor data
34 & write to Limit line area
3% READ FRS, LEVS

36 PRINT *CORD " + STRS(I) + "," + FRS + "," «+ LEVS

37 PRINT #1, "CORD " + STRS{(I} + *," + FRS + "," + LEVS
38 NERT I

39 ¢

4¢ RETURN
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O ...................................................................
® @ L ] .
0.1 brereme e @
®
T -
: 1 ! L :
10 MHz 100 MMz 1 GHz 10 GHz

The line 18 selects the corection No. to be set.

The Hine 19 initializes the correction data being set currently.

The line 21 specifies the line on which data to be set is written.

The lines 25 to 31 specifies the correction data to be set together with the frequency and level data,

The lines 33 to 40 is the frequency characteristic correction data setting section,

The line 33 reads the number of data items to be set. The block from lines 34 to 40 writes the correction data
in the loop of the FOR --- NEXT statement. Note that the data No. starts from 0.

When this subroutine MAKECORR executed, the set correction data is written. The frequency correction

processing is validated from the subsequent sweep after setting.
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6-30

Precautions on Creating the GPIB Program

Note the following points when writing remote control programs using GPIB Interface.

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 panei or
execution of other programs. It is necessary to using individual
1 Be sure to initialize each | devices with a prescribed condition resulting from initializing them.
device. Execute the following.
{1 Initializing the interface funcrions (Send IFC)
{2 Initializing message exchange functions of each device
{DevClear)
3 Initializing the functions proper to each device (INI or *RTS)
Do not send any I MLA is received when a command other than the Receive @
con'}mand (related 1o the statemnent is sent to the controlier before the response to a query is
o | device) other than the .
Receive @ statement read. the output buffer is cleared. and the response message
immediatety after disappears. For this reason. write the Receive @ statement in
sending a query. trmmediate succession {o a gquery.
Create a program that Avoid stoppage of execution (caused by an error ) by means of
3 avoids the exception . . . . . X
processing of the providing a program with exception-processing section against
= .
protocot. exceptions that can be foreseen.
Execution of program does not advance if necessary subset (s) has
Confirm the interface (have) not been prepared in the device. Be sure to confirm the
4 | function of each device . . .
(subset) subset (s) of each device. Also confirm that each device compiies
with IEEE488.2.




SECTION 6 SAMPLE PROGRAMS

Initializing (GPIB) l

<Example 14> Initializes the MS2650/MS2660B/C series.

2
3
4
5
6
7
8
g

10
11
12

13

L b T o o daah (bt T e T e
T OMB8Z650/MS2660 series GPIE control sample program
P «<<Initialize GPIB bus & MS2650/60 Series>>

BT TR R S R T R R R R S o ot e o ot et ke o R b

REM SINCLUDE: 'C:¥YAT-GPIB¥QBASIC¥QDEDECL.BAS'
DECLARE SUB gpiberr (msgk)

1

SPR% = 1° Set SPA GPIB adress

CRLL SendIrC(g@)’ Send GPIRB bus interface clear

CALL DevClear(®, SPA%)’ Send DeviceClear to MEZE5(0/60 Series
CALL Send(®, SPA%, "IP", NLend)' Send Initialize comand "“Ip”
END

1

Line 9: Interface-clears GPIB bus.

Line 10: Specifies MS2650/MS2660B/C series address, and sends device-clear.

Line 11: Sends "IP" command to for initialization.

There is 2 ‘“*RST” command in another GPIB command for executing initialization. The '*RST" command is

used to execute initfialization over a winder range. For the range of initialization level, see SECTION 5. The

usage of the ‘TP’ command is identicai to the ‘INI' command.

For general usage of INI and «RST, first initialize the MS2650/MS2660B/C series device functions with the IP
or INI command, then use the program comimands to set only the functions to be changed. This prevents the
MS2650/MS2660B/C series from being controiled while unnecessary functions are set.
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| Reading trace data (GPIB)

6-32

<Exampie 15> Performs the same operation as Example 3-1, using GPIB.

33
34
35
36

L st s o T e LT L P R S o R ot o o o 3

2 ¢ MS2650/MS2660 series GPIB control sample program i
3 ' «<Read out Trace data>>
A o e o o T o o T o e S i ol e
5 REM SINCLUDE: 'C : ¥AT-GPIB¥QBASIC¥(QBDECL.BAS'
& DECLARE SUB gpiberr (msg$)
’7 1
g spA% = 1° Set SPA GPIB address
9 t
i@ Initialize GPIB bus & MS2051A/61A
11 CALL SendIfFC{@}
12 CALL DevClear{®, SPA%)
13 CALL Send{®, 8Pa%, "IP", NLend)
14
15 , .
16 CALL Send (@, SPA% “CF B@@MHZY, NLend)' Center Irequnecy :5L@@MHz
17 CALL Send((®, SPA%, "SP 1¢MHZ®, NLend)' Span frecunecy :10MHz
18 CALL Send (@, SPA%, *TS¥, NLend) Take a sweep
19 ¢
20 DIM TRACE(5@1)" Define read data area
21 CALL Send(®, SPA%, "BIN @', NLend)' Set read out data type to
ASCIT
22
23 FOR T = @ TO 50 Repeat trace({@} to
trace (5@ : 591 points
24 CMDS = "XMA?" + STRS(I) «+ *,1"
25 CALL Send(®, SPA%, CMD$, NLend)' Query trace data
26 !
27 DATAS = SPACES {109)
28 CALL Receive(p, SPA%, DATAS, NLend}' Read out trace data
29 !
30 TRACE(I) = VAL{(DATAS)' Store readout data to trace
Gdata area
31 Print out trace data
32 PRINT USING "Trace-A{###) #### ##; I; TRACE(I}/190

NEXT I

END




SECTION 6 SAMPLE PROGRAMS

Lines 11 to 13: Intializes GPIB bus and MS2630/MS2660B/C series.

CAILL Send( ) statements after line 13:
Sends MS2650/MS2660B/C series commands. Command termination code is specified to
NLend (line-feed code, New-Line or LF).

CALIL Receive( ) statements at line 28:
Reads out trace data from MS2650/MS2660B/C sertes.
Termination code of the read data is specified to NLend.

Line 30: Converts the read character-string data to numeric data, and stores it at trace-data store

area.
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SECTION 7
TABLES OF DEVICE MESSAGES

TThis section gives information about the device messages of the MS2650/MS2660B/C series in the form of tables. The
messages are arranged accerding to function, as shown below, For detailed descriptions of commands, see SECTION 8,
"DETAILED DESCRIPTIONS OF COMMANDS."

TABLE OF CONTENTS
Frequency/AMPIIUAES ..ot err e crre s e e e FREQUENCY/AMPLITUDE  7-3
Display function ... et iehereerrerteeererorereessranarraer e b be bt bt e e st DISPLAY 7-8
Trace move/CaIGUIBLION v v ir e cres e rreietre v n e ne e r erss e srnn ey e e et enanees TRACE MOVE/CALC 7-12
Signal SEarch ...vveecveeecnieevicrneeens U VU VU O TOTPTUUNOTRO SIGNALSEARCH 7-13
AT KT fUMGEON iiiiiriiietiieievers s s v rrrrrrrsrerre amemoemeeeertestmtn nts s rest e st bbanbasanben s s e basssrannnsbsnains MARKER 7-14
Coupled FURCHON Lottt n oot b abn COUPLED FUNCTION 7-18
SWEED TUNCHEON e veercre i ie e s vevs e e e s sre s s a et s abs e sass s s e bt m et s b s cae seaesanereers SWEEP CONTROL 7-21
SAVERECAN e e e e e e e SAVE/RECALL 7-22
HATD CODY e e e s e U PP SOOI HARD COPY 7-22
MEASUIE TUNCHON . viiviuiiirivirrrieeeesereetrrceristre e sesvae e s reenree e see e e b b bd e b e s b e assbbbbas s bEn e sasios MEASURE 7-24
o1 {1 1o [ OO USSP PSR RPI eereerhenrrev e e errerar e SOUND  7-27
L9711 o] = Te] o ST OO U SV OT PRI CALIBRATION 7-32
RS-2820 .ooicvieies e errermessisnrnsn s saes s ere e ertree e rretteaaareantiesstesateistantrabsteenssearaeeanras R8-232C 7-33
THE oo ammeeeeeeeetatreeibesnevesseer e sresbyaad ereererens eeerrerertrasareanreearseeresinerareranenrabes erevreernnas TITLE 7-38
CAL/UNCAL ... ceeeeresceans e reeeheeirrteareetenbee b eeaaabe e e anteeaaasisaes s seesrnnrateneeenne T CAL/UNCAL 7-34
SOECHUIT GBER 1 vveivererurerrrrrsseereessosemsesseeseieresessbassaats stesrssasasneeasssascrtsssmsserissnsinnstessis SPECTRUM DATA 7-34
PTA COMTO! 1viuviieeiireresieesiies et isivacisasrsnsssansmeressssesssresssesstassnsntesansisenssanesssenses rrerrerseeeins PTACONTROL 7-34
L1 0 T= 1 - T S U T SO P SV ETC. 7-36
Common command and event status ........cceceereveenens GPIB COMMON COMMAND:EVENT STATUS 7-39
FTEqQUENCY COUMEBT L.iiiiiiiiiiiieriiriere s ast s s sresuscrsesseseressemeeei seeaesesesesersseessrennes FREQUENCY COUNT 7-40
FM demodulation waveform MIOMIEOT e e drsrene e breraserassarersees FMMONITOR 7-40
TrQQer/gaie SWEEBD . e e s TRIGGER/GATE SWEEP 7-41
SWEED TUNCHON ettt e e s e s eeermr e e e e n e e s s sb s naa e SWEEP CONTROL 7-42
AMFM SOUNG MONIOT c1vviiirre e ireiriee it ecicrsesirtsnesesstnesrerc s eseeeserasnsanssnaesnns AM/FM SOUND MONITOR  7-43
RF preamplifier....ceeeececr e et r oottt ottt e b e bt r Rt e e b e e R e r bRt nre R ar et raenrean RF PRE-AMP 7-43
GP-1B interface............ et e eeeeehetteeeeeeebesecssssisrtessteesetssiiesvEsestttietasrtearnreeaan et bt e raaneer e A rea et s rent e ta GPIB  7-43
Memory card INMEMace ... MEMORY CARD 7-44
T T 0O 1 ervireeeeresesfosmeeveiusve e e tareesssrantess s s eass s aeeanaeasseeeaasnbeeaenctanstnassanensseeabeennenarbanaresas TV MONITOR 7-45
IR 1 S U PO OO O OO PP OO OPOTPPP ST eeterreeesnaraenns TG 7-46
QP/EMC ... FeeeeeeiekbsNhshEAreeerrerttreeesiisseeesnsrisissasieesisssianssnsettetteeterietsarherssaanstenheesanneeeareeresaeranas QP/EMC  7-47
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Table of MS2650/MS2660B/C series Device Messages ( 1 /45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
c:rnignﬁnm d Query Response
Qutline Contrel item
M Frequency/ | FREQUENCY/
Amplitude AMPLITUDE

= Frequency FREQUENCY
Selects the mode for FREQ MODE
setting the CENTER-SPAN FROAD FRQ? FROAG
frequency band. START-STOP FROAZ FRG? FROAZ
Sets the center CENTER FREQ CNEFAT CNF? CNEAE
frequency. CFAEL CF? £
Steps up the center FREQ STEP UP FUP —_— e
frequency. CFAUP e e
Steps down the FREQ STEP DOWN FDN —eee E—
center frequency. CEFADN — e
Sets the start START FREQ STEAL STF? STEFAE
frequency. FALNT FA? £
Sets the stop STOP FREQ SOFAL SOF? SOFAL
frequency. FBAEL FR? £
Sets the frequency FREQ STEP SIZE FssAat FSS? FSSAE
step size. SESFAN 557 f
Sets the scroll step SCROLL STEP SIZE
size. 1 div S88Aa1 8887? SssSAl

2 div S88 A2 3857 SSSA2

5 div SSSA5 5887 SS8Ab

10 div SSsSAlP 8887 SS8AL0
Sets the maximum AUTO TUNE ATUN i
peak point within
BG to the center
frequency. SCROLL
Shifts the spectrum LEFT SCRAG —_— _—
in the left or right SCRALEFT — -
direction. RIGHT SCRAL B —_—
SCRARIGHT — B —

* Span SPAN
Sets the frequency FREQ SPAN SPEAS SPF? SPFAE
sparn. geat sSp? £

Note: A8 a space.
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages ( 2/45)

Parameter
Program q Query Response
Qutline Control item comman
B Frequency/ FREQUENCY
Amplijude AMPLITUDE
* Span SPAN -
Steps up the FREQ SPAN STEP UP SPU —_— —_—
frequency span. SPAUP — e
Steps down the FREQ SPAN STEP SPD —_— s
frequency span. DOWN SPADN —— ———
Sets to full span. FULL SPAN FS —_ —_
Sets 1o zero span. ZERO SPAN SPFAD SPF? SPEAD
Select the band BAND SELECT
{MS2653/2663)
*MS2653/2663
AUTO: 0 Hz to 8.1 GHz BNDCAAUTO BNDC? AUTO
BNDAD BND? BNDAD
HNLOCKAQFF ENLOCK? orF
HNUNLK e e
0 0Hz to 3.2 GHz BNDCAD BNDC? v
BNDAL BND? BNDAL
BNLOCKAD HNLOCK? ON
HNA® HN? 9
i- 2.92 GHzto 6.5 GHz| BNDCA L~ BNDC? i-
BNDAZ BND? BNDAZ
HNLCOCRAL HNLOCK? ON
Al HN? 1
T+ 6.4 GHzto 8.1 GHz | BNDC A1+ BNDC? 1+
BNDAZ BND? BNDAZ
HNLOCKAZ HNLOCK? ON
HNAZ HN7? 2
*Level AMPLITUDE
Sets the reference REFERENCE RILVAL RLV? RLVAL
fevel. LEVEL RLAL RL? 1
Steps up the REFLEVEL Lup s e
reference level, STEP UP RLAUP
reference level, STEP DOWN RLADN
step size. MANUAL
AUTO LSSAAL LESA? LESAAL
1div LESAANZ LESA? LSSAEAZ
2div LESSAAS LSSA”7 LSSAAS
5div LSSANLY LSSA7? LSSAALD
10div
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Table of MS2650/MS2660B/C series Device Messages ( 3 /45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program Query Response
QOutiine Control item command
B Frequency/ | FREQUENCY/
Amplitude AMPLITUDE
+Level AMPLITUDE
Sets the L.OG scale. LOG SCALE RANGE
1dB/div SCLAG SCL? SCLAD
LGALDB LG? L
2dB/div SCLAL SCL? sCLal
LGAZDB 1.G? 2
5dB/div SCLAZ SCL? SCLAZ
LGASDE LG? 5
10dB/div SCLA3 SCL7? SCLAZ
LGALGDE LG? 19
SCALE UP LGAUP ——
SCALE DOWN LEADN i i
Sets the LIN scale, SCALE LIN RANGE
LIN scaie switching LN e —_—
LGAD
1%/div SCLA4 SCL? SCLA4
2%/div SCLAL 5CL? SCLAS
5%/div SCLAG SCL? SCLAS
10%/div sSCLA7 SCL? SCLAT
Sets the display unit DISPLAY UNIT
system. dBm UNTAD UNT? UNTAQ
AUNITS ADBM AUNITS? DRM
KsSha i
dBuv UNTAL UNT? UNTAL
AUNITSADRUV | AUNITS? DRUV
KsC
dBmV UNTAZ UNT? UNTAZ
AUNITSADBMV | AUNITS? DBEMV
KSB
vV UNTAZ UNT? UNTASZ
AUNITS AV AUNITS? v
KSD e
dBuV{em UNTA4 UNT? UNT A4
AUNITSADBUVE| AUNITS? DBRUVE
W UNTAS UNT? UNTAS
AUNITS AW AUNITS? W
dBuVim UNTA 6 UNT? UNTA6
AUNITS ADBUVM! AUNITS?

DBUVM
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Table of MS2650/MS2660B/C series Device Messages ( 4 /45)

Parameter
Program d Query Response
Qutline Controt item comman
B Frequency/ FREQUENCY/
Amplitude AMPLITUDE
* Display fine DISPLAY LINE
Sets the Display line | DISPLAY LINE
ON/OFF. OFF DLAQOFF DL? OFF
ON DL AON
Sets the Display line | DISPLAY LINE DLAL DL? 1
level. LEVEL
Marker level/ ABS/REL
waveform data ABS DSPLVAARS DSPLV? ARS
Absolute/relative REL DSPLVAREL DSPLV? REL
display line TRACE-A ARS DSPLVMATRA, ABS DEPLVM? ATRA ABS
REL DSPLVMATRA, REL DSPLVM? ATRA REL
TRACE-B ABS DSPLVMATRE, ARS DSPLVM? ATRRB ABS
REL DSPLVMATRE, REL DSPLVM? ATRRB REL
TRACE-TIME ABS DSPLVMATRTIME, ABS| DSPLVM? ATRTIME ABS
REL DSPLVMATRTIME, REL] DSPLVM? ATRTIME REL
TRACE-BG ABS DSPLVMATERG, ABS DEPLVM? ATRBG ARS
REL DSPLVMATREG, REL DSPLVM? ATRBG REL
s Reference |level| REFERENCE LEVEL
offset OFFSET
Offset OFFSET
Offset value OFF ROFFSETAQFF ROFFSET? OFF
LVCAD
ON ROFFSETAON ROFFSET? 1
VoAl
OFFSET VALUE ROFFSETAL ROFEFSET? 1
LOSAL LOS? Losal
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Table of MS2650/MS2660B/C series Device Messages ( 5 /45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program
q Query Response
Qutline Control item comman
B Frequency/ FREQUENCY/
Amplitude AMPLITUDE
« Correction CORRECTION
factor reievant
Setects the type of CORRECTION FACTOR
correction factor. SELECT
OFF CORRACFF —_— ———
CORRAD CORR? CORRAQD
coTAR cDT? CDTAD
ON CORRAON —
CDTAL cpT? CDTAL
CORR1 CORRAL CORR? CORRAL
CORR2 CORRAZ CORR? CORRAZ
CORR3 CORRA3 CCRR7? CORRAZ
CORR4 CORRA4 CORR? CORRA4
CORRS CORRAS CORR? CORRADS
Registers the CORRECTION FACTOR' CORDAN,f,1 CORD AN CORDAE, 1
correction factor. ENTRY
Registers the CORRECTION FACTOR? CORRLABEL AN, |CORRLABELY An: "Cext "
correction factor LABEL ENTRY “text"
name,
Initializes the CORRECTION FACTOR! CORC —_— O
correction factor. INITIALIZATION
Selects the input INPUT IMPEDANCE
impedance. 300 INZASO INZ? 5
750 INZATS INZ? 75
7583 impedance IMPEDANCE TRANSFORMER|
transformer. ON INPTRNSAON INPTRNS? ON
(MA1621A) OFF INPTRNS AQFF INPTRNS? QFF

1 Manual setting is

ilable B

the eo

ds zre used only for GP-1B.
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Table of MS2650/MS2660B/C series Device Messages ( 6 /45)

Parameter
Program Query Response
Outline Control item command
B Dispiay DISPLAY
function
» Dispiay mode | DISPLAY FUNCTION
Selects the display DISPLAY FORMAT
format. TRACE-A DEMTAA DFMT? A
TRACE-B DFMTAB DFMT? B
TRACE-TIME DFMTATIME DFMT? TIME
TRACE-A/B{A&B) DFMTAABRL DFMT? ABL
TRACE-A/B(A>B) DFMTAARBZ DFMT? AB2Z
TRACE-A/B(A<B) DFMTAARS DEMT? AB3
TRACE-A/BG DFMTAABGL DFMT? ABGL
(BG=A)
TRACE-A/BG DEMTAABG2 DFMT? ABGZ
(BG<A)
TRACE-A/TIME DFMTAATIMEL | DEMT? ATIMEL
{TIME>A)
TRACE-A/TIME DFMTAATIMEZ | DFMT? ATIMEZ
{TIME<A)
» Waveform WRITE SWITCH
writing
Controls writing of TRACE-A WRITE
the waveform to SWITCH
trace A. VEIW AWRAD I
AWRACOFF AWR? AWRAQOFF
VIEWATRA —
WRITE AWRAL e
AWRAON AWR? AWRAON
CLRWATRA e
Al e —_—
Controls writing of TRACE-B WRITE
the waveform to SWITCH
trace B. VIEW BWR AQ
BWRAQFF BWR? BWRAQFF
VIEWATRB
WRITE BWRAL —
BWRAON BWR? BWRAON
CLRWATRE —
BL A iuany B
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Table of MS2650/MS2660B/C series Device Messages ( 7/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program
Query Response
Outline Control item command
W Display DISPLAY
function
« Waveform wrifing | DISPLAY FUNCTION
Controls writing of TRACE-BG WRITE
the waveform to SWITCH
trace BG. VIEW BGWRAG
BGWRAOQFF BGWR? BGWRAQFF
VIEWATRBG
WRITE BGWEAL e
BGWRAON BGWR? BGWR A ON
CLRWATRBG —_—
Controls writing of TRACE-TIME WRITE
the waveform to SWITCH
trace TIME. VIEW TMWRAQD E i
TMWR AOFF TMWR? TMWRAQFF
VIEWATRTIME | s  —
WRITE TMWRAL Em——
TMWR AON TMWR? TMWR L ON
CLRWATRTIME s
= Storage mode STORAGE MODE
Selects the mode for TRACE MODE(A)
processing the trace NORMAL AMDAD AMD? AMDAD
A waveform. MAX HOLD AMDAL AMD? AMDAT
MXMHANTRA e
A2
AVERAGE AMDAZ AMD? AMDAZ
MIN HOLD AMDAZ AMD? AMDAZ
CUMULATIVE AMDA 4 AMD? AMDA4
OVER WRITE AMDASB AMD? AMDAS
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Table of MS2650/MS2660B/C series Device Messages ( 8/45)

Parameter
Program Query Response
Qutline Control item command
M Display DISPLAY
function
= Storage mode : STORAGE MODE
Selects the mode for TRACE MODE(B)
processing the frace NORMAL BMDAG BMD? BMDAD
B waveform. MAX HOLD BMDAL BMD? BMDAL
MXMHATRB e
B2 —
AVERAGE BMDAZ BMD? BMDAZ
MIN HOLD BMDAS3 BMD? BMDAZ
CUMULATIVE BMDA4 BMD? BMDhA4
OVER WRITE BMDAS BMD? BMDAS
Selects the mode for TRACE MODE(TIME)
processing the trace NORMAL TMMD A D TMMD? TMMDAD
TIME waveform. MAX HOLD TMMD AL TMMD? TMMDA L
AVERAGE TMMDA 2 TMMD? TMMDAZ
MIN HOLD TMMD A 3 TMMD? TMMDA S
CUMULATIVE TVMMD AL TMMD? TMMD AL
OVER WRITE TMMDAS TVMMD? TMMDAS
Average processing AVERAGE
OFF VAVGAP —_— e
VAVGAQOFFE i —_—
KSH —
ON VAVGAL i ——
VAVGAON e —_—
KSG —_— e
Number of trace NUMBER of TRACE
averaged AVERAGE
4 AVRAD AVR? AVRAD
8 AVRAL AVR? AVRAL
16 AVRAZ AVR? AVRAZ
32 AVRAZ AVR? AVRAZ
128 AVRAL AVR? AVRA4
n VAVG AN VAVG? n
Average sweep SI0p | A VERAGE SWEEP MODE
mode CONTINUQUS AVGPAUSEAQOFF |AVGPAUSE? OFF
PAUSE AVGPAUSEAON |AVGPAUSE? ON
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Table of MS2650/MS2660B/C series Device Messages ( 9 /45)

Parameter
Program Query Response
Outline Control item command
M Dispiay DISPLAY
function
s Storage mode | STORAGE MODE
(Cont)
Hold control stop HOLD SWEEP MODE
mode CONTINUOUS HOLDPAUSEAD HOLDPAUSE? 0
PAUSE HOLDPAUSE AN HOLDPAUSE? iy}
{Times specified)
Selects detection DETECTION MODE
mode POS PEAK DETA® E——
DETAPOS DET? POS
SAMPLE DETAL s
DET A SMP DET? SMP
MEG PEAK DETAZ E—
DETANEG DET? NEG
NORMAIL DETAZ e
DETANRM DET? NEM
Selects detection TRACE-A
mode DETECTION MODE
POS PEAK DETMATRA, POS DETM? ATRA PoS
SAMPLE DETMATRA, SMP DETM? ATRA SMP
NEG PEAK DETMATRA, NEG DETM? ATRA NEG
NORMAL DETMATRA , NRM DETM? ATRA NRM
TRACE-B
DETECTION MODE
POS PEAK DETMATRE, POS DETM? ATREB POS
SAMPLE DETMATREB, SMP DETM? ATRE SMP
NEG PEAK DETMATRB, NEG DETM? ATRR NEG
NORMAL DETMATRE, NRM DETM? ATRE NRM
TRACE-TIME
DETECTION MODE
POS PEAK DETMATRTIME, POS | DETM? ATRTIME POS
SAMPLE DETMATRTIME, SMP  DETM? ATRTIME SMP
NEG PEAK DETMATRTIME, NEG | DETM? ATRTIME NEG
NORMAL DETMATRTIMG, NRM | DETM? ATRTIME NRM
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Table of MS2650/MS2660B/C series Device Messages (10/45)

MOVATRA, TRB

Parameter
Program d Query Response
QOutline Control itern comman
M Display DISPLAY
function
« Time TIME
Sets the time deley | DELAY TIME TDLY AL TDLY? £
in the time 2xis DLTAt DLT? DLTAt
sweep mode.
Sets the time span in | TIME SPAN TSPAL TSP? £
the time axis sweep
mode.
Sets the time expand EXPAND ZONE
mode ON/OFF. OFF TZONEAQ e
TZONEAQOFF TZONE? OFF
ON TZONEAL
TZONEAON TZONE? ON
Sets the time expand-| EXPAND
mode ON/OFF, OFF TEXPANDA D  —
TEXPANDAQFF | TEXPAND? (010
ON TEXPANDAL
TEXPANDACN TEXPAND? ON
Sets the start time of ZONE START TZSTART AL TZSTART? T
the expansion. TZSTARTPAD TLSTARTD? P
Sets the magnified ZONE SPAN TZEPAL TZSP? T
range thime TZSPEAL TZSPP? jo)
expansion.
* A/B
Active marker ACTIVE MARKER
Trace TRACE
TRACE A MEKTRACEATRA | MKTRACE? TRA
TRACE B MKTRACEATRE MKTRACE? TRR
B Trace move/ | TRACE MOVE/CALC
calcuiation
s Trace move TRACE MOVE
Moves trace A to B. A-—B ATR i e
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Table of MS2650/MS2660B/C series Device Messages (11/45)

Parameter
Program d Query Response
Outline Control item comman
B Trace move/ | TRACE MOVE/CALC
calculation
e Trace maove TRACE MOVE
{Cont)
Moves trace Bio A. B—A BTA e —
MOVATRB, TRA | s —_
Replaces trace A by B, AeB AXEB e —
BEX i —_—
XCHATRA, TRB | e _—
ACEATREB, TRA | —e———em _—
« Trace calculation | TRACE CALC
A-B—A A-B—~A
OFE AMBAQ R
AMBAQOFF AMB? OFF
C1 e
ON AMBAL —_—
AMB A ON AMR? ON
C2 i
Calculates A - B. REFERENCE LINE
TOP RLNAG RLN? RLNAG
MIDDLE RINAL RLN? RINAL
BOTTOM RINAZ RLN? RLNAZ
A+B— A A+B— A APB  — —
NORMALIZE NORMALIZE
(A-B+DL — A) {A-B+DL — A)
OFF AMBPLAD i —
AMBPLAOFF AMBPL? OFF
ON AMBPL AL s —
AMBPLAON AMBPL? ON
M Signal search | SIGNAL SEARCH
Sets the maximum PEAK to CF PCF - i
peak point io the
center frequency.
Sets the maximum PEAK to REF PRI - —

peak point to the
REF level.

7-13




SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS26608/C series Device Messages (12/45)

Parameter
Program q Query Response
Outiine Control item comman
B Marker function | MARKER
Selects the marker MARKER MODE
mode. MORMAL MERAG MKR? MERAD
M2 —
DELTA MERAL MKR"? MERAL
MED i
M3
OFF MERAZ MEKR? MERAZ
MEOFF
MROFFAALL —
M1 —e —
Specifies the zone ZONE POSITION MEKZ A MEZ? MEZAD
marker center (point) MRKPAD MKP? P
poOsItion as a polrd.
Specifies the zone ZONE POSITION
ma;‘k'er center (freq or time}
position asa FREQ SET MRZFAE MRZEF? f
frequency or time. MENA £ MEN? £
up MENAUPR e
DOWN MEN A DN s
TIME SET MEXZFAL MEKZEF? T
MENAT MEN? i
up MENAUP s
DOWN MENADN e e
Specifies the zone ZONE WIDTH(point} MZWAD MZW? MZWAD
marker width as a
point.
Specifies the zone ZONE WIDTH(freq) MZWF AL MZWE? f
marker width as a
frequency. .
Specifies the zone ZONE WIDTH(div)
marker width as & SPOT MEWAL MKW? MKWAL
division. 0.5 div MEU A0 MKW ? MEWA §
1 div MEWAS MEW? MEWAS
2 div MKW S MEW? MEWAS
5 div MEWAT MEKW? MEW AT
10 div MEWAZ MEW? MEWAZ
Marker search mode MARKER SEARCH MODE
PEAK MARKER MESRCHAPEAK |MKSRCH? PEAK
DIP MARKER MESRCEADIP MKSRCH? DIP
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Table of MS2650/MS2660B/C series Device Messages (13/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program
d Query Response
Outline Condrol item comman
W Marker function | MARKER
 Marker function | MARKER FUNCTION
{Cont)
Moves the marker MKR to CF MKRAZ e
frequency 10 the MEKCF —
center frequency. B2 —_— ——
Sets the level at the MKR w0 REF MKR A4 —
marker point to the MERL e
REF level. =4 —_—
Sets the marker MKR to CFstep MERAS e _—
frequency to the CF MKSS e —_—
step. E3 e
Sets the dela marker | A MKR to SPAN MEKRAB e e
frequency to the MKGSP ———
span. K80 —
Sets the zone ZONE to SPAN MER AT e e
frequency to the
span.
« Muitimarker MULTI MARKER
Multimarker MULTI MARKER
QFF MKMULTIAQ — E—
MEMULTIAQCFF | MEMULTI? OFF
MLO _ e
ON MEMULTIAL — —_—
MEMULTIAON MEMULTI? CN
Multimarker mode MULTI MARKER MODE
Rgsmmiinaenonte | T e —
ro:ﬁ t{l:nlt'gaximum level down | MHET
to the .
Ihiegiszezjs rfnuitimaxkers on the MEMHRM - —
from the reforence multymarker | YL
frequency up to the tenth.
Selects the SELECT MULTI MARKER
muitimarker. nth marker:
Sets to OFF. MRSLCTAN, D _—
MESLCT An, OFF | MKSLCT? An QFF
MSEAN, ¢ MSE? MSEAD
Sets to ON. MESLCTAR, 1 —_
MESLCT AN, CON | MKSLCT?An ON
MSEAND, 1 MSE? MSEAL




SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages (14/45)

Parameter
Progran’; Query Response
Outline Control item comman
B Marker function | MARKER
(Cont)
¢+ Multimarker MULTIMARKER
Selects the active ACTIVE MARKER MEACTAn MEACT? n
marker of the MACAD MAC? MACAN
mulsimarkers.
Specifies the frequency MARKER POSITION MEMP AN, £ MEKMP?An £
of the designated MPSAN,D MPS?/An MPSAD
multimarker number,
Clears all registered CLEAR MULTI MARKER | MEMCL  — i
multimarkers. MCL
Multimarker list MULTI MARKER LIST
OFF MXLISTAD —_—
MELISTAQFE MKLIST? QFF
MLIAD MLT? MLIAD
ON MKLISTAL ——
MELISTACN MELIST? ON
MLIAL MLI? MLIAL
Mulgmarker list MULTIMARKER LIST
Sets the level data LEVEL
bg diisttinguilshifflg the ABSOLUTE MKLLVLAABS |MKLLVL? ARS
apsciate value rom
the selative value. RELATIVE MELLVLAREL MELLVL? REL
Multimarker list MULTI MARKER LIST
Sets the frequency data FREQUENCY
by distinguishing the |
relative value from the ABSOLUTE MELFREQAABS | MELFREQ? ABS
sbsolute value. RELATIVE MKLFREQAREL I MKLFREQ? REL
Reads the MULTIMARKER —_— MEML? An 1
multimarker level, LEVEL QUERY MLR?An 1
Reads the MULTI MARKER e MEFR?AD £
multimarker FREQUENCY QUERY
frequency.
Reads the MULTIMARKER ALL | —— MEMFL? £1,11, 2,1
multimarker all - e LAl la, e
level/frequency. REVEL/FREQ QUERY
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Table of MS2650/MS2660B/C series Device Messages (15/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program d Query Response
Outline Control item coemman
l tarker function
{Cont)
* Peak search PEAK SEARCH
Peak search mode PEAK SEARCH MODE MESAG E— B—
PEAK MXPK e e
MEPKAHT i ror—
El e _—
NEXT PEAK MESAL e e
MEPRANE e —— e
DIP MKSAZ e —_—
MEMIN s e
NEXT RIGHT PEAK MESAS — e
MEPEKANR e —
NEXT LEFT PEAK MESA LY —_— e
MKPKANL S i
NEXT DIpP MESALL e B
Search resctution SEARCH RESOLUTION MEPXAL MKPX? 1
Search threshold SEARCH THRESHOLD
value OFF SRCHTHAD —
SRCHTHAQFF SRCHTE? OFF
OoN SRCHTHAL
SRCHTH AON —
ABOVE SRCETHAABCVE| SRCHTH? ABOVE
BELOW SRCHTHABELOW| SRCHTHE? BELOW
» Input position | INPUT POSITION
Reads the reference REFERENCE MARKER  — RMK™? RMK AP
marker position. POSITION
Reads the current CURRENT MARKER e CMK? CMEAD
marker position. POSTTION
Reads the frequency MARKER FREQ QUERY
at the marker point, FREQ _— MEF? il
TIME e MRF? t
Reads the level at MARKER LEVEL —re MKL"? 1
the marker point. — MEKA? 1
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages ( 16/45)

Parameter
Program Query Response
Outline Control item command
M Coupled COUPLED FUNCTION
function
Sets the resolution RESOLUTION
bandwidth. BANDWIDTH
MANUAL ARBA® ARR? ARBAD
AUTO ARBAL ARB? ARRAL
RBAAUTC _
CR — _—
30 Hz RBA3DHET RB? 3¢
{Option) RBWAD RBW? RBWA®
100 Hz RBA1PQHZ RB? 10¢
{Option) RBWAL RBW? RBWAL
300 Hz RBA3IQPHZ RR? 300
(Option) RBWA 2 RBW? RBWAZ2
1 kHz RBA1KHZ RB7? 1099
RBWA 3 RRW? RBWA3
3 kHz RBA3IKHZ RB? 3000
RBWAZL RBW? RBWA 4
10 kHz RBA 1LPKHYZ RB? 10000
RBWAS RBW? RBWAS
30 kHz RBAIPKHZ RB? 30000
< RBWAS RBW? REWA 6
100 kHz RBA1DOKEZ RB? 129000
REWA 7 RBW? RBWA7
300 kHz RBAIPCKHZ RB? 30000¢
RBWA 8 RBW? RBWA 8
1 MHz RBAIMHZ RB? 10¢00¢d
RBWAS RBW? REBWAS
3 MHz RB A 3MHZ RB? 3000000
(MS82661C/2663C) RBWA 14 RBW? RERWA 14
5 MHz RE A SMHEY, RB? 5000000
(else MS2661C/2663C) RBWALS RBW? REBWALS
QP/EMC 200 Hz RBAZOCHZ RB? 200
{Option} RBWALD RBW? RBWA LD
QP/EMC 9 kHz RB A 9KHY RB? elol0)
(Option) RBWALL RBW? RBWALL
QP/EMC 120 kHz RBA120KHZ RB? 120000
(Option) RBWA12 RBW? RBWALZ
RBW UP RERAUP —
RBW DOWN RERADN e R
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Table of MS2650/MS2660B/C series Device Messages (17/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program Query Response
Qutline Control item command
‘M Coupled COUPLED FUNCTION
function
Sets the video VIDEO BANDWIDTH
bandwidth. MANUAL AVBAQD AVB? AVBAR
AUTO AVBAL AVR? AVBAl
VBAAUTO
cv — —
{ Hz VBALEZ VB? 1
VBWAQD VBW? VBWAD
3Hz VBA3ICHZ VR? 3
VBWAS VBW? VEBWA 8
10 Hz VBALHZ VB? 10
VBWAL VBW? VBWAL
30 Hz VBA3PHZ VB? 3¢
VBWAS9 VBW? VBWAS
100 Hz VBAL1PPHZ VB? 190
VBWAZ2 VBW? VBWAZ
300 Hz VBA3DPHZ VB? 300
VBWALY VEBW? VBWAL1D
{ kHz VBAL1KHZ VB? 1000
VBWAS VBW? VBWA3
3 kHz VBA3IKHZ VB? 3000
VBWALL VBW? VBWALL
10 kHz VBALPKHZ VB? 10000
VRWA 4 VBW? VBWA4
30 kHz VBA3DKEZ VB? 390000
VBWAL2 VBW? VBWALZ
100 kHz VBALOPKEZ VB? 102000
VBWAS VBW? VBWAS
300 kHz VBA3Q0KEZ VB? 30000C
VBWAL3 VBW? VBWAL3
1 MHz VBAIMEZ VB? 1000000
VBWAT VBW? VBWA 7
3 MHz VB AIMHYZ VRB? 3090000
VBWA L4 VBW? VBWA 14
OFF VBAOFF VRB? OFF
VBWAG VBW? VBWAG
AVEAZ AVB? AVBAZ
VBW UP VBAUP —
VBW DOWN VB ADN —_— ——
Sets the VBW/RBW | VEW/RBW RATIO
ratio (where VBW = { RATIO=r VBRAY VEBR? r
AUTO).
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages (18/45)

Parameter
Program Query Response
Outline Control item command
M Coupied function ! COUPLED FUNCTION
(Cont)
Sets the RBW/Span RBW/Span
ON/OFF (Where QFF RBSPANAQEFR RRSPAN? OFF
RBW=AUTO). RBSPANAQD
ON REBSPANACHN REBSPANT ON
RRSPANAL
Sets the RBW/Span RBW/Span RATIO RBRAT RBR7? r
Ratio.
Sets the sweep time. SWEEP TIME
MANUAL ASTAD AST? ASTAD
AUTO ASTAL AST? ASTAL
sSTo
cT m—— —
SWEEP TIME SET
TIME:=t SWT AL SWT? SWiAL
STAL sT? ol
uUp STAUP e
DOWN STADN e —
Sets the RF RF ATTENUATOR
attenuator. MANUAL BATAD ART? AATAD
AUTO AATAL ALT? ARATAL
ATAAUTO
Ca — _—
Sets the RF 0dB ATTA® ATT? ATTO
attenuator. ATA @ AT @
10dB ATTAL AT ATTAL
ATALD AT? 19
20dB ATTAZ ATT? ATTAZ
ATAZE AT? 20
30dB ATTASZ ATT? ATTAZ
ATA30 AT? 3¢
40 dB ATTAL ATT? ATT A4
AT 4D AT? 49
50 dB ATTAS ATT? ATTAS
ATALD AT? 50
60 dB ATTALZ ATT? ATTALZ
ATAED AT? 60
70 dB ATTALZ ATT? ATTAL3
ATATE AT? 78
UP ATAUP —_—
DOWN ATADN ——— ———
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Table of MS2650/MS32660B/C series Device Messages (19/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program Query Response
Cutline Conirol item command
B Coupled function | COUPLED FUNCTION
(Cont)
Sets the bandwidth/ RBW VBW/SWEEP BEAUTO e  —
sweep time to TIME AUTO
AUTO mode,
Sets the coupled COUPLED FUNCTION AUTO — —
function to AUTO AUTO
mode.
Sets the coupled COUPLE MODE
function at the COMMON VBCOUPLEACOM| VBCOUPLE? CCoM
frequency domain/ INDEPENDENCE VBCOUPLE A IND| VRCOUPLE? IND
time domain.
W Sweep functicn | SWEEP CONTROL
Sets the zone sweep ZONE SWEEP
ON/OFF. OFF PSWAD T
PSWAQFF PSW? PSWAOQOFFE
ON PEWAL _
PSWAON BPSwW? PSWAON
Sets the tracking TRACKING
function. OFF METRACKAG e _—
METRACKAOQOFYF | MKTRACK? QFF
MT@ — —
ON MKTRACKAL e —_—
MEKTEACKAQON METRACK? ON
MT1 — e
Sets the sweep mode SINGKE SWEEP SNGLS —_— E—
to single. MODE oD sosm—— —
Executes/checks SINGLE SWEEP/
single sweep. SWEEP STATUS
Executing single sweep SWP e e
. TS —_— —_—
Checking the sweep status
Sweep completed — SWP? SWPAD
Sweep in progress e SWP? SWPAl
Executes average TAKE AVERAGE TSAVEG _— E—
sweep. SWEEP
Executes hold TAKE HOLD SWEEP TSHOLD —_— —

sweep.
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages (20/45)

Parameter
Program g Query Response
Outline Control item comman
' Sweep function | SWEEP CONTROL
CODEQH\JOUS SWEED COTINUOUS CC}NTS PR T —
mode. SWEEP MODE s1 e —
Stops the sweep, SWEEP STOP SWSTOP e —_—
Restarts the sweep. SWEEP RESTART SWSTART s —
W Save/Recall SAVE/RECALL
Recalls data from RECALL DATA RGRC AT S —_—
the internal memory. FROM INTERNAL RCATY S —_—
MEMORY
Recalls data from RECALL DATA RCMAx —_— —
the memary card. FROM MEMORY CARD
Recalls data fro(rjn WRITE OFF RECALL RCSAT e ——
the memory card.
Changes the storage DATA
mode fo View,
Savcs data in the SAVE DATA INTO RGSVAS s o
irtternal memory. INTERNAL SVAs — —
MEMORY
Saves data on the SAVE DATA INTQ SVMASs e s
memory card. MEMORY CARD
Sets the recall data RECALLED DATA
TRACE&PARAM RDATAATPE RDATA? TP
PARAM ONLY RDATAAP RDATA?
TRACE&PARAM(VIEW) RDATAATEV RDATR? TPV
PARAMIEXCEPTREFLEVEL)| RDATAAPER RDATA? PER
Saves by BMP format| SAVE BMP FILE SVBMP An S
M Hard copy HARD COPY
Direct plot DIRECT PLOT START PLSAD e —
DIRECT PLOT PLOT e —
PRINT E— e
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of M52650/MS2660B/C series Device Messages (21/45)

Parameter
Program q Query Aesponse
Outline Control item comman
M Hard copy HARD COPY
{cont)
= Controis hard OPY CONTROL
CORY.
Direct plotting DIRECT PLOT DEVICE
device selection.
Selects the plotter, PLOTTER
HP-GL PMODAD PMOD? PMODAD
GP-GL PMODAL PMOD? PMCDAL
BMP FORMAT PMOD AL PMOD? PMOD A4
Selects the printer. PRINTER
VP-600(ESC/P) PMODAZ PMOD? PMODAZ
HP-2225 PMODAZ PMOD? PMOD A3
Print magnification PRINT MAGNIFICATION
1X1 PRINTMAGALL PRINTMAG? 11
2X1 PRINTMAGAZL PRINTMAG? 21
1X2 PRINTMAGALZ PRINTMAG? 12
2X2 PRINTMAGA 22 PRINTMAG? 22
2X3 PRINTMAGAZ3 PRINTMAG? 23
2X4 PRINTMAGAZ4 PRINTMAG? 24
Sets the printer GP- PRINTER ADDRESS PRIAA & PRIA? &
IB address. SET
Sets the plotter GP- PLOTTER ADDRESS PLTA A A PLTA? &
IB address. SET
Sets the size of DIRECT PLOT SIZE
paper output from A4 PLFAD PLF? PLEAD
the plotter. A3 PLFAL PLF? PLFAL
Sets the size of the PLOT AREA
plot. FULL SIZE PLTARAAFULL PLTARA? FULL
QUATER SIZE PLTARAANAQTR PLTARA®? QTR
Sets the location of PLOT LOCATION
the plot on the Renewed automatically PLTLCAAUTO PLTLC? ATITO
paper. Fixed at upper left-corner PLTLCAUPLEFT PLTLC? UBLEFT
' Fixed at upper right-comer | PLTLC AUPRIGHT PLTLC? UPRIGHT
Fixed at lower left-comer PLTLC ALOWLEFT PLTLC? LOWLEFT
Fixed at Jower right-comer | PLTLCALOWRIGHT | PLTLC? LOWRIGHT
Sets the size of the PRINTER PORT
plot. RS232C PRTPORTARS232C | PRTPORT? RS232C
GPIB PRTPCRTAGPIB PRTPORT? GPIB
PARALLEL PRTPORT A PARALLEL! PRTPORT? PARALLEL
NONE PRTPORT ANONE PRTPORT? NONE
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages (22/45)

Parameter

Program d Query Response
Qutline Control item comman
M Hard copy HARD COPY
{cont}

» Controls hard copy, | COPY CONTROL

Selects the item(s) DIRECT PLOT

to be output to the OUTPUT ITEM

plotter. ALL PLIAD PLI? PLIAD
TRACE ONLY PLIAL PLI? PLIAL
SCALE ONLY PLIAZ PLI? PLIAZ

Selects "UPPER PLOTTER PLTHOME e e

LEFT" for the plot LOCATION

location on the paper

(only in AUTO PRESET

ADVANCE mode).

B Measure functon | MEASURE

Sets the measure MEASURE MEAS AQFF MEAG? QFF

function 1o OFF. FUNCTION ALL OFF

= Noise measurement | NOISE MEASURE

Measures the noise. NOISE MEASURE
OFF MEASANOISE, OFF
ON MEAS ANQCISE,ON | MEAS? NOISE
ABSOLUTE executed | MEAS ANOISE, ABS | MEAS? NOISE
C/N RATIO executed |MEASANOISE,CN | MEAS? CN
Transferring measured results RES? 1
{dBm/ch or dBm/Hz)

Calculation method ABSOLUTE MNOISEAARS MNOISE? ARS

C/N RATIO MNOISEACN MNOISE? CN

« Qccupled frequency | OBW MEASURE

bandwidth measurement

Measures the occupied OBW MEASURE

frequency bandwidth. Executes calculation. |MEAS AOBW, EXE MEAS? OBW
Executes{X dB DOWN). MEASAOBW, XDB MEAS? OBW
Executes (N%). MEASAOBW, N MEAS? OBW
Transferring measured results | - RES? £1,£2
(fi: Occupied bandwidth
2: Center frequency)

Calculation method X dB DOWN method MOBWAXDB MOCBW? XDB

N% method MOBWAN MOBW? N

Sets the conditions of OBW VALUE '

occupied frequency xdB OBWXDBAXDR CBWXDB? X

bandwidth. n% CBWN AN OBWN? n
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Table of MS2650/MS2660B/C series Device Messages (23/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program Query Response
Outline Control item command
M Measure funcion | MEASURE
(Cort)
» Adiacent channel | ADJACENT CH
measurement MEASURE
Measures the ADJACENT CH
adjacent channel. MEASURE
Executes calculation. MEASAADT, EXE MEAST ADJ
Executes (UNMODULATED | MEASAADJ , UNMD | MEAS? ADJ
CARRIER).
ExecutestMODULATED MEASAADT, MOD MEAS? ADJ
CARRIER}
Executes{INBAND) MEASAADJ, INABAND | MEAS? ADJ
Transferring measured results | wer——— RES? 11,1l
{it1: CHI lower sideband 1n2, 192
lul: CHI upper sideband
I2: CH2 lower sideband
1¢2: CH2 upper sideband)
Selects the adjacent ADJACENT CH
channel. SELECT
BOTH SIDES ADJCHARBOTH ADJCH? BOTH
UPPER SIDE ADJCHALUP ADJICH? up
LOWER SIDE ADJICHALOW ADICH? LOW
OFF ADJCHAOFF ADJCH? QF'F
Sets the adjacent ADJACENT CH ADJCHBWAEL ADJCHBW? f
channel bandwidth. BANDWIDTH
Sets adjacent channet ADJACENT CHI ADJCHSPATL ADJCHSP? £
i separation. SEPARATION
Sets adjacent channel ADJACENT CH2 ADJCHSPFAE ADJCHSPE? | £
2 separation. SEPARATION
Selects the R.TOTAL MADIMODAMOD MADJIMOD? MOD
calculation method. POWERMOD)
R:REF LEVEL MADRDIMOD AUNMD MADIMOD? UNMD
{(UNMOD)
R:INBAND MADIMOD A INABAND| MADIMOD? INBAND
Sets the graph GRAPH
display ON/OFF. OFF MADJIGRAPHAOQOFY | MADJGRAPE?! OFF
ON MADJGRAPHAON MADJGRAPH?! ON
Inband ch INBAND:CH ADJINBWAE ADJINBW? il
Bandwidth Setting BANDWIDTH
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages (24/45)

Parameter
Program Query Response
Outline Control item command
I Measure function | MEASURE
+ Adjacent channel  ADJACENT CH
measyrement MEASURE
(Cont)
Sets the channel CHANNEL
center line display CENTER LINE
ON/OFF. ) OFF MADJCTRLNAQOFF MADJCTRLN? OFF
ON MADIJCTRLNACN MADJCTRIN? ON
Sets the channel CHANNEL BAND
range line display LINE
ON/OFF. OFF MADJIBWILNAQFF MADJBWLN? OFF
' ON MADJBWLNAON MADIBWLN? ON
Sets the Inband ch INBAND CHANNEL
range fine display BAND LINE
ON/OFF, OFF MADJINBWLNAQFF | MADJINBWLN? | OFF
ON MADIINBWLNACOHN MADJINBWLN? | ON
* Template TEMPLATE
measurement
Measures the TEMPLATE
tempiate. MEASURE
OFF MEASATEMP, OFF — e
ON MEASATEMP, ON e
CHECK TEMP MEASATEMP, CHECK | MEAS? TEMP
Transferring measured RES? cl,c2
resuits
(cL.LIMITI (PASS=D,
check result FATL=1)
{(c2:LIMIT2
check result)
Moves the template. | TEMPLATE
MOVE
MOVE X TEMPMVEAT TEMPMVX? T
MOVEY TEMPMVY AL TEMPMVY? 1
SAVE TEMPMSY — s
CANCEL TEMPMCL —_— E—
Selects the template. SELECT
TEMPLATE No.
1 TEMPAL TEMP? 1
2 TEMPAZ TEMP? 2
3 TEMPAZ TEME? 3
4 TEMP A4 TEMP? 4
5 TEMPAS TEMP? 5
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Table of MS2650/MS2660B/C series Device Messages (25/45)

SECTION 7 TABLES OF DEVICE MESSAGES

ends.

Parameter
Program Query Response
Outline Coniral itern command
M Measure function | MEASURE
¢+ Template TEMPEATE
measurement
(Cont}
Selects the LIMIT SELECT LIMIT
line. LINE
LIMIT] UPPER
OFF TEMPSLCTAUPL,Q —
TEMPSLCTAUPL, OFF| TEMPSLCT?UPRL| OFF
ON TEMBSLCTAUPL, 1 ————
TEMPSLCTAUPL, QN | TEMPSLCT?UPRPL| ON
LIMIT2 UPPER
OFF TEMPSLCTAUPZ, § — ——
TEMPSLCTAUPZ, OFF| TEMPSLCT?UP2Z| OFF
ON TEMPSLCTAUPZ, 1 ——
TEMPSLCTAUPZ ,ON | TEMPSLCT?UPZ| ON
LIMIT1 LOWER
OFF TEMPSLCTALWL, @
TEMPSLCTALWL, OFF| TEMPSLCT?LW1| OFF
ON TEMPSLCTALWL, 1
TEMPSLCTALWL,ON | TEMPSLCT?LW1] ON
LIMIT2 LOWER
OFF TMPSLCTALWZ, @
TMPSLCTALW2, OFF | TEMPSLCT?LWZ| OFF
ON TMPSLCTALWZ, 1
TMPSLCTALWZ , ON TEMPSLCT?LWZ| ON
* Power POWER MEASURE
measyrement
Measures the power, POWER
MEASURE
MEASURE MEAS APOWER, EXE MEAS? POWER
Transferring measured | ———— RES? 1,w
results
(1:dBm value
w. pW value)
Sets the point where POWER PWRSTART AP PWRSTART? o)
power measurernent MEASURE START
starts,
Sets the point where POWER PWRETOP LD PWRSTOP? D
. | power measurement MEASURE §TOP
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages (26/45)

Parameter
Program Query Response
Outline Control item command
B Measure function | MEASURE
(Cont)
* Mask measurement | MASK
Measures the mask. MASK MEASURE
OFF MEASAMASK, OFF  — e
ON MEASAMASK, CN  — e
CHECK TEMP MEASAMASK, CHECK | MEAS? MASK
Result input ——— RES? cl.,C2
¢, LIMIT} (PASS=0
Check result FAIL=1 )
¢, LIMIT2
Check result
Moves the mask. MASK
MOVE
MOVE X MASEMVEAE MASKMVX? £
MOVEY MASKMVY AL MASKMVY? 1
SAVE - MASEMSY e
CANCEL MASEMCL, — i
Selects the mask. SELECT
MASK No.
1 MASKAL MASK? 1
2 MASKAZ MASK? 2
3 MASKEAS3 MASK? 3
4 MASK A4 MASK? 4
5 MASKAS MASK? 5
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Table of MS2650/MS2660B/C series Device Messages (27/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program Query Response
Outiine Control item command
B Veasure function | MEASURE
« Mask measurement | MASK
{Cont}
Seilects the LIMIT SELECT LIMIT
line. LINE
LIMIT] UPPER
OFF MASKSLCTAUPL, |— —_—
MASKSLCTAUPRL, OFF| MASKSLCT?UPRPL| CFF
ON MASRSLCTAUPL, L e
MASKSLCTAUPL,ON | MASKSLCT?UPL ON
LIMITZ UPPER
OFF MASKSLCTAUP2,0 | —— i
MASKSLCTAUPZ, OFF| MASKSLCT?UP2| OFF
ON MASKSLCTAUPZ, L e  —
MASKSLCTAUPZ, ON | MASKSLCT?UPZ| ON
LIMITI LOWER
OFF MASKSLCTALWL, ¢ | ——— E—
MASKSLCTALWL, OFF| MASKSLCT?LW1; OFF
ON MASKSLCTALWL, L e —
MASKSILCTALWL, ON | MASKSLCT?LWIl O
LIMIT2 LOWER
OFF MASKSLCTALW2, @ —_— e
MASKSLCTALWZ, OFF| MASKSLCT?LW2, OFF
ON MASKSLCTALWZ 1 e _
MASKSLCTALWZ, ON | MASKSLCT?LWZ| ON
* Template MANAGE
management TEMPLATE
function
Selects the template SELECT
number. TEMPLATE No.
1 MTEMP AL MTEMP? 1
2 MTEMP A2 MTEME? 2
3 MTEMPAZ MTEME? 3
4 MTEMP A4 MTEMP? 4
3 MTEMPAS MTEMP? 5
Selects the LIMIT SELECT LIMIT
line. LINE
LIMIT1 UPPER MTEMPL AUPL MTEMPL? UPl
LIMIT2 UPPER MTEMPLAURZ MTEMPL? UPZ
LIMITi LOWER MTEMPLALWIL MTEMPL? Wi
LIMIT2 LOWER | MTEMPLALWZ MTEMPL? LW2
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SECTICN 7 TABLES OF DEVICE MESSAGES

Table of MS2650/MS2660B/C series Device Messages (28/45)

Parameter
Program d Query Response
Qutline Conirol item comman
M Measure function | MEASURE
» Template MANAGE
management TIEMPLATE
function
(Cont) TEMPLATE LEVEL
Sets the lev_ei ;iata MODE
2’1 iﬁitffﬁif:lf?i;m ABSOLUTE MTEMPRELAOFF | MTEMPREL? OFF
the absolute value. RELATIVE MTEMPREL AQON MTEMPREL? ON
INSERT MTEMPINAR,t, 1 |— e
Adds | point to TEMPLATE POINT
template data, DATA
REPLACE MTEMPRPAD,t, 1 |~ —_—
Changes 1 point of TEMPLATE POINT
ternplate data. DATA
READ TEMPLATE _ MTEMPPD? AD +,1
Reads 1 point of POINT DATA
template data.
TEMPLATE POINT MTEMPDELADL —— i
Deletes 1 point of DATA
template data. DELETE
INITIATE
Initializes the LINE/TEMPLATE
template data. LIMIT!1 UPPER MTEMPINI AUPL —_— —
LIMIT2 UPPER MTEMPINI AUPZ e —
LIMITI LOWER MTEMPINIALWIL — —
LIMITZ LOWER MTEMPINIALWZ ———— S
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Table of MS2650/MS2660B/C series Device Messages (29/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Progran:j Query Response
Qutline Control item comman
M Measure function | MEASURE
* Template MANAGE
management TEMPLATE
function {Cont)
Specifies how the DISPLAY
template data is TEMPLATE
displayed. MODE
GRAPH MTEMPDSPAAGRAPH MTEMPDSP? GRAPH
LIST MTEMPDSPALIST MTEMPDSP? LIST
Sets the ternplate TEMP LABEL MTEMPLAREL AN, MTEMPLAREI?n| text
label. 'text!
* Mask MANAGE
management MASK
function
Selects the mask SELECT
number. MASK No.
1 MMASK AL MMASK? 1
2 MMASK A2 MMASK? 2
3 MMASK A3 MMASK? 3
4 MMASK AL MMASK? 4
3 MMASKAS MMASK? 5
Selects the LIMIT SELECT LIMIT
line. LINE
LIMIT! UPPER MMASKLAUPL MMASKL? Url
EIMIT2 UPPER MMASKL AUPZ MMASKL? ue2
LIMITI LOWER MMASKLALWL MMASKL? LWl
LIMIT2 LOWER MMASKLALW2 MMASEL? W2
Sets the levei databy | MASK LEVEL
distipguishing the MODE
‘;g‘;:g:o;’gg:igg? ABSOLUTE MMASKREL A QOFF MMASKREL? OFF
) RELATIVE MMASKREL AON MMASKREL? ON
Adds 1 point to INSERT MMASKINAD, ¢, 1 i s
mask data. MASK POINT
DATA
Changes | point of REPLACE MMASKRPAD, L, 1 | — —_—
mask data. MASK POQINT
DATA
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Table of MS2650/MS2660B/C series Device Messages (30/45)

Parameter
Progran; Query Response
Outline Control item comman
B Measure function | MEASURE
« Mask MANAGE
management MASK
function (Cont}
mask data. DATA
Deletes | point of DELETE MMASKDEL AR — s
mask data. MASK POINT
DATA
Initializes the mask INITIATE
data. LINE/MASK
LIMIT1 UPPER MMASKINIAUPL s —_—
LIMIT2 UPPER MMASKINIAUPZ _— —
LIMIT1I LOWER MMASKINI ALWL -—_ ——
LIMITZ LOWER MMASKINT ALWZ —_— e
Specifies how the DISPLAY
mask data is MASK
displayed. MODE
GRAPH MMASKDSPAGRAPH | MMASKDSP? GRAPH
LIST MMASKDSPALIST |MMASKDEPR? LIST
Sets the mask labet. | MASK LABEL MMASKLABEL AN, MMASKLAREL?n] text
¢ Channel Power
Measure 'text!
Measuring Channel Power Measure
Charnel Power ON MEAS A CHPWR, ON MEAS? CHPWR
OFF MEASACHPWR, OFF | s e
Correction Factor Correction Factor CHPWRFACTAL CHPWRFACT? 1
* Calibratien CALIBRATION
Executes calibration | CALIBRATION
with the internal ALL CALAD —_— S
CAL signal. FREQ CALAL —_— S—
LEVEL CALAZ R e
FM CALAZ — e
QP/EMC CALAL s ————
Sets the frequency FREQ CAL
calibration function ] -
ON/OFE. OFF FCALLGAD BCAT1G? 1y
ON FCALLDPAL FCALL1Q? 1
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Table of MS2650/MS2660B/C series Device Messages (31/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Programd Guery Response
Outline Control itern comman
* Calibration CALIBRATION
PRESELECTOR TUNE | -
MANUAL PRESEL A& PRESEL? a
AUTO PRESELAAUTO _—
PP e e
PRESET PRESELAPRESET e —
B RS-232C RS-232C
Sets the baud rate. BAUD RATE
1200 BAUDA 1200 BAUD? 1200
2400 BAUDAZ 400D BAUD? 2400
4800 BAUDA480¢ BAUD? 4 809
9600 BAUDA 9600 RAUD? 9607
Sets the parity. PARITY
EVEN PRTY AEVEN PRTY? EVEN
ODD PRTYAQDD PRTY? QDD
OFF PRTYAGCFF PRTY? OFF
Sets the data bit. DATA BIT
Thit DATRAT DATR? 7
8hit DATBAS DATRB? 3
Sets the stop bit. STOP BIT
1hit STPBAL STPR? 1
2bit STPRAZ STPER? 2
Sets the period of TIME QUT TOUT AL TOUT? t
reception time-out.
M Title TITLE
Title entry TITLE ENTRY TITLEA 'text' TITLE? text
KSEA Ftext’
TENAZ,V, 'Texl’ | m— —
Title display TITLE DISPLAY
OFF TTLAD
TTLAQOFF TTL? TTLAQFF
ON TTLAL
TTLAON TTL? TTLAON
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Table of MS2650/MS2680B/C series Device Messages (32/45)

Parameter
P%’ogramd Query Response
Outline Control item comman
B CAL/UNCAL | CAL/UNCAL
Couple failure UNCAL
UNCAL DISPLAY
QFF INCAD e
UNCAQFF UNC? UNCAQFF
ON UNCAL e
UNCAON UNC? UNCAON
UNCAL STATUS
NORMAL _— UcL? UCLAD
UNCAL i UCL? UCLAL
B Spectrum data | SPECTRUM DATA
Trace A memeory TRACE-A MEMORY XMAAD,D XMATADR. D b
Trace B memory TRACE-B MEMORY XOBRAP. b XMB? ADp, b b
Trace BG memory TRACE-BG MEMORY | XMGAp,b XMG?Ap.b b
Trace TIME TRACE-TIME MT AP, b XMT? AR, b b
memory MEMORY
Selects ASCIF/ ASCII DATA BINAE S —_—
Binary. _ —
BINARY DATA BINAL —_— ———
B PTA control PTA CONTROL
Switches the PTA PTA SWITCH
function ON/OFF. OFF PTAAOFF —
PTAAD PTA? PTAAD
ON PTAACN
Pranl PTA? PTAAL
Selects the mode for PTL /O MODE
controlling PTA via OLp PTLAG I N
GP-1B. INPUT(COMMAND | PTLA 1 S N
PROGRAM)
QUTPUT e PTL? text
(PROGRAM)
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Table of MS82650/MS2660B/C series Device Messages (33/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program q Query Response
Qutiine Control item comman
B PTA control PTA CONTROL
(Cont}
Writes/reads the DUAL-PORT PMYAa, "b® PMYHa, cC nhe
dual port memory. MEMORY
READ/WRITE
Selects the contro] CONTROL PORT
port for GP-IB. SELECT
RS-232C PORTAL PORT? PCORTAL
GPIB PORTAZ PORT? PORTAZ
PARALLEL (CENTRO) | PORTA3 PORT? PORTAZ
Defines the menu DEFINE MENUSET MENUSETAn, -_— —
set, Text, .
Defines the meny, DEFINE MENU MENU AN, texi, .. @ | —— e
Opens the menu set. OPEN MENUSET MSOPENAR s ———
Initializes the CLEAR MENU DEFINE| CLRMENU s e
contents of the menu
definition,
Displays the eniry OPEN ENTRY ENTRYAtext,n,a|— ——
Drompl message.
Reads the entry data. READ ENTRY _ ENTRY? a
PTA execution State PTA STATUS
PTA ON PTAAL
PTA OFF PTAAD
READY e PTAT? PTAAR
BREAK e PTAT? PTAAL
BUSY PTAY? PTAANZ
RUN — PTA? PTAAZ
PTL mode PTL MODE
PTL ON PTLAL S S
PTL OFF PTLAL S
READOUT PTL B PTL? {PTL STATEMENT)
STATEMENT
Event generation EVENT
DELETE EDLY AL B — B ——
TIME ETiMAatcl, 82,83 | — R
CYCLICAL ECYCAL B s
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Table of MS2650/MS2660B/C series Device Messages (34/45)

powered on.

Parameter
Program d Query Response
Outline Controi item comman
M PTL Library | PTA LIBRARY
Librarv down load PTA LIBRARY
START DOWN LOAD | DOWNLOAD e
DOWNLOAD END LOADEND it i
Library file LIBRARY FILE
SAVE SAVELIBAz[,b,c, ] |— i
LOAD LOADLIBA A
Common variable COMMON VARIABLE | VARA A, D VAR? Aa o
Array common COMMON ARRAY
variahle DEFINE DIMAaA, b i e }
ARRAY VARIABLE | DVARA&a, b, ¢, d DVAR?Aa,bl,cl d
Library execution EXECUTE LIBRARY libAname —— —
W Others ETC.
Terminator TERMINATOR
LF TRMAD i —e
CR/LF TRMAL _ e
Performs level-3 INITIALIZE INI —_— ——
initialization of
measuremeant control
IP —_— i
parameters.
partial PARATIAL PRESET
nitialization PRESET ALL PINIAQD —_— ——m
PRESET
SWEEP CONTLOL PINIAL e e
PRESET
TRACEPARAMETER | PINIAZ s —
PRESET
LEVEL PARAMETER | PINIAZ e —_
PRESET
FREQ/TIME PARAMETER] PINIA4 B e e
Buzzer switch TIMER SET
Sets the buile-in DATE DATEAYY,mm, dd | DATE? vy, mm, ad
clock. TIME TIMEADh, mm, ss | TIME? hh,mm, 88
Calculates how long TIME COUNT e TMCNT? t(hr)
the device has been READ

7-36
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Table of MS2650/MS2660B/C series Device Messages (35/45)

Parameter
Program Query Response
Qutline Controt item command :
'i Others EIC.
{Cont)
LCD display LCD DISPLAY
OFF DISPLAY AOFF —_— _—
ON DISPLAY AON e e
Power-on state POWER ON STATE
FIXED STATE(PRESET) | POWERONA IP POWERON? | IP
BEFORE POWER OFF POWERONA LAST POWERON? | LAST
RECALL MEMORY POWERONAD POWERON? | n
Erase error message | ERASE ERROR MESSAGE | HOLD _— —_
Selects the PARAMETER DISPLAY TYPE
parameter display TYPE-1 PARADSPAL PARADSPE? | 1
type- TYPE-2 PARADSP A2 PARADSP? | 2
TYPE-3 PARADSPA 3 PARADSP? | 3
Time display TIME DISPLAY
OFF TIMEDSP AOFF TIMEDSP? | OFF
ON TIMEDSPAON TIMEDSP? | ON
Selects the date DATE DISPLAY MODE
display mode. YY/MM/DD DATEMODE A YMD DATEMODE? YMD
DD-MM-YY DATEMODE A DMY DATEMODE? DMY
MMM-DD-YY DATEMODE AMDY DATEMODE?| MDY
Selects the comment | COMMENT DISPLAY
column display type. | 71T E COMMENTATITLE COMMENT? | TITLE
TIME COMMENT ATIME COMMENT? | TIME
OFF COMMENT A OFF COMMENT? | OFF
Selects the display COLOR PATTERN
color pattern. PATTERN-1 COLORPTNACOLOR1 COLCRPTN?| COLORL
PATTERN-2 COLORPTNACOLOR2 COLORPTN?| COLOR2
PATTERN-3 COLORPTNACOLOR3 COLORPTN?| COLOR3
PATTERN-4 COLORPTNACOLOR4 COLORPTN?| COLOR4
USER PATTERN COLORPTNAUSERCOLOR COLORPTN? USERCOLOR
Copies the display COPY COLOR PATTERN
color pattern to the PATTERN-1 COPYCOLORACOLORL | —— —_—
user pattern. PATTERN-2 COPYCOLORACOLORZ | — B
PATTERN-3 COPYCOLORACOLOR3 | —— —
PATTERN-4 COPYCOLORACOLORL | = U
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Table of MS2650/MS2660B/C series Device Messages (36/45)

Parameter
Program d Query Response
Outline Control item comman
B Others ETC.
(Cont)
Defines the user DEFINE USER COLOR COLORDEFA COLORDEF?AD| T, g, b
color pattern, n,r,q,b
Reads the error READ QUT ERROR CODE | — ERROR? el,e2
code.
Auto set sweep time | AUTO SWEEP TIME
FAST ASWTAFAST ASW? FAST
NORMAL (HI-LEVEL |ASWTASLOW ASW? SLOW
ACCURCY)
Erase Warm up ERASE WARM UP ERASEWUP
message MESSAGE POWERON? Ip
Execute frequency FREQ DOMAIN SWEEP
domain sweep LOCK BY SWEEP FRODOMAINALOCK FRQDOMAIN? LOCK
UNLOCK FRODOMAINAUNLOCK | FRQDCOMAIN? UNLOCK
UNLOCK COUNT UNLOCKCOUNT An UNLOCKCOUNT? 'n
Execute zero span ZERQ SPAN SWEEP MODE
sweep mode DIGITAL SWEEP ZEROSPNMODEADIGITAL | ZEROSPNMODE? DIGITAL
ANALOG SWEEP ZERCSPNMODE A ANALOG ZEROSPNMODE? ANALOG
Cormposite mode COMPQOSITE MODE
NORMAL COMP A NRM COMP? NRM
PAL COMP APAL COMP? PAL
NTSC COMP ANTSC COMP? NTSC
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Table of MS2650/MS2660B/C series Device Messages (37/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parametsr
Prograrr; Query Response
Outiine Control item comman
'8 Common GPIB COMMON
command and | COMMAND:EVENT
event status STATUS

Clears the Status CLEAR STATUS *CLS  — Em—
Byte Register. COMMAND

Sets the bit in the SERVICE REQUEST *SREAN *SRE? T
Service Request ENABLE

Enable Register.

Returns the current | READ STATUS BYTE — *3TB? Rl
value of the Status

Byte.

Executes single sweep. | TRIGGER COMMAND *TRG s —_—
Executes the selftest. | SELF TEST em—— *PST be)
Keeps the next WAIT TO CONTINUE sWAT — —
command on standby

during execution of a

device command.
Returns the IDENTIFICATION QUERY | ——e *TDN? ANRITSU..
manufacturer name,

mode] name, etc. of

the product,

Perform a level-3 RESET COMMAND *RET _— —_—
device reset.

Synchronization OPERATION COMPLETE

mode between WAITING FOR SERVICE REQUEST *OPC  —
device and controller | g, e eop GuTPUT QUEVE INDEVICE | —— *QPC? 1

Sets or clears the STANDARD EVENT *BSE AN *HESE? 1
Standard Event ENABLE

Status Enable ,

Register. STATUS

Reads the Standard | STANDARD EVENT e #*EOR? n
Event Status Enable | STATUS REGISTER

Register,

Controls masking of | EVENT STATUS ESEZ An ESEZ? n

the Extended Event | pNARBLE

Status.

Reads the Extended | EVENT STATUS e ESR2? n
Event Status. REGISTER
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Table of MS2650/MS2660B/C series Device Messages (38/45)

Parameter
Program Query Response
Outline Control item command
M Freguency | FREQUENCY COUNT
counter
« Frequency FREQ MEASURE
measurement
Measures the FREQ MEASURE
frequency. OFF MECAD MEC? MKCAQ
MCAOQFF —
MEFCAD MEFC? o)
MKFC A QFF e —_—
MEASATFREQ, OFF e
ON MECAL MKC? MRCAL
MCAON st
MKFCAL MKFC? 1
MEFCAON s
MEASAFRED, ON| MEAS? FREQ
Transferring measured — RES? i
results
Sets the couater to COUNT
the specified RESOLUTION
resofution. 1 Hz CRSAD CRS? CRSAD
MKFCRA1EZ MEFCR? 1
10 Hz CrREA1 CRS? CREAL
MEKFCRA 1PHZ MKFCR? 10
100 Hz CRSEAZ CRS? CRSAZ
MEKFCRA1Q0HZ | MKFCR? 189
1 kHz CRSA3 CRS? CRSA3
MEFCRAIKHZ MKFCR? 1060
FREQ UP: MKFCRAUP e Emm——
FREQ DOWN MEFCRADN R e ——
B F): demodulation | EM_MONITOR
waveform monitor
Sets the function for FM
monitoring the FM MONITOR
iﬁ:ﬁoﬁtm OFF SPFUNCAOFF | SPFUNC? OFF
' FM MONITOR SPFUNCAFM SPEUNC? 1 FM
MONITOR
Sets the bandwidth FM RANGE FMENGA T FMRNG? £
for demodulating
FML
Sets the coupling o COUPLING
the FM waveform AC COUPLING COUPLEAAC COUPLE? AC
FOMILC- DC COUPLING COUPLEADC COUPLE? DC
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Table of MS52650/MS2660B/C series Device Messages (39/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program d Query Response
Qutline Control item comman
_i Tricger/aate TRIGGER/GATE SWEEP
sweep
Gate function GATE MODE
OFF GATEAQ —_—
GATEAQOFF GATE? OFF
CMDAD GMD*? GMDAG
ON GATEAL s
GATEAON GATE"? ON
GMDAL GMD? GMDAL
S_ets the gate delay GATE DELAY TIME GDAL GD7? !
ame. GDLAL GDL? GDLAL
Sets the gate length. GATE LENGTH GLAL GL:? t
GLNAt GLN? GLNALT
Sets internal or GATE END
external termination INTERNAL GEAINT GE? INT
of the gate interval, GEDAD GED? GEDAD
EXTERNAL GEAEXT GE? EXT
GEDAL GED? GEDAL
Sets the trigger TRIGGER MODE
e sowresirigger|  TREERUN TRGAD TRG? TRGA®D
switch). ” TMAFREE TM? FREE
VIDEG TRGAL TRG? TRGAL
TMAVID TM? VIiD
LINE TRGAZ TRG? TRGAZ
TMALINE ™7 LINE
EXT TRGAZ TRG? TRGAZ3
TMAEXT T™? EXT
™V - TRGAE TRG? TRGAE
TMATV T™? Y
WIDE IF VIDEO TRGAT TRG? TRGAT
TMAWIDEVID TM? WIDEVID
Sets the trigger TRIGGER SWITCH
switch. FREERUN TRGS AFREE TRGS? FREE
TRIGGERD TRGSATRGD TRGS? TRGD
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Table of MS2650/MS2660B/C series Device Messages (40/45)

also

period for the trigger
sweep wait (this is

the time-out

period of the GP-1B
talker function),

Parameter
ng{an‘; Query Response
Outline Control item comman
B Sweep function | SWEEP CONTROL
Sets the trigger TRIGGER SOURCE
source. VIDEO TRGSOCURCEAVID | TRGSOURCE? VID
LINE TRESOURCEALINE | TRGSOURCE? LINE
EXT TRGSOURCEAEXT | TRGSOURCE? EXT
TV TRGSOURCEATV| TRGIOURCE?Y aRv
WIDE iF VIDEO TRGSOURCEA TRGSOURCE? WIDEVID
WIDEVID '
Sets the external EXT TRIGGER
trigger level type TYPE
g‘;"i’;‘;i’%‘){“%gﬂ INPUTH(= 10 V) EXTTYPEALQV | EXTTYPE? 19V
' INPUT2(TTL) EXTTYPEATTL | EXTIYPE? TTL
Selects the TV TVTYPE
system {when the PAL TVSTNDAPAL TVESTND? PAL
Elf‘g)ge‘ source = NTSC TVSTNDANTSC | TVSTND? NTSC
Selects the TV TV SYNCHRONIZING SIGNAL
horizontal VERTICAL TVSFRMAVERTICAL| TVSFRM? VERTICAL
e ool | HORIZONTAL-EVEN TVSFRMAEVEN | TVSFRM? EVEN
source = TV). HORIZONTAL-ODD TVSFRMACDD | TVSFRM? ODD
Selects the number of TV B-SYNC LINE TVLINEAA T™VLINE? a
TV horizontal
synchronous signal
lines (when the wigger
source = TV).
Sets the sweep TRIGGER LEVEL TRGLVL AL TRGLVL? 1
trigger threshold
level.
TLVAL TLV? TLVAL
Selects the sweep - TRIGGER SLOPE
trigger slope. RISE TRGSLPARISE | TRGSLP? RISE
TSLAL TSL7? TSLAL
FALL TRGSLPAFALL | TRGSLP? FALL
TSLAG TSL? TSLAD
Sets the time-out SWEEP TIME OQUT GTOUTAL GTOUT? i
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Table of MS2650/MS2660B/C series Device Messages (41/45)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program g Query Response
Outline Control item comman
B AM/FM sound | AM/EM SOUND
monitor MONITOR
« Sound SOUND
Selects the function AM/FM SOUND
for monitoring the MONITOR
3‘;‘:35‘;’; the OFF MONAOFF MON? OFF
pet MAMA O MAM? MAMA D
MFMAD MFM? MFEMAD
AM MON A AM MON? AM
MAMA L MAM®? MAMA L
M MONAFM MON? FM
MFMAL MEM? MFMAL
FM NARROW MONAFMNARROW| MON? FMNARROW
TV MONATV MON? ™V
Adjusts the volume | AM/EM SOUND MONVOL AV MONVOL? At
of th_e sound MONITOR MVL AV MVL? MVL A
monior. VOLUME
M R preamplifier | RF PRE-AMP
OFF PREAMP A QFF PREAMP? OFF
ON PREAMPAON PREAMP? ON
M CGP-1B interface | GP-IB
Sets the time-out GPIB TIME OUT GToUTAL GTOUT? T

period for the GP-IB
tatker function (this
is also the period for
the trigger sweep
wait time-out}.
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Table of MS2650/MS2660B/C series Device Messages (42/45)

antenna dats file,

Parameter
Program q Query Response
Outline Control item comman

"B Memory Card | MEMORY CARD

Selects the Memory SLOT SELECT

Card slot. SLOT! PMCSASLOTL PMCS? SLOT1

SL.OT2 PMCS A SLOT2 PMCS? SLOT2

Saves the template SAVE TEMPLATE FILE TEMPSAVEAD s A
data file.

Loads the template LOAD TEMPLATE FILE TEMPLOAD AN e —_—
data file.

Saves the mask data SAVE MASK FILE MASKSAVE AN s e
file.

Loads the mask data LOAD MASK FILE MASKLOADAD —ee ——
file,

Saves the correction SAVE CORRECTION FILE | CORRSAVE LT e —_—
data file.

Loads the correction LOAD CORRECTION FILE! CORRLOADAN Em— s
data file.

Saves the menu SAVE MENU DEFINE FILE | MENUSAVE AN e e
definition data file.

Loads the menu LOAD MENU DEFINE FILE| MENULCAD AN st e
definition data file.

Saves the user SAVE USERANTENNAFILE | ANTSAVE AN —_—e —_—
antenna data file.

Loads the user LOAD USERANTENNA FILE | ANTLOAD AN o i
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Table of MS2650/MS2660B/C series Device Messages (43/45)

Parameter
P
rogram g Query Response
Qutline Control item comman

BTV monitor TV MONITOR

TV monitor TV MONITOR
OFF TVMONAOFE TVMON? OFF
ON TVMONAON TVMON? ON

TV channel TV CHANNELASSIGN

assignment JAPAN TVCHASSIGNAJAPAN TVCHASSIGN? | JAPAN
us TVCHASSIGNAUS TVCHASSIGN? | US
CCIR TVCHASSIGNACCIR TVCHASSIGN? [ CCIR
ITALY TVCHASSIGNA ITALY TVCHASSIGN? | TTALY
UK TVCHASSIGNAUK TVCHASSIGN? | UK
CHINA TVCHASSIGNACHINA TVCHASSIGN? | CEINA
USER TVCHEASSIGNAUSER TVCHASSIGN? | USER

CATV channel CATV CHANNELASSIGN

assignment JAPAN TVCHASSIGNAJAPAN TIVCHASSIGN? | JAPAN
Us TVCHASSIGNAUS TVCHASSIGN? | US
CCIR TVCHASSIGNACCIR TVCHASSIGN? | CCIR
USER TVCHASSIGNAUSER TVCHASSIGN? | USER

Numbers of TV CHANNEL TVCHAND TVCH? n

TV channels

Numbers of CATV CHANNEL CATVCEADN CATVCH? n

CATV channels

Defines user USER TV USRTVDEF AN, £ USRTVDEF?n f

TV channels CHANNEL DEFINE _

Defines user USER CATV USRCATVDEF A, £ USRCATVDEF?n| £

CATV channels CHANNEL DEFINE .

Clears defined USER TV USRTVCLR  — B —

user TV channels CHANNEL CLEAR

Clears defined USER CATV USRCATVCLR —_— ——

user CATV channels | CHANNEL CLEAR

Selects the STANDARD

standard systems SYSTEM SELECT
B/G/HPAL STNDSYS A PAL STNDSYS? PAL
M-NTSC STNDSYS ANTSC STNDSYS? NTSC
D-PAL  STNDSYSADPAL STNDSYS? DPAL
I-PAL STNDSYSAIPAL STNDSYS? IPAL
M-PAL STNDSYS AMPAL STNDSYS? MPATL
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Table of MS2650/MS2660B/C series Device Messages (44/45)

Parameter
Program
9 d Query Response
Qutline Control item comman
B TV monitor TV MONITQOR
{Cont)
Selects the SOUND SYSTEM
sound systems SELECT
4.5 MHz SOUNDSYS AP SOUNDSYS? 4]
5.5 MHz SOUNDSYS AL SQUNDSYS? 1
6.0 MHz SOUNDSYSAZ SQUNDSYS? 2
6.5 MHz SOUNDSYSA 3 SCUNDSYS? 3
Selects the color systemd COLOR SYSTEM
Sets the offset OFFSET TVOFFSETAL TVOFFSET?: T
FREQUENCY
Adiust TV level TV LEVEL ADJUST
Up TVILVLAUD _ N
DOWN TVLVLADN —_— e
IG
TRACKING GENERATER
TG OFF SRCPWRAQFF SRCPWR? OFF
e TGPAD TGP? TCGPAG
Tracking generator ON SRCPWRAON SRCPWR? ON
TGPAL TGP? TGPAL
TG OUTPUT LEVEL| TGL AN TGL? TGLAN
TG output level TGATTENUATER HOLD ‘
OFF SRCATTHOLD AOFF SRCATTHOLD? | OFF
ON SRCATTHOLD AON SRCATTHOLD? | ON
Hcelds TG attenuator
NORMALIZE
OFF SRCNORMAOFF SRCNORM? OFF
ON SRCNORMACN SRCNORM? ON
Normalize
INSTANT NORMALIZE: TNSTNORM e — D —
Instant normalize
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Table of MS2650/MS2660B/C series Device Messages (45/45)

Parameter
Progz'amd Query Rssponse
Outline Control item comman -
B CP/EMC PEMC
QP QP
OFF QPDAQ QPD? QPDAD
ON QPDAL QPD? QPDAL
EMC DET EMC DET MODE
PEAK EMCDETAPEAK EMCDET? PEAK
QP EMCDETAQYPY EMCDET? oP
AVERAGE EMCDETAAVG EMCDET? AVG
Antenna factor ANTENNA FACTOR
OFF ANTAS ANT? ANTAS
DIPOLE ANTAQ ANT? ANTAD
LOG-PERI(1) ANTAT ANT? ANTAL
LOG-PERI{(2) ANT A2 ANT? ANTAZ
LOOP ANTAZ ANT? ANTAZ3
USER1 ANT A4 ANT? ANT A4
USER2 ANTAE ANT? ANTAG
UJSER3 ANT AT ANT? ANT AT
USER4 ANTAB ANT? ANTAR
User antenna factor | USER ANTENNA FACTOR
SETTABLE DATA ANTFACT AR, £,1 ANTFACT?An | £,1
CLEAR TABLE ANTFCLR e
L.OAD USER ANTLOADAN i ———
ANTENNA FACTOR
SAVE USER ANTSAVEAN i e
ANTENNA FACTOR
SELECT SETTING UANTF AN UNATE? n
USER ANTENNA FACTOR
TABLE NUMRBER
USER ANTENNA FACTOR | ANTLAREL An, 'text ' ANTLABEL? Lext
LABEL
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SECTION 8
DETAILED DESCRIPTION OF COMMANDS

This section describes the usable device and response messages in alphabetic order.

TABLE OF CONTENTS
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SECTION 8
DETAILED DESCRIPTION OF COMMANDS

This section gives detailed descriptions of the device messages for the M52650/2680B series spectrum analyzer in

alphabetical order.

T e s sy i e e i 4

i Message name speited out i i Message headline i
b+ e+ ¢ g 4 i ¢+ e ot e ¢ -

CNF Center Frequnecy
B Function Sets the center frequency (same function as CF).
s 1 ; e | e ;
i Program command | i Program query ! | Response message |
| message j | _message j -m.m.m.“.“.l_ B
Header Program command Query Response
CNF | CNF&E CNF? CNF L E
: f=-100000000 1o G to 3000000000
Transfers the data with no suffix code in units
of § Hz.
B Value of f -100MHz to 3.0GHz
B Suffix code None: Hz(1070) .
Y- Hz(10/0) » The data to the left of the colon is part of the
KHZ,KZ: kHz(1073) program or response data

MHZ ,MZ: MHz(1076) | . The datais to the right of the colon.
GHZ,GZ: GHz(107%)

M initial setting  Value of f=1.50 GHz
[ -
B Example CNF£L12345 ;\1 Device-dependent initial setting value |
CNFAS@MHZ J : S

CHNF?

M Restrictions according to the model type and options
None
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A1
Al Trace A Write ON

M Function Clears trace A waveform data to set the write mode to ON
(same function as AWR 4 I/CLRW ATRA).

Header Program command Query Response
Al | a1 — — i
M Example al

A2

A2 Trace A Max Hold
B Function Controls writing of the waveform data to trace BG.
Header Program command Query Response
Az2 A2
M Example a2
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AAT
AAT RF Attenuator
MW Function Switches the RF attenuator setting mode to AUTO or MANUAL.
Header Program command Query Response
AAT | AAT L sw AATY AAT Asw
M Valueof sw @ MANUAL
1: AUTO
M Suffix code None
M initial setting  1:AUTO
M Example AATAL
ADJCH
ADJCH Adjacent CH Select
M Function Selects the subject channel to be calculated for an adjacent channel.
Header Program command Query Response
ADJCH| ADICHA A A ADJCH? a
MW Value of a BOTH:  BOTH SIDES

UP: UPPER SIDE
LOW: LOWER SIDE

OFF! OFF

B Suffix code None
B initial setting BOTH: BOTH SIDES

M Example

ADJCHALOW

ADICHABOTH
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ADJCHBW
ADJCHBW Adjacent CH Bandwidth
M Function Sets the bandwidth of the adjacent channel.
Header Program command Query Response
ADJCHBW | ADJCHBWAE ADJCHRBW? £
£=10 to 9999590
Transfers the data with no suffix code in units
of | Hz.
M Value of f 10 Hz to 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)
M Suffix code None: Hz{1020)
HZ: Hz(10"0)
KHZ,KZ: kHz(10"3)
MHZ , MZ: MHz{10"6)
GHZ,GZ: GHz(10"9)
B Initial setting  8.5KHZ:  8.5kHz
M Example ADJCHBWA 8. SKHZ
ADJCHSP
ADJCHSP Adjacent CH Sepalation
W Function Sets the separation of adjacent channel 1.
Header Program command Query Response
ADJCHSP | ADJCHSPAE ADJCHSP? £
=010 9999990
Transfers the data with no suffix code in units
of | Hz.
B Value of f 0 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)
W Suffix code None: Hz(10"0)
HZ: Hz{10"0}

RHZ, KZ: kHz (1073}
MHZ ,MZ.  MHz(10°6)
GHZ, GZ: GHz(109)
M initial setting 12 .5K®Z: 12.5kHz
W Example ADJCHSPA12.5kHz
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ADJCHSPF
ADJCHSPF Adjacent CH2 Separation
B Function Sets the separation of adjacent channe] 2.
Header Program command Query Response
ADJCHSP | ADJCHSPER AL ADJCHSPF? f

£=0 10 9959590

Transfers the data with no suffix code inunitof | Hz.
B Value of f 0 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)

B Suffix code

B Initial setting

None: Hz (10"
HZ: Hz(10"0)
KHZ,KZ: KkHz(10"3)
MHZ,MZ: MHz(1076)
GHZ,GZ: GHz(10M9)
12 .5KHZ: 12.5kHz

W Example ADJCHSPFA12.5kHz
ADJINBW Adjacent Inband CH Bandwidth
B Function Sets the bandwidth of the adjacent inband channel
Header Program command Query Response
ADJINBW, ADJINBWAL ADJINBW? £
£=10 ~ 9999990
Transfers the data with no suffix code inunit of 1 Hz.
B Value of f 10Hz ~ 9.99999 MHz (10Hz resolution. Data below 10Hz is truncated)
B Suffix code None: Hz(1020)
HZ: Hz{10/"0)

M initial setting
M Example

KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(1079)

8.5KHZ: 8.5kHz

ADJINBWAG . SkHz
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AMB

AMB A-B— A

B Function Finds the difference between Trace-A and Trace B, and saves the result in Trace-B.
Header Program command Query Response
AME | AMB/A sW AMRBR? swW sw=0.1

M Value of sw 1,0N:0On
@, 0FF: Off

B Suffix code None

M Initial setting  OFF

B Example AMB /1 ON

AMBPL

AMBPL Normalize(A - B + DL — A)

M Function Performs normalization (Trace-A - Trace-B + Display line level -> Trace-A).
Header Program command Query Response

AMBPL | AMBPL A 8w AMBPL? sw

| Value of sw 1,0N:0n
@, OFF : Off

B Suffix code None

B initial setting  OFF

B Example AMBPLAON
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AMD
AMD Trace A Storage Mode
M Function Selects the mode for processing the trace A waveform.
Header Program command Query Response
AMD | AMDAD AMD AMDAn
W Value of n @ NORMAL
1 MAXHOLD
2 AVERAGE
3: MINHOLD
4: CUMULATIVE
5: OVERWRITE
B Suffix code None
W Initial setting  @: NORMAL
M Example AMDA®
ANT
ANT Select Antenna Factor
B Function Selects the antenna factor.
Header Program command Query Response
ANT ANT AN ANT ANT AN
M Vaiue of n @ Dipole
i: Log-Peri(1)
2: Log-Peri(2)
3: loop
4: Userl
5: OFF
6: User2
7 User3
8: Userd
M Suffix.code None
B Initial setting  ANTAS: OFF
M Example ANTAL
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ANTFACT
ANTFACT User antenna facior data
M Function Set the user antenna factor data.
Header Program command Query Hesponse
ANTFACT | ANTFACTAN, £,1 ANTFACT? AN £.1
B Value of n 0to 149
B Value of f 0 to 400 GHz
B Value of | — 100.00 to 100.00dB (0.01 dB step)
B Suffix code f: None: Hz(10"0)
HY . Hz(10M)
KHZ,RK%: kHz{(10"3)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(10"9)
1: None: dB
DB : dB
B Example ANTFACTAO.1kHz, 0DB
ANTFACTAL, 10000, -0.34
If fn-1 < fn < fn+1 is not satisfied when n-1 < n < n+1, an 1101 OCCUTS.
ANTFCLR
ANTFCLR Clear User antenna factor data
. Function Initialized the user antenna factor data.
Header Program command Query Respcnse
ANTFCLR | ANTFCLR e ERE—
B Example ANTFCLR
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ANTLABEL User antenna factor label
M Function Controls writing of the user antenna factor label.

Header Program command Query Response
ANTLARBEL | ANTLABELAD, Lext ANTLABEL?n text

M Value ofn ltod Number of the user antenna factor data table
B Value of text Character string within 24 words enclosed by single or double quotes.
M suffix code None
M initial sefting  (None)
B Example ANTLABELAL, "Log-peri-High"
ANTLABELAZ, "ANTENNAQOL!

ANTLOAD Load user antenna factor
B Function 1oads the user antenna facter data to memory card.

Header Program command Query Response

ANTLOAD | ANTLOAD AN

B Value of nn
B suffix code

M Example

11099

None

ANTLOADAL
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ANTSAVE

ANTSAVE Save user antenna factor
W Function Saves the user antenna facter data to memory card.
Header Program command Query Response

ANTSAVE | ANTSAVEAND e —_

B Vaive of n 1 w0 99
B Suffix code None
W Example = ANTSAVEAL

APB

APB A+B— A
B Function Adds Trace-A and Trace-B waveform data, and stores the result in Trace-B.
Header Program command Query Response
APE | APB ——— —_—
MW Example APB
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ARB
ARB Resolution Bandwidth
M Function Switches the mode for setting the resolution bandwidth to AUTO or MANUAL
Header Program command Query Hesponse
ARE | ARB/AsSwW ARB? ARBAsW
W Valueofsw  ¢: MANUAL
1: AUTO
B Suffix code None
M initial setting  1: AUTO
M Example ARBAQ
ARBAL
AST
AST Sweep Time
W Function Switches the mode for setting the frequency sweep time to AUTO or MANUAL.
Header Program command Query Response
AST | AST A sw AST? AST L sw

B Value of sw ®: MANUAL
1: AUTO

B Suffix code None

B initial setting 1: AUTO

B Example ASTAQ
ASTAL
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ASWT
ASWT Auto Sweep Time
M Function Sets the AUTO SWEEP TIME
Header Program command Query Response
ASWT | ASWTAswW sw=FAST, SLOW ABWT? sw sw=FAST, SLOW

W Vaiue of sw

B Suffix code

B Initial setting

FAST: FAST
sLew: NORMAL

None

SLOW (provided te adress already allocated is not initialized)

B Example ASWT AFAST
ASWT A SLOW
AT
AT RF Attenuator
M Function Sets the RF attenuator.
Header Program command Query Response
AT ATnra AT? o3
ATAD
M Vaiue of a AUTO: AUTO
UP: UP
DN : DOWN
B Value of n ® to 79 (l@step): Oto70dB(10dB step)
M Suffix code None : dB
DB dB
B initial setting  ATT=Calculated value when AUTO is selected for ATT
M Example ATALD
ATABE
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ATB
ATB Trace-A — Trace-B
B Function Copies the waveform data of Trace-A onto Trace-B.
Header Program command Query Hesponse
ATB | ATB
M Example ATB
ATI
ATT RF Attenuator
M Function Sets the RF attenuator.
Header Program command Query Response
ATT ATTA AN AT ATTADN
M Value of n @: 0dB 12: 60dB
1: 10dB 13: 7048
2: 20dB
3: 30dB
4: 40dB
5: 50dB
W Suffix code None

B Initial setting
W Example

Calculated value when AUTO is selected for ATT

ATTAL
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ATUN

ATUN
B Function

Auto Tune

Detects the maximum peak point in the specified frequency band of 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
AUNITS Unit for Log Scale
M Function Sets the display units when the LOG scale is selected.
Header Program command Query Response
AUNITS | AUNITSAa AUNITS?

W Value of a

W Suffix code
M Initial setting
M Example

DBM : dBm
DBUV : dBuv
DEMY : dBmV

DBUVE: dBmV(emf)
Vs Vv

W: W

DRUVM: dBuUV/m
None

DBM: dBm{provided the address already allocated is not initialized)

AUNITSADBM
AUNITESAV
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AUTO
AUTO Coupled Function All Auto
M Function Executes all coupled functions (RBW, VBW, SWT, and ATT) in AUTO mode.
Header Program command Query Response
AUTO AUTO
M Example AUTO
AVB
AVB Video Bandwidth
B Function Switches the mode for setting the video bandwidth to AUTO or MANUAL.
Header Program command Query Response
AVB AVBAND AVEB? AVBAN
M Value of n ®:  MANUAL
1: AUTO
2 OFF
M Suffix code None
B initial setting  1:  AUTO
B Exampie AVBAD
AVBAL
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AVGPAUSE Average Sweep Mode
B Function Specifies the processing (pause or continue) executed after the specified average
SWeeps.
Header Program command Query Response
AVGEPAUSE | AVGPAUSEAsw AVGPAUSE? SwW sw=0,1
M Value of sw @, OFF : Continue
1,0ON : Pause
M Suffix code None
M initial setting  ON : Pause
B Example AVGPAUSE A ON
AVR Number of Trace Average
M Function Sets the averaging rate (number of sweep repetitions).
Header Program command Query Response
AVR | AVRAnN AVR? AVR AN

M Value of n

B Suffix code

B initial setting

M Example
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0: 4times
1: Btimes
2: 16times
3 32times
4. 128times
None

1: gtimes
AVRAD

AVRAZ
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AWR
AWR Trace A Write Switch
M Function Controls writing of the waveform data to trace A.
Header Program command Query Hesponse
AWR | AWRA sw SW=0ON.].OFF,¢ AWR? AWR L 8w " sw=ONOFF
B Value of sw 1,0N: TRACE A WRITE ON (same function as CLRWATRA)
@,0FF: TRACE A WRITE OFF(same function as VIEWATRA)
M Suffix code None
M initial setting  1: TRACE A WRITE ON
W Example AWRAC
AXB
AXB Exchange Trace-A and Trace-B
M Function Exchanges the waveform data of Trace-A and Trace-B.
Header | - Program command Query Response _
AXB | AEB
M Example AXB
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B1

B1 Trace B Write ON
M Function Clears the trace B waveform data to set the write mode to ON
(same function as BWR A 1, CLRW ATRB).
Header Program command Query Response
Bl B1
M Example Bl

B2

B2 Trace B Max Hold
B Function Allows the trace B waveform to be processed in MAX HOLD mode
(same function as BMD A1)
Header Program command Query Response
R2 B2
B Example B2
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BAUD
BAUD Baud rate
M Function Changes the baud rate of the RS232C.
Header Program command Query Response
BAUD | BAUDLn BAUD? n
M Value of n 12¢0¢: 1200 BPS
2400 :2400 BPS
4853 : 4800 BPS
9600 :9600 BPS
M Suffix code None
B Initial setting 2400 :2400 BPS
W Example BAUD 29600 -
BGWR
BGWR Trace BG Write Switch
M Function Controls writing of the waveform data to trace BG.
Header Program command Query Response
BGWR | BGWRA sw BGWR? BGWRA sw sw=ON,OFF
B Value of sw 1,0N: TRACE BG WRITE ON (same function as CLRW ATRBG)

B Suffix code
B initial setting
M Example

@,0FF: TRACE BG WRITE OFF (same function as VIEW A TRBG)

None
ON: TRACE BG WRITE ON
BGWRAON
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BIN
BIN ASCIl / Binary Data Out
B Function Sets the format of output trace data to ASCII or BINARY.
Header Program command Query Response
BIN | BINAsw
M Value of sw @,0FF:  ASCI
1,0N: BINARY
M Suffix code None
B Initial setting  @: ASCII
M Example BINAQ
BINAON
BMD
BMD Trace B Storage Mode
B Function Selects the mode for processing the trace B waveform.
Header Program command Query Response
EMD | BMDAN BMD? BMDAR
W Valueofn = @: NORMAL
1: MAXHOLD
2: AVERAGE
3: MIN HOLD
4: CUMULATIVE
5: OVER WRITE
M Sutfix code None
B (nitial setting - NORMAL
M Example BMD A ®
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BND
BND Band Select
B Function Sets the band.
Header Program command Query Response
BND | BNDAR BND? BNDAR
W Value of n & BAND AUTO= O0Hzto8.1GHz
1: BAND 0= OHzt0 3.2 GHz
2: BAND 1= 2.92 GHz to 6.5 GHz
3: BAND 1+= 6.4 GHz t0 8.1 GHz
M Suffix code None
B Initial setting  AUTO: BAND AUTO= OHzto 8.1 GHz
M Example BNDAD
BNDA3
B Restrictions according to model type and options
This command is an MS2653B/2663B/2663C dedicated command.
BNDC
BNDC Band Select 3
N Function Sets the band.
Header Program command Query Response
BNDC | BNDCAA a=AUTO,6,1717 BNDC? a a=AUTO,0,17, 17
B Valueof a AUTO: BAND AUTO= (Hzto 8.1 GHz
@ BAND 0= OHz to 3.2 GHz
1-: BAND I = 2.92 GHz to 6.5 GHz
1+ BAND 1+= 6.4 GHz t0 8.1 GHz
MW Suffix code None
B Initial setting  AUTO: BAND AUTO= 0OHzto8.1 GHz
B Example BNDCARUTO
BNDCAL+

M Restrictions according to model type and options

This command is an MS2653B/2663B/2663C dedicated command.
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BRIGHT

BRIGHT Adjust Brightness

B Function Selects the LCD display brightness.
Header Program command Query Response

BRIGHT | BRIGHT AN BRIGHT?

B Value of n 1 to 4

M Suffix code None

W Example BRIGHTA 3

BSAUTO

BSAUTO BW /SWT Auto

B Function Allows RBW, VBW, and the sweep time to be set in AUTO mode.
Header Program command Query Response

BSAUTO BSAUTO

M Example BSAUTO
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BTA
BTA Trace-B — Trace-A
M Function Copies the data of the Trace-B waveform to Trace-A.
Header Program command ' Query Response
BTA [ BTA
B Example BTA
BWR
BWR Trace B Write Switch
M Function Controls writing of the waveform data to trace B.
Header Program command Query Response
BWR | BWR/, sw BWR? BWR A SW sw=ON,OFF
B Value of sw 1,0N: TRACE B WRITE ON (same function as CLRW ATRB)

B Initial setting  1:

@,0FF: TRACE B WRITE OFF (same function as VIEW ATRG)
B Suffix code None

M Example BWRAQ

TRACE B WRITE ON
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C1

C1 A - B Off
B Function Turns the A-B function to OFF.
Header Program command Query Response
cl c1
B Example cl
C2
Cc2 A-BOn
W Funciion Turns the A-B ‘function to ON.
Header Program command Query Response
C2z c2
B Example c2
CA RF Attenuator Auto
M Function Sets the attenuator to AUTO mode (same function as AAT1, ATAAUTO).
Header Program command Query Response
CA CA
B Example CA
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CAL Calibration
W Function Performs calibration using the internal CAL signal.
Header Program command Query Response
CAL | CALAD
W Vaiue of n g: All
1: Frequency
2: Level
3: FM
4: QP/EMC
W Suffix code None
W Example CALAY
I Restrictions according to model type and options
If there is no opt.12 or 13: and QP detector, CALA4 cannot be executed.
CATVCH
CATVCH Set CATV Channel
B Function Selects the CATV Channel
Header Program command Query Response
CATVCH | CATVCHADR CATVCH? n
M Value of n Number of each specfication range

MW Suffix code
M Example

CCIR CATV: 2TO 58
U.S.A CATV: 1 TO 99
Japan CATV: I TO 63
None

CATVCHAS]
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CATVCHASSIGN
CATVCHASSIGN CATV Channel assign

M Function Selects the specified assign method for CATV Channel.

Header Program command Query Response

CATVCHASSIGN | CATVCHASSIGNAa CATVCHASSIGN?, &

MW Value of a JAPAN
Us
CCIR
USER

B Suffix code None

B Initial setiin JAPAN

W Example ° — CATVCHASSIGNAUS

CDT
CDT Set Correction factor on
B Function Controls correction of the frequency characteristics.
Header Program command Query Response
CDT CDTAsSW CcDT? CDTAsw SW=0,1

M Value of sw @, OFF: Off

1,0N: On
M Suffix code None
W initial setting 2 off
W Example CDTAL
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CF Center Frequency
W Function Sets the center frequency (same function as CNF).
Header Program command Query Response
Ccr CPAL CF? £
CFAa £=- 100000000 to 3000000000
£=-1000000C0 to 8100000000
Transfers the data with no suffix code inunitsof | Bz
M Value of f -100MHz to 3GHz  (In case of MS2651B/61B/61C)
-100MHz t0 8.1GHz  (Im case of MS2633B/63B/63C)
M Value of a UP: CENTER FREQSTEP UP (same function as FUP)

W Suffix code f: None : Hz(10"0)
HZ: HZ{10"0)
KHZ ,KZ  kHz(10°3)
MHZ ,MZ  MHz(10"6)
GHZ , GEZ GHz{10"9)
None
M initial setting Imual value of a = For the MS2651B/2661B/2661C 1.5 GHz
For the MS2653B/2663B/2663C 4.05 GHz
M Example CFAL1235456
CFAS@MHZ
CFAUP

DN: CENTER FREQSTEP DOWN (same function as FDN)

CHPWRFACT
CHPWRFACT Channel Power Correction Factor
W Function Sets the Channel power correction factor.
Header Program command Query Response
CHPWRFACT | CHPWRFACTAL CHPWREFACT? 1

W Value of 1 -99.99dB to 99.99dB
B Suffix code None: dB
DB, DBM, DM: dB
M initial setting  @: 0dB
M Example CHPWRFACTA-2.5DB
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CLRMENU

CLRMENU Clear menu define
I Function Initializes the data defined on the menu.
Header Program command Cuery Response
CLRMENU CLRMENU
B Example CLRMENU
CLRW Clear & Write
B Function Clears the trace waveform data o set the write mode to ON.
Header Program command Query Response
CLRW | CLRWAtY
W Value of tr TRA : Trace A (same function as AWRAT)
TREB: Trace B (same function as BWRAY
TRBG: Trace BG (same function as BGWRAD)
TRTIME: Trace TIME (same function as TMWRATL)
B Example CLRWATRA
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CMK?
CMK? Current Marker Position
W Function Reads the current marker position.
Header Program coemmand Query Response
CMK? — CMK? CMKAP
W Value of p 0 to 500
W Example CMK?
CNF Center Fregency
W Function Sets the center frequency (same function as CF).
Header _ Program command Query Response
CNF CNFATL CNE? CNFALT
fem 100000000 to 3000000000
£- 100000000 to 8100000000
Fransfers the data with no suffix code inunits of | Hz.
M Value of f -100MHz to 3GHz  (In case of MS2651B/61B/61C)
-100MHz to 8.1GHz  (In case of MS2653B/63B/63C)
W Suffix code None : Hz{10"0)
HZ: HBZ(1070)

KHZ ,KZ: kHz103)
MHZ ,MZ: MHz(10"6)
GHZ,GZ: GHz(10"9)
M Initial setting  Value of f = For the MS2651B/2661B/2661C 1.5 GHz
For the MS2653B/2663B/2663C 4.05 GHz
W Example CNFA123456
CNFAS50MHEZ
CNF?
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COLORDEF
COLORDEF  Define user color pattern
B Function Sets each frame color of user definition patterns.
Header Program command Query Response
COLORDEF : COLORDEFAN,r,g,b COLORDEF?AnN r,g,b

B Valueofn -

W Vaiue of r,g,b

B Suffix code

010 16;:Frame number
0 to 63: Strength of the display color of r(red), g(green), and b(blue)

None

M Initial setting Set value of color pattern !
W Example COLORDEFAL, 48,50,63
COLORPTN
COLORPTN  Color pattern
W Function Selects the display color from the display color patterns.
Header Program command Query Response
COLORPTN COLORPTNAa COLORPTN? a
W Vaiue of a COLOR1: Color pattern-]
COLOR2: Color pattern-2
COLOR3: Color pattern-3
COLOR4 : Color pattern-4
USERCOLOR: User definition pattern
M Suffix code None
W initial setting  CoLoR1: Color pattern-]
W Example COLORPTNAUSERCOLOR

8-34



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

COMMENT Comment display
W Function Sets the display method for the comment column.
Header Program command Query Response
COMMENT COMMENTAa COMMENT?
W Value ofa TITLE:  Displays the title.
TIME: Displays the time.
OFF: No comment is displayed .
M Suffix code None
M Initial setting OFF: No comment is displayed.
W Example COMMENTATITLE
COMP Composite Mode
H Function Switching of the Video signal from the Composite Out terminal at the rear panel is
carried out by the following key operations.
Header Program command Query Hesponse
COMP i COMPAa COMP?
W Value of a NRM : Normal
PAL: PATL
NTSC: NTSC

W Suffix code None
W Example COMPAPAL
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CONTS Continuous Sweep Mode
B Function Sets the sweep mode to continuous mode (same function as Si).
Header Program command Query Response

CONTS| CONTS

B Example CONTS

COPYCOLOR
COPYCOLOR Copy into user pattern from Color pattern

B Function Selects the display color pattern, and copies it to the user definition pattern.

Header Program command Query Response

COPYCOLOR | COPYCOLORAa

B Value of a COLOR1: Color pattern-1
COLORZ: Color pattern-2
COLOR3: Color pattern-3
COLOR4: Color pattern-4

M Suffix code None

B Example COPYCOLORACOLOR4Z
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CORC

CORC Correction Factor Initialization

B 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
0 dB correction values in each frequency range.

CORD

CORD Correction Factor Entry
IR Function Registers the correction factor currently selected by the CORR command.
If the correction factor is set to OFF, it is not valid.
Header Program command Query Response
CORD {CORDAR, £, 1 n=0 to §49 CORD? An COrRDAL, 1
f=010 400GHz  1=-100,00 to +100.00¢B = 0 to 400 000 006 009 (no units)
(incremented in 0.G1 B steps) 1=-100.00 t0 +100.00 dB (incremented in 0.0} steps}
M Value of n 0 to 149
B Value of f 0 to 400GHz
M Value ofé —100.00 to +100.00 dB (incremented in 0.01 dB steps)
B Suffix code £ None : Hz(10"0)
HZ: HZ(1070)
KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(1076)
GHZ,GZ: GHz(109)
1: None : dB
DB: dB
M Example CORDA®, 1MHZ, 10

CORDAL, 200000, 10
If fn - 1<fn<fn + 1 is not satisfied when n-I<n<n+1, an error oceurs.
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CORR
CORR - Correction Factor Select
W Function Selects the type of correction factor.
Header Program command Query Response
CORR CORR AN CORR? CORR/AM
B Value of n @¢,0FF: OFF
1: CORRI1
2: CORR2
3: CORR3
4: CORR4
5: CORRS
B Suffix code None
M Initial setting  ©: OFF (the correction factor already registered is not initialized)
M Example CORRAQ '
CORR A2
CORRAG
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

CORRLARE | CORRLABELAN, text CORRLARBREL? An | "text"

B Value of n 1t05

B Value of text  String of up to 30 characters enclosed by single or double quotes.
M Suffix code None

B Example CORRLABELAL, "CORRECTION FACTOR"

CORRLABELAZ, 'MS2651B'
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CORRLOAD
CORRLOAD Load Correction data
M Function Reads the correction data from the memory card file.
Header Program command Query Response
CORRLOAD | CORRLOAD AN
M Value of n I t099
M Suffix code None
B Example CORRLOADAL
CORRSAVE
CORRSAVE Save Correction data !
M Function Saves the internal correction data to the memory card.
Header Program command Query Response

CORRSAVE| CORRSAVE/,n

B Value of n 1 to 99
B Suffix code None
M Example CORRSAVEA 1
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COUPLE
COUPLE Coupling Mode
M Function Switches the coupling to AC or DC to monitor an FM waveform.
Header Program command Query Response
COUPLE | COUPLE LA COUPLE? a
M Value of a AC: AC COUPLING
DC: DC COUPLING
B Suffix code None
B Initial setting  AC: AC COUPLING
W Example COUPLEAAC
COUPLEADC
CR
CR Resolution Bandwidth Auto
M Function Sets the resolution bandwidth selection to the AUTO mode
(same function as ARBV A1, RBAAUTO).
Header Program command Query Response
CR CR
W Example CR
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CRS Count Resolution
M Function Selects the resolution of the frequency counter.
Header Program command Query Response
CRS | CRSAn CRS? CRSAnNn
B Value of n @ 1Hz
1: 10HzZ
2: 100H=z
3: 1kH=
M Suffix code None
M Initial sefting 3 1kHz
M Example CRSAD
CRSA3
CT Sweep Time Auto
B Function Sets the frequency sweep time to AUTO mode
{same function as ASTA 1, STAAUTO).
Header Program command Query Response
T CT
M Example cT
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Y

cv Video Bandwidth Auto
I Function Sets the video bandwidth to AUTO mode
(same function as AVB A1, VBAAUTO).
Header Program command Query Response
v v
M Example cv
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DATB

DATB Data bit
M Function Specifies the data length of the RS232C.

Header Program command Query Response

DATE | DATBAn DATBRB? n
W Value of n 7: 7 bit

8: 8 bit
B Suffix code None
B Initial setting  8: 8 bit
M Example DATBA 7
DATE

DATE Date
B Function Sets the built-in clock of the spectrum analyzer to the specified date.

Header Program command Query Response

DATE | DATEAyyY,mm, dd DATE? vy, mm, &
B value of yy 00 to 99 (year)
M value of mm 01 to 12 (month)
B vaiue of dd 01 to 31 (day)
W Suffix code None
I Example DATEAS7, 03,31
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DATEMODE
DATEMODE Date Display mode
B Function Sets the display method for the date display column.
Header Program command Query Response
DATEMODE | DATEMODE A& DATEMODE? a
M Value of a ¥YMD : Year/month/date

DMY : Day-month-year
MDY : Month-day-year
M Suffix code None
B Initial setting  YMD: Year/month/day

B Example DATEMODE A MDY
DET
DET Detection Mode
B Function Selects the detection mode for the waveform data being displayed.
Header Program command Query Response
DET |DETAA DET? d d=POS.SMP.NEG
M Value of d @: POSITIVE PEAK
1: SAMPLE
2: NEGATIVE PEAK
3 NORMAL
POS: POSITIVE PEAK
SMP: SAMPLE
NEG: NEGATIVE PEAK
NRM : NORMAL
B Suffix code None
M initial setting  @: POSITIVE PEAK
B Example DETAC
DET A SMP
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DETM
DETM Detection Mode
M Function Selects the detection mode for the specified trace.
Header Program command Query Response
DETM | DETMATLY, & DETM? Atr
B Value of tr TRA : Trace A
TRE: Trace B
TRIME : Trace TIME
M Vaiue of a POS: POSITIVE PEAK
SMP - SAMPLE
NEG: NEGATIVE PEAK
NRM: NORMAL
B Suffix code None
M initial setting P0S:  POSITIVE PEAK
MW Example DETMATRA, POS

DETMATRE, SMP
DETMATRIME, SMP
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DFMT
DFMT Display Format
B Function Specifies the display mode/format.
Header Program command Query Response
DEMT | DFMTAa DEMT? a
B Valueofa A: Trace A
B: Trace B
TIME: Trace TIME
ARD: Trace A/Trace B (A & B)
ABZ: Trace A/Trace B (A/B)
AR3: Trace A/Trace B (A < B)
ARGL : Trace AfTrace BG (BG>A)
ABG2Z2: Trace A/Trace BG (BG<A)
ATIMEL: Trace AfTrace TIME (TIME>A)
ATIMEZ: Trace A/Trace TIME (TIME<A)
B Suffix code None
M Initial setting  A: Trace A
M Example DEMT ATIME
DIM
DIM Dimensional common variable
B Function Declares array common variable for PTA.
Header Program command Query Response
DIM | DIMAa,n[,m}’
M Value of a Array common variable name(integer/real-number numerical variable name,
alpha-numerical characters of less than 7 characters)
M Value of n 1 to 1024: One-dimensional array size
M Value of m 1 to 1024: Two-dimensional array size, omittable
W suffix code None
M Example DIMAABC.10,0 --- Declares DIM @ ABC(10).

DIMADEF%,20 --- Declares DIM @DEF%(20).

DIMAGHLS,S --- Declares DIM @GHI(5,5).
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DISPLAY
DISPLAY L.CD Display On/Off
M Function Specifies whether the LCD display is on or off.
Header Program command Query Response

DISPLAY | DISPLAY Asw

B Value of sw

M Suffix code
M Initial setting
B Example

OFF: LCD display is off.
ON: LCD display is on.
None

ON: 1.CD display is on.
DISPLAYAQFF
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DL

DL Display line,Display-line Level
W Function Turns the display line on or off, and sets its level.
Header Program command Guery Response
D1, LiAsw DL? OFF
DLAL I: A vaitable for the cusrent scale unit, provided
that uV units are selected for V, and W units are
selected for W,

M Value of sw

B Value of &

M Suffix code

B nitial setting
B Example
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ON': ON

oFF: OFF

Value equivalent to full scale of current Y-axis.

For LOG scale: RLLV-100to RLV

For LLIN scale: 0to RLV.

For A-B: -100.00 to 100.00 dB

For FM monitor at Trace-time: -Max range to +Max range

None: Available for the current scale unit, provided V units are always
selected in LIN mode.

DB, DBM, DM: dBm

DBMV : dBmV

DBUV : dBpV
DBUVE: dBuV (emf)
Ve v

MV : mV

Uv: uVv

W: W

MW : mW

ow uw

NW : nw

PW: pW

Bl fw

-60.00 dBm(Level equivalent to center point of the scale)
DLAQOFF :

DLAO-10.0DBM
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DLT
DLT Time Delay
M Function Sets the delay time.
Header Program command Query Response
DILT | DLTAE DpLT? DLTAT
B value of ¢ -1000sec to 65.5ms
M Suffix code USs: Us
MS: ms
N S 5
M initial setting  @: s
M Example DLT A -20MS
DOWNLOAD Download PTA-library name
B Function Starts the registration of the PTA library.
Header Program command Query Response
DOWNLOAD| DOWNLOADA&
B Value of a PTA-library name of less than 8 characters
B Suifix code None
I Example DOWNLOADA SAMPLEL
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DSPLV
DSPLV Marker Level Absolute ; Relarive
M Function Specifies the marker level in the absolute value display or in the relative value
display when seen from the display line.
Meader Program command Query Response
DSPLYV | DSPLV A a DSPLV?

M Value of a ARS: Absolute value
REL: Relative value

M Suffix code None

W initial setting  ABs: Absolute value

M Example DSPLVAREL

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 | DSPLVMALr, a DSPLVM? Atr

W Value of ir

M Vaiue of a
. I Suffix code

B Initial setting
M Example
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TRA: Trace A

TRE : Trace B
TRIME: Trace Time
TRBG: Trace BG
ARS: Absolute value
REL: Relative value
None

ABS: Absolute value

DSPLVMATRA, REL
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DVAR Write value to dimensional common cariable
M Function Write a value at array common variable for PTA.
Header Program command Query Response
DVAR |DVARAa,n,m,d DVvAR?Aa,n,m | d
B Value of a Array common variable name(integer/real-number numerical variable name,
alpha-numerical characters of less than 7 characters)
B Value of n ] to 1024: One-dimensional array size
W Value of m -1, 1 to 1024: Two-dimensional array size, omittable
W Value of d Value to be substituted (integer or real-number)
W Example DVARAABC.5,-1,1.2345 --- @ ABC(5)=1.2345

DVARADEF%,15,-1,200 --- @DEF%(15)=200
DVARAGHI2,3,-543 - @GHI(2,3)=-54.3
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E1

E1 Peak Search
M Function Executes the functiop for peak search (same function as MKS 20,MKMP).
Header Program command Query Response
El El
M Example El

E2

E2 Marker to CF ]
M Function Sets the marker to the center frequency (same function as MKR 43, MKCF).
Header ‘ Program command Query Response
EZ EZ
B Example E2
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E3

E3 Marker to CF Step Size
B Function Sets the marker to the frequency step size (same function as MKR A 5M, MKSS).
Header Program command Query Response
E3 E3
B Example E3
E4 Marker to REF
B Function Sets the marker to the reference level (same function as MKR A4, MKRL).
Header Program command Query Response
E4 | E4
M Example w4
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ECYC

ECYC Event Cyclical
B Function Sets the generation period of event interruption for PTA,
Header Program command Query Response
BECYC | ECYCLAt
M Value of t 0 to 3600 (sec, 0.1 sec resolution)
For 0, event is not generated.
B Suffix code None
B Example ECYCA2
EDLY Event Cyclical
B Function Event Delay for PTA.
Header Program command Query Response
EDLY | EDLYAt
B Value of 1 0 to 3600 (sec, 0.1 sec resolution)
For 0, event is not generated.
M Suffix code None
M Example EDLYA 30
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EMCDET
EMCDET EMC Detection mode
M Function Sets the function of QP/EMC for cddetection mode.
Header Program command Query Response
EXTTYPE EMCDETAa EMCDET?

M Value of a

M Suffix code
B Initial setting
B Example

PEAK : Peak Det

QP: Quasi Peak Det
AVG: Average Det
None

PEAK

EMCDETLAQP

I Restrictions according to model type and options
If there is no opt.12 or 13: and QP detector, CAL A4 cannot be executed.
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ENTRY

ENTRY Open entry

B Function Specifies the entry (prompt for input).

Header Program command Query Response
ENTRY | ENTRY O fext,n, a ENTRY? b

B Value of text  Input prompt: String of up to 20 characters enclosed by single or double quotes.
HZ-system numeric key + data knob + Step key
M Value of n ¢, 1 to 16: Input type
: Deletion of input prompt
Hz-system numeric key + data knob + Step key
Hz-system numeric key + data knob
Hz-system numeric key + Step key
Hz-system numernc Key
sec/V/W-system numeric key + data knob + Step key
sec/V/W-system numeric key + data knob
sec/V/W-system numeric key + Step key
sec/V/W-gystern numeric key
dB-system numeric key + data knob + Step key
10: dB-systemn numeric key + data knob
[1: dB-system numeric key + Step key
12: dB-system numeric key
13: No-unit-system numeric key + data knob + Step key
14: No-unit-system numeric key + data knob
15: No-unit-system numeric key + Step key
16: No-unit-system numeric key
Hz-system numeric key: Valid for Hz/kHz/MHz/GHz keys
sec/V/W-system numeric key: Valid for usec/msec/sec, uV/mV/V, and uW/mW/W keys
dB-system numeric key: Valid for Enter/dB keys
No-unit-system numeric key: Valid for Enter key
M Value of a Display of current value
M Value of b Input data {value of each input type)
Numeric input: Converted numeric data according to unit key
Input type 1to4: I Hz unit
Sto&: fns/1nV/1aWunit
9to12:  0.01 dBm/0.01 dB Unit
13to 16: input data as it is

WS RNMBE WD O

Step up key: "STEPAUP"
Step down key: "STEP ADOWN"
Data knob counterclockwise: "KNOBALEFT"
Data knob clockwise: "KNOB ARIGHT"
Input cancelled: AN
: Double entry opened: "% % %"

M Suffix code None

M Example ENTRY 4 "enclosed Channel=",13,"1"
ENTRY?
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ERASEWUP Erase warm up message

ERASEWUP

B Function Frases the message of warm up.
Header Program command Query Response
ERASEWUP | ERASEWUP
B Example BRASEWUP
ERROR?
ERROR? Read out error code
M Function Reads the contents of error codes, for example, details of an execution error.
Header Program command Query i Response
ERROR? ERROR? el, el

|

B Value of e1,e2 Main code and subcode which indicate the error details.

Main code

300 to 399: Syntax error

400 to 499: Communication error

450 to 459: Media error

500: Range error

501: Inhibit error

502: Execution error

503: Setting condition not enough
504 Hardware error

600: Warning
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ESE2
ESE2 Event Status Enable(END)
M Function Allows the END Event Status Enable Register to select which bit in the corresponding
Event Register causes a TRUE ESB summary message bit 2 when set.
Header Program command Query Response
ESE2 | ESE24Ln ESE27?

B Vaiue of n

@ to 255: Represents the sum of the bit-weighted values enabled by the
- 20=1,2122,2%=4 2%=8 24=16,2°=32,2%=64,27=128 corresponding to
bits 0, 1, 2, 3, 4, 5, 6, 7 of theEND Event Status Register.

B Suffix code None
B Example ESE241
ESR27?
ESR2? Event Status Regiser(END)
M 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 decimal. After readout,
the END Event Status Register is reset to 0.
Header Program command Query Response
ESRZ? ESR27
B Value of n 0to 255
B Suffix code None
‘M Example ESR27?
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ETIM
ETIM Event Time
M Function Sets the time of event-interruption generation for PTA.
Header Program command Query Response
ETIM ETIMACL,t2,£3
B Value of t1 t0 t3
t1: Hour (0o 23)
t2: Minute(0 to 59)
t3: Second(0 to 39)
B Suffix code None
W Example ETIMAL0,15,30
EX
EX Exchange Trace-A and Trace-B
M Function Exchanges the trace-A and trace-B wave data.
Header Program command Query Response
EX EX
M Example EX
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EXTTYPE
EXTTYPE Ext Trigger Input Type
B Function Chooses the level of the external trigger when EXT is selected for the trigger source.
Header Program command Query Response
EXTTYPE EXTTYPE A EXTTYPE?
W Value of a 1QV: +10V input Level
TTL: TTL input Level
B Suffix code None
M initial setting  10V: +10V input Level
B Example EXTTYPEA 10V
EXTTYPEATTL
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FA
FA Start Frequency
M Function Sets the start frequency (same function as STF).
Header Program command Query Response
A FAANE FAY £
£=- 100000000 to 0 to 8100000060
Transfers the data with no suffix code in units of 1 Hz.
B Value of f ~100MHz to 3GHz(In case of MS2651B/61B/61C)
--100MHz to 8.1GHz(In case of MS$2653B/63B/63C)
B Suffix code None: Hz(1070)
HZ: Hz(1070)
KHZ,KZ: kHz(10"3)
MHZ ,MZ: MHz(10"6)
GHZ,GZ: GHz(10M9)
B Initial setting  Initial value of f=0 Hz
B Example FAALGZ
FB
FB Stop Frequency
W Function Sets the stop frequency (same function as SOF).
Header Program command Query Response
B FRAT FB? bl
f=-100000000 to 0 10 8100000000
Transfers the data with no suffix code in units of 1 Hz.
M Value of f ~100MHz to 3GHz(In case of MS2651B/61B/61C)
—~100MHz to 8.1GHz(In case of MS2653B/63B/63C)
B Suffix code None: Hz(1070)
HZ: Hz(10"0)

W Initial setting

M Example

KHZ,KZ: kHz{10"3)

MHZ,MZ: MHz(10"6)

GHZ,GZ: GHz(10%9)

Initial value of f = For the MS2651B/2661B/2661C 3.0 GHz
For the MS2653B/2663B/2663C 8.1 GHz

FRAZGHZ
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FCAL10
FCAL10 Frequency Cal On/Off
B Function Specifies whether the Freq Cal is performed.
Header Program command Query ' Response
FCALLO FCALIO Asw FCAL1O0? swW
W Valueofsw  1: On
@: Off
B Suffix code  None
M Initial setting  1: On
B Example FCAL1GAQ
FDN
FDN Center Frequency Step Down
B Function Decreases the center frequency by the frequency step size if it has been set

(same function as CF A DN).

Header Program command Query Response
FDN | FDN
B Example FDN
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FMRNG

FMRNG FM Range
B Function Sets the bandwidth for demodulating FM when trace TIME is selected for FM monitoring.
Header Program command Query Response
FMRNG | FMRNGA L FMRNG? f

f=2000 10 200000

Transfers the data with no suffix code inuniss of 1 Hz.
B Value of f 2kHz to 200kHz : 2kHz/div to 2 00kHz/div

M Suffix code

None: Hz/dwv
HY . Hz/div
KHZ,K7: kHz/div
MHZ,MZ: MHz/div
GHZ,G7: GHz/div

M initial setting  200kHz/div
B Example FMRNG A 20KHZ
FRQDOMAIN Frequency Domain Sweep
M Function Sets whether to perform frequency lock operation of frequency axis sweep (Trace-A. B) in every sweep.
Header Program command | Query Response
FRODOMAIN | FROQDCMAINAA FRODOMAIN? a
N Vaiueofa LOCK: Performs a lock operation in every sweep.
UNLOCK: Performs a lock operation once in one cycle of a specified number
of sweep. (lock domein sweep)
B Suffix code None
M initial setting LOCK: Performs a lock operation in every sweep.
M Example FRODOMAINA UNLOCK
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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 |FROAN FRO? FROAD
B Value of n 0: CENTER-SPAN
2: START-STOP
M Suffixcode  None
M initial setting  2: START-STOP
W Example FRQAQ®
FS
FS Full Span
B Function Sets the frequency span to the maximum value settable in the frequency band being set.
Header Program command Query Response
FS FS
M 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 funciion as SS).
Header Program command Query Response
FS8 | FssSAT Fos? rssaft
=1 10 3000000000
#=1 10 8100000000 -
Transfers the data with no suffix code in units of 1 Hz.
M Vaiue of f 1Hz to 3GHz (In case of MS2651B/61B/61C)
1Hz to 8.1GHz (In case of MS2653B/63B/63C)
W Suffix code None : Hz(1070)

EZ: Hz(10"0)
KHZ ,KZ: kHz(10"3)
MHZ ,MZ: MHz(10"6)
GHZ,GZ: GHz(10"9)

B Initial setting  1GHz

W Example FSSA1GHZ
FSSA 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 CFAUP).
Header Program command Query Response
FUP | FUP
M Example FUP
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GATE
GATE Gate Sweep ON / OFF
B Function Sets the gate function to be set to ON or OFF.
Header Program command Query Response
GATE | GATEAsw GATE? sw sw=ON.OFF

M Value of sw

B Suffix code
M Initial setting
B Example

1, 0N: ON
O,0FF: QOFF
None

OFF: OFF
GATEAON

B Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command 1s invalid.

GD

GD Gate Delay
M Function Sets the delay time of the gate.
Header Program command Query Response
GD GDAt GD7 t
t=0 to 65500
Transfers the data with no suffix code in unitsof 1 ps.
B Value of ¢ 0 to 65.5ms
M Suifix code None: ms
Us: ELS
MS: ms
N ' S: S
M Initial setting  Initial value of a=0s
M Example GDA2OMS

M Restrictions according to model type and options
If there 1s no opt.06 trigger/gate circuit, this command is invalid.
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GDL Gate Delay
B Function Sets the GATE delay time.
Header Program command Query Response
GDL | GDLAL EDL? GDLAL t=0 to 65500
Transfers the data with no suffix code inunits of 1 ps.

B Value of t 0 to 65.5ms
M Suffix code None: ms

Us: us

MS: ms

_ 5: s

M initial setting  @: 0s
B Example GDLAZ@MS

M Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.

GE

GE Gate End
M Function Allows the gate interval to be terminated internally or externally.
Header Program command Query Response
GE GEAa sw=INTEXT GE? a
M Value of a INT: INTERNAL(Internal Timer)
EXT: EXTERNAL{External Signal)
M Suffix code None
B initial setting  INT: INTERNAL(Internal Timer)
M Example GEAINT

M Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.

8-67




SECTION 8 DETAILED DESCRIPTION OF COMMANDS

GED

GED Gate End
M Function Sets internal or external termination of the gate interval.
Header Program coramand Query Response
GED | GEDAn GED? GEDAN
W Valleofn  ©:  INTERNAL (Internal timer)
1: EXTERNAL (External signal)
M Suffix code None
B Initial setting  @: INTERNAL (Internal timer)
Bl Example GEDAL

B Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.

GL

GL Gate Length
M Function Sets the width of the gate.
Header Program command Query Response
GL GLAL GL? t
1=2 10 65500
Transfers the data with no suffix code in units of 1 s,
M Value of t 2yisec to 65.5msec
M Suffix code None : ms
us: s
M3 ms
S: 8
M initial setting  Initial value of t = 1 ms
M Example GLA20MS

M Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.
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GLN Gate Length
M Function Sets the gate width. -
Header Program command Query Response
GLN | GLNAt GLN? GLNAL 1=2 to 65500
Transfers the data with no suffix code in units of | s,
M Value of t 21 sec to 65.5ms
B Suffix code Us: Us
MS: ms

S: 8
M Restrictions according to model type and options

If there is no opt.06 trigger/gate circuit, this command is invalid.

GMD
GMD Gate Sweep On/Off
M Function Sets the gate on or off.
Header Program command Query Response
GMD | GMDAsW | GMD*? GMDAsSW sw=0,1

B Value of sw ¢,0FF:  Off
1,0N: On

M Suffix code None

B initial setting  @:

B Example GMDAL

M Restrictions according to model type and options

Off

If there 1s no opt.06 trigger/gate circuit, this command is invalid.
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GTOUT
GTOUT

GPIB Talker time out
M Function Sets the time-out of the GPIB talker function (plotter/printer output, data output
from PTA, etc.).
This time-out includes the sweep wait time of trigger sweeping.
Header Program command Query Response
GTCUT | GTOUTA GTOUT?
W Value of t 1 to 255: lsecto255s
D: No ume-out (infinite wait state)
M Suffix code None
B initial setting  39: 30s
M Example GTOUTL 60
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HN
HN Band Select
M Function Sets the band.
Header Program command Quety Response
HN HNAswW sw=0to2 | HN? sw sw=0102
* koK
M vValueofsw  @: BAND O
1: BAND 1-
2: BAND 1+
B Suffix code None
M Initial setting  (BANDAAUTO)
B Example HNAD
B Note If there is ENAAUTO, response is "#**",
B Restrictions according to model type and options
This command is an MS2653B/2663B/2663C dedicated command.
HNLOCK
HNLOCK Band Select -
M Function Sets the band.
Header Program command Query Response
ENLOCK | HNLOCKAa a=0 to 2, OFF HNLOCK? b
W Vaiue of a @ BAND 0 (Same function as BNDCA@)
1: BAND 1- (Same function as BNDCA1-)
2: BAND 1+ {Same function as BNDCA1+)
QFF: BAND AUTO (Same function as BNDCAAUTO
M Value of b ON'; BANDOQ, 1-, 1+ :
OFF: BAND AUTO
B Suffix code None
M initial setting  OFF: BAND AUTO
M Example HNLOCRAZ

M Restrictions according to model type and options

This command is an MS26353B/2663B/2663C dedicated command.
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HNUNLK

HNUNLK Band Select

M Function Sets the band AUTO. (Same function as BNDCAAUTO, HNLOCKAOFF )
Header Program command Query Response

HNUNLK | HNUNLX

MW Example HNUNLK
M Restrictions according to madel type and options
This command is an MS2653B/2663B/2663C dedicated command.

HOLD

HOLD Erase Error message

W Function Erase error message.
Header Program command Query Response
HOLD | HOLD

HOLDPAUSE

HOLDPAUSE Max/Min Hold Sweep Mode

W Function Specifies the processing (pause or continue) performed after the specified average
sweeping is executed.

Header Program command Query Response
HOLDPAUSE | HOLDPAUSEAS HOLDPAUSE? a
M Value of a @,0FF:  Continue (o)
‘ 2 t0 1024
B Suffix code None
MW Initial setting - Continue (o)
B Example HOLDPAUSEA32
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INI
INI Initialize
M Function Initializes all measurement control parameters to be initialized (same function as IP).
Header Program command Query Response
INT INI
Ml Example INI
INPTRNS
INPTRNS Input impedance Transformer
M Function Selects 75Q Input Impedance Transformer (MA1621A).
Header Program command Query Response
INPTRNS | INPTRNSAsSW INPTRNS? swW

B Value of sw ON: 75 Transformer used
OFF: 7582 Transformer not used (50€2)
M Suffix code None
M initial seiting  OFF
B Example INPTRNSAON
B Restrictions according io model type and options
If there is opt.22: 758 Input, this command is invalid.
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INSTNORM
INSTNORM Instant Normalize
M Function Executes instant normalize function.
Header Program command Query Response
INSTNORM| INSTNORM
M Example INSTNORM
n Restnctsons according to mode!l type and options
If there is not opt.20 or 23, this command is invalid.
INZ
INZ Input impedance
M Function Selects input impedance.
Header Program command Query Response
INZ INZAN INZ?

B Vaiue of n

B Suffix code
B initial setting
B Example

5¢: 50 Ohm
75 75 Ohm
None

5¢: 50 Ohm
INZATS

M Restrictions according to model type and options
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IP
IP Initialize
M Function nitializes all measurement control parameters to be initialized (same function as INI).
Header Program command Query Response
IP ip
M Example 1P
KSA
KSA Unit for Log Scale
B Function Sets the unit of LOG scale to dBm (same function as UNTA0).
Header Program command Query Response
KSA | KGA
B Example KSA
KSB Unit for Log Scale
M Function Sets the unit of LOG scale to dBmV (same function as UNTAZ2),
Header Program command Query Response
KEB | KSR
M Example KSB
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KSC

KSC Unit for Log Scale
B Function Sets the unit of LOG scale to dBuV (same function as UNTA 1),
Header Program command Query Response
KSC K&C
M Example KSC

KSD

KSD Unit for Log Scale
B Function Sets the unit of LOG scale to V (same function as UNTAA3),
Header Program command Query Response
KSD | K&D
B Example KSD
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KSE

KSE Title Entry
M Function Registers the title character string (same function as TITLE).
Header Program command Query Response

KSE |KSEAtext

M Value of text  String of up to 32 characters enclosed by single or double quotes
M Example KSEA "MS2651B"
KSEA 'SPECTRUM ANALYZER'

KSG

KSG Average ON

B Function Enables averaging.

Header Program command Query Response
KSG | KSG

B Example KSG
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KSH

KSH Average OFF
B Function Disables averaging to set the mode for waveform processing to NORMAL.
Header Program command Query Response
KSH | KSH
M Example KSH

KSO

KSO Delta Marker to Span
M Function Sets the delta marker frequency to the frequency span
(same function as MKR 2.6, MKSP).
Header Program command Query Response
KSC | KSO
B Example KSO
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LDN
LDN Reference Level step down
B Function Decreases the reference level by one step.
Header Program command CQuery Response
ILDN | LDN
M Example LDN
LG
LG Scale 3
B Function Sets the Y axis magnification and scale.
Header Program command Query Response
LG Leal LG?
LGALa
M Value of | @ Sets the scaling function to linear mode.
1: 1dB/div (sets the scaling function to logarithmic mode)
2: 2dB/div (sets the scaling function to logarithmic mode)
5. 5dB/div (sets the scaling function to logarithmic mode)
1: 10dB/div (sets the scaling function to logarithmic mode)
B Valueofa UP: SCALE UP
DN: SCALE DOWN
B Suffix code None : dB/div
DB, DBM, DM: dB/div
M Initial setting  19: 10dB/div
W Example LGAUP
LGASDE
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LN

LN Linear Scale

B Function Sets the Y axis scale to linear.

Header Program command Query Response
LN IN

B Example LN

LOADEND Term to download PTA library.

M Function Terminates PTA-library registration.
Header Program command Query Response

LOADEND | LOADEND

B Example LOADEND
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LOADLIB
LOADLIB Load PTA Library
B Function Loads PTA library file from memory card.
Header Program command Query Response

LOADLIE |LOADILIBAA

M Value of & PTA-library file name (alpha-numeric characters of less than 6 )
B Example LOADLIBAA
LOS
LOS Level Offset Value
M Function Sets the offset level.
Header Program command Query Response

LOS | LOSA1L

LOS?

LOSATL 1=-109.00 to 100.00
Trensfers the data with no suffix code in units of 1 dB.

B vValue of |
B Suffix code

W Initial setting
W Example

-100 to 100.00dB (0.01dB step)

None : dB
DB: dB
& 0dB
LOSA2.@3DB
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LSS
LSS Reference Level Step size(Manual)
I Function Sets the step size (manual values) for increasing and decreasing the reference level.
HMeader Program command Query Response
LSS | LSsal LSS? LssAl 1=0.1 to 100.0
Transfers the data with no suffix code n units of 1 dB.
B Vaiue of | 0.1 to 100.00dB (0.01dBstep)
W Suffix code None: dB
DB, DEM, DM: dB
B Initial seiting  Valueof ¢ = 1dB
B Example LSSA6
LSSA19
LSSA
LSSA Reference Level Step Size(Auto)
M Function Sets the step size (auto values) for increasing and decreasing the reference level
during LOG SCALE operation.
Header Program command Query Response
LSSA | LSSAAN LSSA? LSSAAN a=125,10
M Value of n 1: 1div
21 2div
5 Sdiv
10: 10div
B Suffix code None
M Initial setting  1: 1div
B Example LSSAALD
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LUP
LUP Reference Level step up
M Function Increases the reference level by one step.
Header Program command Query Response
Lur | LUP
W Example LUP
LVO
LVO Level Offset On/Off
B Function Sets the level offset on or off.
Header Pragram command Query Response
LVO | LVOASswW LvoO? LVC A sw
M Valueofsw  ¢: Off
1: On
B Suffix code None
W Initial setting  @: Off
W Example LVOA1
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M1

M1 Marker Mode
B Function Turns off the marker mode {same function as MKR 4.2).
Header Progratm command Query Response
M1 Ml
W Example M1
M2
M2 Marker Mode
B Function Sets the marker mode to NORMAIL mode (same function as MKR A0).
Header Program command Query Response
M2 M2
M Example M2
M3 Marker Mode
M Function Sets the marker mode to delta marker mode (same function as MKR A 1).
Header Program command Query Response
M3 M3
B Example M3
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MAC
MAC Marker Active
B Function Selects the active multi-marker.
Header Program command Query Response
MAC | MACAn MAC? MACAn
W Value of n 1to 10
B Suffix code None
W Initial setting  1: Marker 1
B Example MACAS
MADJBWLN
MADJBWLN ADJ-CH Band Line
B Function Sets the display of the adjacent channel range line ON/OFF.
Header Program command Query Response
MADJIBWLN MADJIBWLNA sw MADIBWLN? sSW
W Valueofsw  OFF: OFF
ON: ON
B Sufiix code None
B Initial setting  OFF: OFF
M Example MADJIBWLN A OFF
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MADJCTRLN
MADJCTRLN ADJ-CH Center Line

M Function Sets the display of the adjacent channel center line ON/OFF.
Header Program command Query Response
MADICTRLN MADJCTRLNA sw MADJCTRLIN? sSw
M Vaiue of sw  OFF: OFF
ON: ON
M Suffix code None
M Initial setting  ON: ON
W Example MADJCTRLNAOFF
MADJGRAPH

MADJGRAPH Adjacent CH Graph

M Function Sets the graph display function of ADJ-CH measure ON/OFF.
Header Program command Query Response
MADJIGRAPH | MADJGRAPH/ A sW MADHGRAPH? sSwW
B Value of sw OFF : Graph display function OFF
ON: Graph display function ON
M Suffixcode  None
B initial setting  ON: Graph display function ON
M Example MADJGRAPE /A ON

8-86




SECTION 8 DETAILED DESCRIPTION OF COMMANDS

MADJINBWLN
MADJINBWLN INBAND-CH Band Line
M Function Sets the display of the inband channel range line ON/OFF.

Header Program command Query Response
MADJINBWLN | MADJINBWLNA sw MADJINBWLN? MADJINBWLN A sw
W Value of sw OFF: OFF
. ON: ON
M Suffix code None
MW Initial setting  OFF: OFF
B Example MADJ INBWLNA OFF

MADJMOD
MADJMOD ADJ-CH Measure Method
B Function Selects the calculation method of ADI-CH measure.
Header Program command Query Hesponse
MADJIMOD | MADJMOD A MADJIMOD? a
B Value ofa MOD: Reference=Total Power (Mod method)
UNMD : Reference=REF LEVEL(Un-mod method)
INBAND: Reference=Inband(Inband Method)
B Suffix code None
M initial setting  MOD: Reference=Total Power(Mod Method)
M Example MADJIMOD AMOD
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MAM AM Monitor
B Function Selects the AM voice monitor.
Header Program command Query Response
MAM | MAMAsw MAM? MAMA sw
M Value of sw @ Monitor function OFF
1: Monitor function ON
B Suffix code None
W initial setting  ©: Monitor function OFF
M Example MAMAL

M Restrictions according to model type and options
If there is no opt.07 AM/EM demodulator, this command is invalid.

MASK

MASK Select Mask

M Function Selects the mask data used by the mask function.
Header Program command Query Response
MASK | MASKAN MASK? T

B Valueofn I to 5 (Mask No.)

B Suffix code None

W initial setting 1

MW Example MASKAL
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MASKLOAD
MASKLOAD Load Mask data
B Function Reads the mask data from the external file.
Header Program command Query Response
MASKLOAD | MASKLOADA AN
M Value of n 1t099
B Suffix code None
W Example MASKLOADA L
MASKMCL
MASKMCL Cancel Moving Value
M Function Cancels moving value of the mask.
Header Program command Query Response
MASKMCL, | MASKMCL
M Example MASKMCL
MASKMSV
MASKMSV Save Moved Mask Data
M Function Stores the moved mask data in the original mask data area.
Header Program command Query Response
MASKMEV | MASKMSV
M Example MASKSV

8-89




SECTION 8 DETAILED DESCRIPTION OF COMMANDS

MASKMVX
MASKMVX Mask Move X
M Function Moves the mask line along the X axis.
Header Program command Query Response
MASEMVX MASKMVANE MASKMVX"? f
f=-3000000000HzZ to 3600000600HZ
W Vaiue of f -3.0GHz 1o 3GHz
M Suffix code None Hz

KHZ,KZ: KHz
MHZ,MZ: MHz

GHZ : MHz
B Initial setting  HZ
B Example MASKMVX A 1Q6HZ
MASKMVY
MASKMVY Mask Move Y
M Function Moves the mask line along the Y axis.
Header Program command Query Response
MASKMVY | MASKMVY AL MASKMVY? 1
W Value of | -200.00dB to 200.00dB

B Suffix code

B Initial setting
B Example
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MASKSAVE
MASKSAVE  Save Mask data
M Function Stores the interior mask data in the external file.
Header Program command Query Response
MASKSAVE | MASKSAVE/ AN
M Value of n 11099
M Suffix code None
W Example MASKSAVEAL
MASKSLCT
MASKSLCT  Mask Limit Line Select
I Function Selects the LIMIT LINE used to evaluate the measured results using the mask functions.
Header Program command Query Response
MASKSLCT | MASKSLCT Aa, sw MASKSLCT? Aa | swW sw=ON,OFF

MW Value of a

M Value of sw

B Suffix code
B Initial setting
M Example

Url:
UPZ :
LWl
LW2:
@,0FF:
i,0N:
None
off

Limit1 Upper
Limit2 Upper
Limitl Lower
Limit2 Lower
Off
On

MASKSLKTAUPL, ON
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MC Frequency Counter
B Function Turns ON/OFF the function for measuring the marker frequency during display
using the counter (same function as MEAS AFREQ).
Header Program command Query Response

MC MC A sw

B Value of sw ON: ON
OFF : OFF

B Suffix code None

B Initial setting  OFF: OFF

M Example MC AON
MC A OFF

MCL

MCL Clear Multi Marker
M Function Deletes reegistrations of all multi-markers.
Header Program command Query Response
MCL | MCL
W Example MCL
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MEAS

MEAS Measure Function

M Function Executes each item of the Measure functions when specified.
Header Program command Query Response
MEAS | MEASAdatal,dataZ MEAS? datal

datai=0FF FREQ.NOISE,.OBW,
ADILMASK. TEMP.POWER
CHPWR.CN

M Value of data1,data?

OFF:

FREQ, ON:
FREQ, OFF:
NCOISE, ON:
NOISE, OFF:
OBW, EXE:
ADJ, EXE:

TEMP, CHECK:
MASK, CHECK:
POWER, EXE:

Format1:Specifies the measurement item and whether to switch it ON/OFF or execute it.

Measurement off

Frequency count ON

Frequency count OFF

Noise calculation ON

Noise calculation OFF

Executes the OBW calculation.
Executes the ADJ-CH calculation.
Executes the template check.
Executes the mask check.

Executes the burst power calculation.

Format2: Specifies the measurement item and calculation system. Then, specifies

whether to switch it ON/OFF or execute if.

NOISE, ABS:
NOISE,CN:
OoRwW, XDB:
OBW, N:

ADJ, UNMD:
ADT, MOD:
ADJ, INBAND:
CHPWR, ON:
CHPWR, OFF:

Sets the noisecalculation (Absolute method) to ON.
Sets the noise calculation (C/N ratio method) to ON.
Executes the OBW calculation (X dB down method).
Executes the OBW calculation (N% method).

Executes the ADJ-CH calculation (R: Ref Level method).
Executes the ADJ-CH calculation (R: Total Power method).
Executes the ADJ-CH calculation (R: Inband method).
Channel Power calculation ON

Channel Power calculation OFF
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MENU

MENU Define menu

M Function Defines the menu key (for F-key menu).

Header Program command Query Response

MENU | MENUAmM, textl, text?2, -

text3,n

M Value of m 1001 to 1200: Menu No.
M Value of text 1 to text3

Character string (less than 1@ characters) enclosed by single or double quotates:
Menu titie 1 t0 3

W Valueof n 1001 to 1020: Lower menu set
B Suffix code None _
B Example MENUA110®, " Sample *"," Menu ","",10l@
MENULOAD
MENULOAD Load Menu define data
M Function Reads out the menu define data from external files.
Header Program command Query Response

MENULOAD | MENULOADAN

W Valueof n 1 to 99
B Suffix code None
B Example MENULOADA L
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MENUSAVE
MENUSAVE  Save Menu define data
M Function Stores the interior menu define data in external files.
Header Program command Query Response
MENUSAVE | MENUESAVEAN
M Value of n 1to99
B Suffix code None
B Example MENUSAVEA 1
MENUSET
MENUSET Define menu set )
B Function Defines the menu set (one menu set).
Header Program command Query Response
MENUSET | MENUSETAm, text, £1,£2,£f3,£4,£5,f6,n,pl,p2 — e
M Value of m 1001 to 1020: Menu Set No.
B Value of text Character string enclosed by single or double quotates: Menu Set Title
I Value of f1 to f6  None or 1001 to 1200: Menu No. 1 to 6 corresponding to soft keys 1 to 6.
M Value of n None or 1001 to 1020: Next page Menu Set
B Value of p1 1 to 4: Page No.
M Value of p2 1 to 4: Total Page
B Suffix code None
M Example MENUSET A 1001, "Sample

Menu®,1191,11¢2,1103,11¢4,1105,1106,,1,1
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MFM

MFM FM Monitor
B Function Selects the FM voice monitor.
Header Program command Query Response
MFM | MFMAsw MEFM? MEFMA sw

M Value of sw @

M initial setting @

Monitor function OFF

1: Monitor function ON
B Suffix code None

M Example MFMAL
M Restrictions according to model type and options
If there is no opt.07 AM/FM demodulator, this command is invalid.

Monitor function OFF

MFR?

MFR? Multi Marker List Query (Frequency)
B Function Reads the frequency data at the multi marker point.
Header Program command Query Response
MFR? MFR? AN MERAE £=-100 to 3000000000
Transfers the data with no suffix code in units of 1 Hz.
M Vaiue of n to 10

B Suffix code None
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MHI

MHI Highest 10 (Multi Marker)
M Function Registers the multi markers at 10 peak points starting from the highest level.
Header Program command Query Response
MET | MHT
M Example MHI
MHM
MHM Harmonics(Multi Marker)
B Function Registers the multi markers to the 10th harmonic max. , based on the frequency of
the active marker.
Header Program command Query Response
MHM | MEHM
B Example MHM
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MKA?

MKA? Read Marker Level
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? MKA? 1 -
v
w
f
MW Value of | No unit. Level data in units of 1 dB (when display unit system for marker level is dB).
Resolution is 0.01 dB.
M Value of v No unit. Level data in units of [ n V (when display unit system for marker level is V).
Resolution is 0.1 nV.
B Value of w No unit. Level data in units of 1 uW (when display unit system for marker level is W).
Resolution is 1 aW.
M Value of f No unit. Frequency data in units of 1 Hz (for FM MONITOR).
Resolution is 1 Hz.
B Example MKA? 2
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MKACT
MKACT Marker Active
B Function Selects the active multi markers.
Header Program command Query Response
MEKACT MKACTAnND MKACT? n
M Value of n 1 to 10 (Multi marker No.)
B Suffix code None
M Initial setting  1: 1
B Example MKACTA 1
MKC
MKC Frequency Counter
M Function Turns ON/OFF the function for measuring the marker frequency during display
using the counter (same function as MEAS AFREQ).
Header Program command Query Response
MEKC | MKCAsw MKC? MEC sw

M Value of sw

B Suffix code
B Initial setting
B Example

D OFF
1: ON
None

D OFF
MEC A

MRCAL
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MKCF

MKCF Marker to CF

B Function Sets the marker to the center frequency (same function as MKR 2.3, E2).
Header Program command Query Response
MECF | MEKCF

W Example MECF

MKD

MKD Delta Marker Mode
M Function Sets the marker mode to the delta marker mode.
Header Program command Query Respense
MKD | MKD
M Example MKD
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MKF?
MKF? Marker Frequency Read
M Function Reads out the frequency or time data at the marker point. In the delta marker
mode, the frequency or time differences are read out.
Header Program command Query Response
MKF? MEEF? f
r
B Value of | No unit, frequency data with 1 Hz unit, Resolution 0.1 Hz
W Value of § No unit, time data with 1 ps unit, Resolution 0.1 us
M Example MKF ?
MKFC
MKFC Frequency Counter
M Function Turns ON/OFF the function for measuring the marker frequency during display
using the counter (same function as MEAS AFREQ).
Header Program command Query Response
MKFC | MEFCAsw MEFC? SwW

MW Value of sw

M Suffix code
M initial setting
M Example

1,0N : ON
@, 0FF: OFF
None

@ OFF
MEFCAQ
MEKFCAON
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MKFCR
MKFCR Count Resolution
B Function Selects the resolution of the frequency counter.
Header Program command Query Response
MKFCR] MEFCRAE MEKFCR? f
MEFCRAa £=1.16,100,1000
Transfers data withno suffix code in units of 1 Hz.
M Value of f 1Hz
10H=z
100Hz
1kHz
M Value of a UP: UP
DN : DOWN
B Suffix code None : Hz(10"0)
HZ . Hz(10"0)
KHYZ,KZ: kHz(10"3)
MHZ ,MZ: MHz(1076)
GHZ,GZ: GHz(10M9)
M initial setting  1kHz
M Example MKFCRA 1HZ
MKFCRAUP
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MKL?
MKL? Read Marker Level
M Function Reads out the level data at the marker point. In the delta marker mode,
the level differences are read out.
Header Program command Query Response
MKL? MKL? 1
v
W
£
M Value of | No unit. Level data in units of 1 dB (when display unit system for marker level is dB).
Resolution is .01 dB.
M Value of v No unit. Level data in units of 1 nV (when display unit system for marker level is V).
Resolution 15 0.1 nV.
W Value of w No unit. Level data in units of 1 pyW (when display unit system for marker level is W),
' Resolution is 1 aW.
M Value of f No unit. Frequency data in units of 1 Hz (for FM MONITOR).
Resolution is 1 Hz.
M Example MKL?
MKLFREQ
MKLFREQ Multi Marker List Freqg Absolute/Relative
W Function Sets the multi marker list frequency (hour) display to relative or in absolate values.
Header Program command Query Response
MKLFREQ MKLFREQA&A MKLFREQ? a
W Value of a ABS: Absolute
REL: Relative
B Suffix code None
W Initial sefting  ABS: Absolute
B Example MKLFREQAREL
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MKLIST
MKLIST Multi Marker List
M Function Turns ON/OFF the multi marker list.
Header Program command Query Response
MKLIST MELISTA A 5w MELIST? sw sw=ON.OFF

M Valueofsw  1,0N: ON
@,0FF: QFF

M Suffix code None

B Initial setting  OFF: OFF

W Example MKLISTAON

MKLLVL

MKLLVL Multi Marker List Level Absolute/Relative

B Function Sets the multi marker list level display to relative or absolute values.
Header Program command Query Response
MELLVL MEKLLVLAa MKLLVL? a

M Value ofa
M Suffix code

B initial setting
B Example
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MKMCL

MKMCL Clear Multi Marker
B Function Clears all the registered multi markers.
Header Program command Query Response

MEMCL | MKMCL

B Example MKMCL
MKMFL?
MKMFL? Multi Marker All levelffrequency Query
W Function
Header Program command Query Response
MKMFL? i MKMFL? £1,11,£2,12...fn,1n

Multimarkers 1 to 10 sequentially cutput the frequency/time data and level data when they are ON.

fi:  For Trace-A or B, the frequency, no units, and Hz units are output.
For Trace-Time, the time, no units, and 148 units are output.
li: The following values are output according to the level data, no units, and marker level indication
units:
For dB units. Level data in 1 dB units, resolution: 0.01 dB
For V. Level data in 1 nV units, resolution: 0.1 nV
For W. Level data in 1 4W units, resolution: 1 aW
For FM monitors. Frequency data in | Hz units, resolution: 1Hz
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MKMHI
MKMHI Multi Marker

M Function Registers multi markers at the peak point from the maximum level down to the
tenth 1n descending order. (HIGHEST 10)

Header Program command Query Response

MEMHT | MKMHT

B Example MKMHI

MKMHRM
MKMHRM Multi Marker

M Function Registers multi markers at the harmonic frequency ranging from the reference active
marker frequency up to the tenth. (HARMONICS)

Header Program command Query Response

MEMHRM MEMHBRM

B Example MKMHRM
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MKMIN
MKMIN Minimum Search
M Function Finds the minimum point of the spectrum being displayed and moves the marker to
that point.
Header Program command Query Response
MEMIN| MEMIN
B Example MEMIN
MKML?
MKML? Multi Marker List Query (Level)
B Function Reads out the level data at multi markers.
Header Progrém command Query Response
MEML? MEML? AN 1
v
w
£
B Value of n 1 to 10 (multi marker No.)
M Vaiue of | No unit. Level data in units of 1 dB (when display unit system for marker level is dB).
Resolution is 0.01 dB.
M Value of v No unit. Level data in units of 1 nV (when display unit system for marker level is V).
Resolution is 0.1 nV.
B Value of w No unit. Level data in units of 1 pW (when display unit system for marker level is W).
Resolution is 1 aW.
B Value of f No unit. Frequency data in units of 1 Hz (for FM MONITOR).
Resolution is 1 Hz.
None

M Suffix code
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MKMP Marker Position

B Function Specifies the frequency of a specified multi marker number.
Header Program command Query Response
MKMP | MKMPAn, £ MEKMP? /An £

=+ FOOOQ0000 to 8100000000
TFransfers the data with no suffix code in units of 1 Hz.

W Value of n | to 10 (multi marker No.)
B Value of f -100MHz to 8.1GHz
B Suffix code None : Hz(1070)
HZ Hz(1070)
KHZ,KZ: kHz(1073)

MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(10"9)

W Example MKMPA S, 2400MKZ
MKMULTI Multi Marker
B Function Turns ON/OFF the multi marker.
Header Program command Query Response
MEMULTI| MEMULTIA sw MKMULTI? sw sw=ON,OFF

M Value of sw 1,0N:  ON
@,0FF: QOFF
M Suffix code None
M initial setting  OFF: OFF
B Example MKMULTI AON
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MKN

MKN Marker Position
B Function Specifies the zone marker center position on the X axis in the frequerncy or time unit.
Header Program command Query Response
MEN | MKNAE MENT? f,t
MENA T £2-100000000 10 0 10 8100000000
MENAa Transfers the data with no suffix code in units of | Hz.
£=- 1008000000 1 1000000000
Transfers the data with no suffix code in units of § ps.
W Value of -100 MHz to 8.1 GHz (specified when the valid trace is A, B, or BG)
B Value of t -1000 s to 1000 s (specified when the valid trace is TIME)
M Value ofa UP: UP
DN: DOWN
B Suffix code £: None : Hz(1070)
HZ: Hz(1070)
KHZ,KZ: kHz(10*3)
MHZ ,MZ: MHz(1076)
GHZ,GZ: GHz(109)
t: None : ms
Us: s
MS: ms
S: S
M Example MKN A 100MEZ
MENAUP
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MKOFF

MKOFF Marker Mode

I Function Turns off the marker mode.

Header Program command Query Response

MKOFF, MRKOFFAa

M Value of a ALL: Marker off
None : Marker off

M Suffix code None

B Example MEOFF AALL
MEKOFF

MKP

MKP Marker Position

M 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 |MEPAR MEKP? p=0to 500

B value of p 0 to 500

B Suffix code None

B Initial setting  Value of p=250

B Example MEPA250
MEKPASQO
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MKPK
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 com.mand Query Hesponse

MKPK | MKPKAa

B Value of a None: SEARCH PEAK(MAX)
HI: SEARCH PEAK(MAX)
NH: SEARCH NEXT PEAK
NR: SEARCH NEXT RIGHT PEAK
NL: SEARCH NEXT LEFT PEAK
W Suffix code None
M Example MKPKAHT
MEKPKANL
MKPX
MKPX Peak Resolution(Excursion)
B Function Switches the marker mode and executes the MKR to 'functions,
Header Program command Query Response
MKPX | MKPXA1 MKPX? 1 1=0.01 to 50.00
Fransfers the data with no suffix code in units of 1 dB.

W Value of g
M Suffix code

M Initial setting
B Example

0.014dB to 50.00dB (0.01dB step)

None: dB
DB: dB
5.0: 5dB
MKPXALGDRB
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MKR Marker Mode
M Function Switches the marker mode and executes the ' MKR to 'functions.
Header Program command Query Response
MKR |MERAD MEKR? (MERAD n=0to 7
M Value of n ) NORMAL
1 DELTA
2 orF
3 MEKR to CF
4: MKR to REF
5: MER to CF step size
6 AMER to SPAN
) 7 ZONE to SPAN
B Suffix code None
M Initial setting  ©: NORMAL
B Example MERAQ
MKRL Marker to REF
B Function Sets the detection resolution of the peak point.
Header Program command Query Response
MKRIL @ MERL
B Example MKRL
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MKS 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

MES | MEEADN n=0to29to 1l

B Value of n g SEARCH PEAK (MAX)

1: SEARCH NEXT PEAK

21 SEARCH DIP (MIN)

9: SEARCH NEXT RIGHT PEAK

10: SEARCH NEXT LEFT PEAK

11: SEARCH NEXT DIP
M Suffix code None
B Example MKSAQ

MESAS

MKSLCT
MKSLCT Select Multi Marker
M Function Selects one of the multi markers (1 to 10) and sets it to ON or OFF.
Header Program command Query Response
MEKSLCT MKSLCTA, sw MESLCT?An sw sw=ON,OFF

B Value of n 1 to 10 (multi marker No.)

M Vaiue of sw

B Suffix code
M Initial setting
B Example

1,0N: ON

@, OFF; OFF
None

OFF: OFF
MEKSLCTAZ, ON
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MKSP

MKSP Delita Marker to Span

W Function Sets the delta marker frequency to the span (same function as MKR 2.6, KSO).
Header Program command Query Response
MKSP | MESP

M Example MESP

MKSRCH

MKSRCH Marker Search Mode

B Function Sets the marker search mode.
Header Program command Query Response
MEKSRCH MESRCHAE MESRCH?

M Value of a PEAK: Peak Marker

DIP: Dip Marker

M Suffix code None

M initial setting  PEAX: Peak Marker

W Example MKSRCHA PEAK
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MKSS

MKSS Marker to CF Step Size
M Function Sets the marker frequency as the frequency step size (same function as MKR A 5,E3).
Header Program command Query Response
MKSS | MKSS
M Example MKSS
MKTRACE
MKTRACE Active Marker Trace
B Function Specifies the trace for displaying the marker when the display format is trace A on B.
Header Program command Query Response
MXTRACE METRACEA LY MKTRACE? tr
M Value of tr TRA: Trace A
TRB: Trace B
B Suffix code None
B Initial setting  TRA: Trace A
M Example MKTRACEATRE
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MKTRACK
MKTRACK Tracking ON/OFF
B Function Sets the signal tracking function to ON/OFF.
Header Program command Query Response
MKTRACK | MKTRACK Asw MEKTRACK? sw sw=ON OFF
B Value of sw 1,0N: ON
@, OFF: OFF
B Suffix code None
M |nitial setting  OFF: OFF
B Example MKTRACK AON
MKW
MKW Zone Marker Width
M Function Specifies the zone marker width in the div unit.
Header Program command ' Query Response
MKW | MKWAnD MEW? MEWARN a=0t0 25107
M Value of n ?: 0.5div
1: Spot
2: 10div
5: 1div
6: 2div
7 : Sdiv
W Suffix code None
B Initial setting  5: ldiv
M Example MEWA 1
MEWAS
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MKZ
MKZ Zone Marker Position
B 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 | MKZAp MKZ? MKZ Ap

B Value of p 0 to 500

B Suffix code None

B Initial setting  Value of p=250
B Example MKZ 250

MKZA 500
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MKZF

MKZF Zone Marker Position
M Function Specifies the zone marker center position on the X axis in frequency domain or
zero span mode.
Header Program command Query Response
MEZF | MKZFAE MEKZE? f
MEZFALT t
£=-100000000 to 0 to 8100000000
‘Transfers the data with no suffix code in units of { Hz.
11000006008 to 1000000000
Transfers the data with no suffix code tn units of § ps.
B Value of -100 MHz to 8.1 GHz (specified when the valid trace is A, B, or BG)
M Value of t -1000 s to 1000 s (specified when the valid trace is TIME)
M Suffix code £ None : Hz(10"0)
HZ: Hz(10"0)
KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(1009)
t: None : ms
Us: s
MS: ms
g: 8
B Example MKZFALQEMEZ
MXZFAL2Q0000000
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MLI Multi Marker List
M Function Executes On/Off to the multi marker list.
Header Program command Query Response
MLTI |MLIAsw MLI? MLIAsw sw=b). }
M Value of sw @,0FF: ' Off
1,0W: Oon
M Suffix code None
B initial sefting  1: on
M Example MLIAQ
MLO
MLO Multi Marker Off
B Function Executes Off to the multi marker function.
Header Program command Query Response
MLO | MLO
M Example MLO
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MLR?
MLR? Multi Marker List Query (Level)
W Function Reads out the level data at the multi marker point.
Header Program command Query Response
MLR? MLR?AD MLRA1L
v
w
£
B Value of n 1to 10
W Value of | No unit. Level data in units of 1 dB (when display unit system for marker level is dB).
Resolution is 0.01 dB.
W Value of v No unit. Level data in units of 1 nV (when display unit system for marker level is V).
Resolution is 3.1 nV,
W Value of w No unit. Level data in units of 1 uW (when display unit system for marker level is W).
Resolution is I aW.
W Value of f No unit. Frequency data in units of I Hz (for FM MONITOR).
Resolution is 1 Hz.
MMASK
MMASK Select Mask
B Function Selects one of masks 1 to 5 used for mask management functions.
Header Program command Query Response
MMASK | MMASKAN n

MMASK?

W Value of n
W Suffix code

M Initial setting

M Example
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MMASKDEL
MMASKDEL  Delete MASK
M Function Removes one point from the mask data.
Header Program command Query Response
MMASKDEL MMASKDEL AP
B Value of p 1 to 32 (Point No.)
M Suffix code None
M Initial setting  (None)
B Example MMASKDEL A 1Q
MMASKDSP
MMASKDSP Mask Display Mode
B Function Specifies how the mask management screen is displayed.
Header Program command Query Response
MMASKDSP | MMASKDSFPAa MMASKDSP? sw=GRAPH.LIST

M Vaiue of a GRAPH: GRAPH
LIST: LIST

B Suffix code None

M Initial setting  LIsST

M Example MMASKDSP A GRAPH
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MMASKIN
MMASKIN  Insert Point
M Function Adds one point to the mask data.
Header Program command Query Response

MMASKIN MMASKINAP,£.1

M Value of p 1 to 32 (Point No.)
B Value of f 0 to 3GHz(In casse of MS2651B/61B/61C)
0 to 8.1GHz(In casse of MS26353B/63B/63C)
B Value of | 200.00dBm to 200.00dBm (ABSOLUTE)
200.00dB to 200.00dB(RELATIVE)
B Suffix code p: None
f: None: Hz
Hz: Hz
KHZ ,KZ: KHz
MHZ , MZ - MHz
GHZ : GHz
1: None

DB,DBM,DM:  dBordBm
B initial setting ~ (None)
M Example MMASKINAZ, 1O@MHZ, -20 . 5DBEM
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MMASKINI
MMASKINI Initiate Line / Mask
M Function Initializes the template limit line data.
Header Program command Query Response
MMASKINI | MASKINIAa
B Value of a UPl: LIMIT 1 UPPER
UP2: LIMIT 2 UPPER
Lwl: LIMIT 1 LOWER
LW2: LIMIT 2 LOWER
B Suffix code None
MMASKL
MMASKL Select Line
B Function Selects the type of limit lines used for mask management functions.
Header Program command Query Response
MMASKL MMASKL A& MMASKIL?
M Value of a UPL: LIMIT 1 UPPER
UP2: LIMIT 2 UPPER
LWi: LIMIT 1 LOWER
LW2: LIMIT 2 LOWER
B Suffix code None
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MMASKLABEL
MMASKLABEL Mask Label
M Function Specifies the mask label (name).
Header Program command Query Response

MMASKLARBEL | MMASKLABEL AN, text | MMASKLAREL?n | text

M Value of n 1 to 5 (Mask No.)
B Value of text  Character string within 24 words enclosed by single or double quotes.
M Suffix code None
B Initial setting  (None)
B Example MMASKLABELAL, "std-01"
MMASKLARELAZ, "CHECKO1!

MMASKPD?

MMASKPD? Read Limit Line Point Data

B Function Reads out one point of the mask data.

Header Program command Query Response
MMASKPD? MMASKPD? Ap £

1
f=-C to 8160000000
Transfers the data with no suffix code in units of 1 Hz.
1=-200.00 to 200.00
Transfers the data with no suffix code in units of 1 dB.

M Value of p 1 to 32 (Point No.)

M Suffix code None
B initial setting  (None)
M Example MMASKPD? 41
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MMASKREL
MMASKREL Template Level Mode
M Function Allows the mask level data to be set in relative or absolute values.
Header Program command Query Response
MMASKREL | MMASKREL /8w MMASKREL? sSw
M Valueofsw  on: RELATIVE
OFF: ABSOLUTE
B Suffix code None
B Initial setting  OFF: ABSOLUTE
B Example MMASKRELAON
MMASKRP
MMASKRP Replace Point
M Function Replaces one point of the mask data.
Header Program command Query Response

MMASKRP MMASKRPADP, £,1

M Value of p
B Value of f
M Value of |

W Suffix code

B Initial setting
W Example

I to 32 (Point No.)

0to 8.1GHz

-200.00dBm to 200.00dBm (ABSOLUTE)
-200.00dB to 200.00dB(RELATIVE)

D: None
£: None: Hz
Hz: Hz
KHZ ,KZ: KHz
MHZ , MZ : MHz
GHZ : GHz
1: Normne : dB or dBm
DE,DEM, DM: dB or dBm
(None)

MMASKRPALQ.TMHZ, -20 . 5DEM
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MNOISE
MNOISE Noise Measure Method
B Function Selects the caleulation method for noise measurement.
Header Program command Query Response

MNOISE MNQISEa MNOISE?

M Value of a ABS: Absolute method
CN: C/N Ratio method

B Suffix code None
B Initial setting  ABS: Absolute method
B Example MNOISEAABS
MOBW
MOBW OBW Measure Method
B Function Selects the calculation method for OBW.

Header Program command Query Response

MOBW | MOBW A a MORW?
M Value of a XDB : XdB Down method

. N: N% method

B Suffix code None
M Initial setting  N: N% method
B Example MOBW AN
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MON

MON Monitor Mode
M Function Selects the function for monitoring the sound from the detector output.
Header Program command Query Response
MON | MONAa | MONZ?
M Value of a AM: Amplitude Modulation
FM: Fregency Modularion (for broadcasting)
FM NARROW: Narrow band FM (for communication)
TV : TV sound monitor
OFF: OFF
M Suffix code None
M Initial sefting OFF: OFF
B Example MONAAM

M Restrictions according to model type and options

If there is no opt.07 AM/FM demodulator, this command is mvahd
If there is no opt. 07 AM/FM demodulator and opt.16/21 Television monitor, MON

TV command is invalid.

MONVOL

MONVOL Monitor Volume

MW Function Adjusts the volume of the sound monitor.
Header Program command | Query Hesponse
MONVOL MONVOLAD MONVOL?

W Value of n 0 to 20(1step)

M Suffix code None

B [nitial setting 10

M Example MCNVOLAL@

| Restrlctlons according to model type and options

If there is no opt.07 AM/FM demodulator, this command is invalid.
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SECTION 8 DETAILED DESCRIPTION OF CCMMANDS

MOV
MOV Move Trace
B Function Copies the specified trace wave data.
Header Program command Query Response
MOV | MOVALYL,tr2
W Value of tr1,tr2 TRA: Trace-A
ey TREB: Trace-B
B Suffix code None
B Example MOV ATRA, TRB
MPS Marker Position
M Function Specifies the position of a specified multi marker.
Header Program command Query Response
MPS [MPSAND,P MPS? AR MPSAD
B Value of n 1t 10

M Value of p @ to 500

B Suffix code None

M Initial setting  ©: Left side of the wave display
M Example MPSAL, 250
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MSE Select Multi Marker
B Function Sets a specified mult marker on or off.
Header Program command Query Response
MSE | MSEAnND, sw MSE?An MSEA sw sw=0, |
W Value of n 1to 10
W Vaiue of sw ®,0FF: Off
1,0N: On
M Suffix code None
M Initial setting  1,1: Marker 1: On
2 to 10,9: Markers 2 to 10: Off
W Example MSEAZ, ON
MSOPEN Open menu set
B Function Opens a menu set. (Display)
Header Program command Query Response
MSOPEN MSOPENA M
B Value of m 1001 to 1020: Menu set number
B Suffix code None
B Example MSOPENA LO@L
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SECTION 8 DETAILED DESCRIPTICN OF COMMANDS

MTQ

MTO Tracking OFF
W Function Sets the signal tracking function to OFF,
Header Program command Query Response
MTQ@ | MTQ
B Example MTO
MTH1
MT1 Tracking ON
B Function Sets the signal tracking function to ON.
Header Program command Query Response
MT1 | MT1
M Example MT1
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MTEMP
MTEMP Select Template
W Function Selects one of templates 1 to 5 used for template management functions.
Header Program command Query Response
MTEMP | MTEMP An MTEMP?
M Value of n 1 to 5 {template No.)
M Suffix code None
M initial setting 1
M Example MTEMPAL
MTEMPDEL
MTEMPDEL  Delete Template
B Function Deletes one point of the template data.
Header Program command Query Response
MTEMPDEL MTEMPDELAD
W value of p 1 to 32 (Point No.)
B Suffix code None
M Initial setiing  (None)
M Example MTEMPDELA1®
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MTEMPDSP
MTEMPDSP Template Display Mode
W Function Specifies how the template management screen 1s displayed.
Header Program command Query Response
MTEMPDSP MTEMPDSPOa MTEMPDSP?
M Value of a GRZPH: GRAPH
LIST: LIST
M Suffix code None
M initial setting  LIST
B Example MTEMPDSPAGRAPH
MTEMPIN
MTEMPIN Insert Point
M Function Adds one point to the template data.
Header Program command Query Response
MTEMPIN MTEMPINAPR, £, 1
M Value of p 1 to 32 (Point No.)
M Value of t -1000 s to 1000 s
M Value of | -200.00dBm to 200.00dBm (ABSOLUTE)

M Suffix code

M Initial setting
M Example
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~200.00dB to 200.00dB(RELATIVE)

D: None
T None: ms
Us: fs
MS: ms
S S
1. None: dB or dBm
DB, DBM, DM: dB or dBm
{(None)

MTEMPINAZ . 1QMS, -2¢.5DBM




SECTION 8 DETAILED DESCRIPTION OF COMMANDS

MTEMPINI
MTEMPINI Initiate Line / Template
M Function Initializes the template limit line data.
Header Program command Query Response
MTEMPINIL MTEMPINI Az
M Value of a UP1: LIMIT 1 UPPER
UP2: LIMIT 2 UPPER
LWl : LIMIT I LOWER
LW2 : LIMIT 2 LOWER
M Suffix code None
B Example MTEMPINI AUPL
MTEMPL
MTEMPL Select Line
B Function Selects the type of limit lines used for template management functions,
Header Program command Query _ Response
MTEMPL MTEMPLAa MITEMPL? a
MW Value ofa UPL: LIMIT | UPPER
UP2: LIMIT 2 UPPER
LWl: LIMIT 1 LOWER
LW2: LIMIT 2 LOWER

M Suffix code None
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MTEMPLABEL
MTEMPLABEL Template Label

M Function Specifies the template label (name).
Header Program command Query Response
MTEMPLAREL | MTEMPLABELAN, text |{MTEMPLABELYn | text
M Value of n 1 to 5 (Template No.)
M text Character string within 24 words enclosed by single or double quotes.
M Suffix code None
B initial setting  (None)
M Example MTEMPLABELAL, "RCR-28"
MTEMPLABELAZ, 'CHECK@1'
MTEMPPD?
MTEMPPD?  Read Limit LIne Point Date
M Function Reads out one point of the template data.
Header Program command Query Response
MTEMPED? MTEMPPD? Ap £, 1
p=11t032 | t=-1000000060 to 1000000000
Transfers the data with no suffix code in units of 1 ys.
i=-200.00 to 200.00
Transfers the data with no suffix code in units of { dB.
MW Value of p 1 to 32 (Point No.)

M Suffix code
M Initial setting
M Example
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

MTEMPREL
MTEMPREL Template Level Mode
M Function Allows the template level data to be set in relative or absolute values.
Header Program command Query Response
MTEMPREL | MTEMPREL A sw MTEMPREL? sw
M Valueof sw  on: RELATIVE
OFF: ABSOLUTE
B Suffix code None
M initial setting  OFF ABSOLUTE
M Example MTEMPREL A ON
MTEMPRP
MTEMPRP Replace Point
B Function Replaces one point of the template data.
Header Program command Query Response

MTEMPRP MTEMPRPAD, t, 1

B Value of p
B Value of t
B Value of |

M Suffix code

B Initial setting
B Example

1 to 32 (Point No.)

-1000sec to 1000sec

-200.00dBm to 200.00dBm (ABSOLUTE)
-200.00dB to 200.00dB(RELATIVE)

p: None
t: None : msec
Us: Lsec
MS: MSec
S: sec
i: None : dB or dBm
DB, DBM, DM: dB or dBm
None

MTEMPRPA3.10OMS, -2¢. 5DBM
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MVL Monitor volume
B Function Adjusts the volume of the sound monitor.
Header Program command Query Response
MVI | MVLARD MVL? MVLAN
M Value of n 0 to 20

B Suffix code None
M Initial setting 19
M Example MVLAS
M Restrictions according to model type and options
If there is no opt.07 AM/FM demodulator, this command is invalid.

MXMH

MXMH Max Hold

M Function Sets the mode for processing the trace waveform to MAX HOLD.
Header Program command Query Response

M¥MH | MXMHAtY

M Value of tr TRA: Trace A
TRA: Trace B

B Suffix code None

M Example MXMHATRA
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MZW Zone Marker Width
M Function Specifies the zone marker width on the X axis in the point unit.
Header Program command Query Response
MZW | MZIWAD MZW? MZWAD
B Value of p 1 to 501
B Suffix code None
M Initial setting  w=51
B Example MZWAL
MZWASL
MEZWABEL
MZWF Zone Marker Width
M Function Specifies the zone marker width on the X axis in one of the frequency units.
Header Prograrm command Query Response
MZWF | MZWFAL MZWE? £
f=1 t0 8100000000
Transfers the data with no suffix code in units of 1 Hz
M Value of f 1Hz to 3GHz(In case of MS2651B/61B/61C)

M Suffix code

1Hz to 8.1GHz(In case of MS2653B/63B/63C)
None : Hz(1070)

HY Hz(10"0)

KHZ ,KZ: kHz(10"3)

MHZ,MA: MHz(10"6)

GHZ,GZ: GHz(1079)

M Initial setting  Width equivalent to 1 div (30 MHz)

M Exampie

MZWEF A 100
MZWF A 1MHZ
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OBWN
OBWN OBW N% Value
M Function Sets the conditions of the occupied frequency bandwidth in units of 1%.
Header Program command Query Response
OBWN | OBWN.AnD OBWN? n
M Value of n 0.01 t0 99.99 (0.01 step) : 0.01 to 99.99% (0.01%step)
B Suffix code None
B initial setting  99%
M Example OBWN 4 80
OBWXDB
OoBWXDB OBW XdB Value
W Function Sets the conditions of the occupied frequency bandwidth in units of 1 dB.
Header Program command Query Response
OBWADE OBWXDB /1 OBWXDEB? L
M Value of | 0.01 to 100 (0.01 step) :  0.01 to 100dB (0.01dB step)
B Suffix code None : dB
DB: dB
B Initial setting 25488
MW Example OBWXDE A EDB
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PARADSP
PARADSP Parameter display type
B Function Sets the display method for the parameter type.
Header Program command Query ' Response
PARADS? [PARADSPAND PARADSP? n
M Value of n 1: TYPEI1 (Displays the title and the coupled parameter)
2: TYPE2 (Displays the marker in large characters and the coupied parameter)
3: TYPE3 (Displays the marker in large characters and the title)
B Suffix code None
B Initial setting 1 TYPE1
M Example PARADSPA3
PCF
PCF Peak to Center Frequency
W Function Finds the maximum point of the spectrum being displayed, and sets the center
frequency to that point.
Header Program command Query Response
PCF | PCF
M Example PCF
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PINI

PINI Partial Preset
M Function Executes partial initialization.
Header Program command Query Reéponse

PINI | PLNIAR

M Value of n

: Preset All (initializes all parameters in the same way as "IP" and "INL")

: Preset Sweep Control (initializes sweep control items.)

. Preset Level Parameter (initializes vertical-axis items.)
: Preset Freq/Time parameter (initializes horizontal-axis items.)

M Example PINIAD

0
1
2: Preset Trace Parameter {initializes {race items.)
3
4

PLF

PLF Plotting Paper Form
B Function Specifies the paper size for the plotter.
Header Program command Query Response
PLF | PLFAD PLF? PLEFAND
B Value of n 0: A4
1: A3
M Suffix code None
M Initial setting  ©: Ad
M Example PLFAL
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PLI
PLI Direct Plot Output item For Plotter
M Function Specifies the mformation (e.g. waveform only, scale only) to be plotted directly.
Header Program command Query Response
PLT | PLIAN PLI? PLIAND
M Value of n 0 ALL
1: TRACE ONLY
2: SCALE ONLY
B Suffix code None
B Initial setting  ©: ALL (provided the already set is not initialized)
B Example PLIAD .
PLOT
PLOT Direct Plot
B Function Executes direct plotting.
Header Program command Query Response
PLOT | PLOT
B Example PLOT
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PLS Direct Plot Start
M Function Starts direct plotting.
Header Program command Query Response
PLS | PLSAD
M Example PLSAQ
W Note: This command starts the next command processing after completion of the
editing print data.
To wait the next command until end of the printing, use the PRINT or PLOT
command.
PLTA
PLTA Direct Plot Plotter Address
B Function Sets the GPIB address of the plotter for direct plotting.
Header Program command Query Response
PLTA | PLTAAD PLTA? PLTALDN

W Value of n 01to 30
B Suffix code None

| Initial setting

M Example PLTAAD
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

PLTARA
PLTARA Plotting Size
B Function Specifies the size of the plotting area.
Header Program command Query Response
PLTARA | PLTARA AA PLTARA? &
W Value of a FULL: total
QTR: 1/4 size
B Suffix code None
B initial setting  FULL: total
M Example PLTARA QTR
PLTHOME
PLTHOME Set Home Position I
M Function Initializes the printing position to the upper left-corner when the selected
LOCATION is AUTO.
Header Program command Query Response

PLTHOME PLTHOME -
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PMCS
PMCS Memory Card
B Function Selects the slot from the build-in memory card.
Header Program command Query Response
PMCS | PMCS 4L a PMCS? a
M Value of a SLOT1:  Slot 1 (upper slot)
SLOTZ2: Slot 2 (lower slot)
M Suffix code None
M initial setting  sLoT1:  Slot 1 (provided the already set is not initialized)
MW Example PMCS A SLOT2 .
PMOD
PMOD Prenter Type
M Function Selects the type of printer for direct plotting.
Header Program command Query Response
PMOD | PMODAR PMOD? PMODAND
B Value ot n @ Printer .... HP-GL
1: Printer .... GP-GL
2: Printer .... VP-600 (ESC/P)
3: Printer .... HP2225 (Hewlett Packard)
4. BMP-format file
M Suffix code None
B Initial setting  2: Printer ....VP600
W Example PMODA2
PMOD AL
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PMY

PMY Dual-Port Memory
W Function Writes to the dual port memory or reads from the momory for PTA.
32 bytes X 32 memories
Header Program command Query Response
PMY | PMYAn,Db n=0to 3l b=dae | PMY?An, b
M Value of n Dual port number: 0 to 31
B Vaiue ofb Data enclosed in single or double quotes
M Vaiue of ¢ Number of data items read from the dual port memory: 1 to 32
W Example PMYAQ, "5@"
PMY A0, 1
PORT
PORT Control Port Select
W Function Selects the port for the external device controlled form the PTA.
Header Program command Quety Responss
PORT | PORT An PORT? PORT AN
M Vaiue of n 1: RS232C
2: GPIB
3: PARALLEL(CENTRO)
B Suffix code None
M Initial setting  L: RS232C (provided the already set is not initialized)
B Example PORTAL
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POWERON Power on State
B Function Sets the power on status.
Header Program command Query Response
POWERON POWERONAa POWERON?
M Value of a IP: Initialized (Preset) status
LAST: Status at last power-off
1to 12: Reads and sets the specified recall memory contents.
B Suffix code None
M Initial setting  LAST: Status at power-off
W Example POWERONA 12
PP Presel Auto
B Function Sets the auto tune of preselect
Header Program command Query Response
PP PP e —_——
H Example PP

B Restrictions according to model type and options
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS
PREAMP Pre Amplifier
I Function Sets the preamplifier on/off.
Header Program command Query Response
PREAMP PREAMP /. sW PREAMP? sw sw=0FF.ON
W Valueofsw  ¢,0rF:  Off
1,0N: On
M Suffix code None
M Initial setting  CFF: Off
M Example PREAMP /0N ,
M Restrictions according to model type and options
H there is no opt.08 RF preamp, this command is mvalid.
PRESEL Presel Tune
M Function Sets the auto tune of preselect
Header Program command Query Response
PRESEL PRESELA& PRESEL? a a= 128 1o 127
B Vaiueofa AUTO: Auto tune
—-128 to 127: MANUAL set

B Suffix code None
M Initial setting

M Example PRESELAAUTC

M Restrictions according to model type and options
This command is an MS2653/63B/63C dedicated command.

DMANUAL) (the preselect tune already registered is not initialozed)
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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 PRIAAD PRIA?
M Value of n 0to 30

B Suffix code None

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

B Example PRIAALT
PRINT
PRINT Direct Plot
W Function Executes direct plotting.
Header Program command Query Response

PRINT| PRINT

M Example PRINT
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PRINTMAG
PRINTMAG Printer Magnification
M Function Selects printer magnification.
Header Program command Query Response
PRINTMAG PRINTMAGAa PRINTMAG?
M Value of a 11 I x 1 (Same size)
21: 2 x 1 {double height)
1z 1 x 2 {double width)
22 2 x 2 (Four times)
23 2 x 3 (Six times)
24 2 x 4 {(Eight time)
M Suffix code None
M Initial setting  12: 1 x 1 (Same size)
B Example PRINTMAGA 22
PRL
PRL Peak to Reference Level
M Function Finds the maximum point of the spectrum being displayed, and sets it level to the
reference level.
Header Program command Query Respanse
PRL PRL
M Example PRL
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PRTPORT
PRTPORT Printer port
B Function Printer port.
Header Program command Query Response
PRTPORT | PRTPORT A& PRTPORT? &

M Valueofa RS232C: RS232C

GPIBR: GPIB
PARALLEL: PARALLEL(CENTRO)
NONE : NONE
M Example PRTPORT 4 PARALLEL
PRTY
PRTY - Parity
I Function Sets the parity bit for RS-232C.
Header Program command Query Response
PRTY | PRTY An PRTY? n
W Value of n EVEN : Even
ODD: Odd
OFF: Off (None)
M Suffix code None
M Initial setting  OFF: Off (None)
M Example PRTY AEVEN
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PSW
PSW Zone Sweep
M Function Sets the zone sweep to ON/OFF.
Header Program command Query Response
PSW | PSWAsw PSW? PESWA sSW sw=ON,OFF
M Value of sw 1,0N: ON
®,0FF: OFF
M Suffix code None
M Initial setting  oFr: OFF
B Example PSWAON
PTA
PTA PTA Switch / PTA Status ]
M Function Sets the PTA to ON/OFF.
Reads whether PTA 1s BUSY or READY. (PTA OFF resets the PTA program.)
Header Program command Query Response
PTA ; PTAASW PTA? PTALAD

M Value of sw

M Valueofb

M Suffix code
B Initial setting
B Example

1,0N: ON

@, 0FF: OFF

@: PTA is of Ready state.
1: PTA is of Break state.
2: PTA is of Busy state.
3: PTA is of Run state.
None
QFF:
PTAAD

OFF (provided that PTA OFF is not affected by the INI command)
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PTL
PTL PTL I/ O Mode
B Function Selects the mode for controlling PTA via GPIB/RS-232C.
Header Program command Query Response
PTL | PTLASW PTL? text

W value of sw

W Text

B Suffix code
M Initial setting

2. PTA is not controlled by GPIB/RS-232C.

1: PTA is controlled by GPIB/RS-232C.

Text at one statement of PTA-program/PTA-library

None

OFF (provided the mode already allocated is not initialized)

W Example PTLAG: OFF
PTLA1l:  Input (mode to transfer a command or statement to PTA)
PTL?: Qutput (mode to transfer a statement from PTA to an external device)

PWRSTART

PWRSTART Power Measure Start Point

M Function Specifies the point at which to start burst-power measurement.

Header Program command Query Response
PWRSTART | PWRSTARTAD PWRESTART? )

B Value ofp 0 to 500

B Suffix code None

M Initial setting  10¢point

M Example DPWRSTART A 100
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PWRSTOP
PWRSTOP Power Measure Stop Point
M Function Specifies the point at which to terminate burst-power measurement.
Header Program command Query Response
PWRETOP PWRSTOPAD PWRSTOP?

W Valurof p
B Suffix code
B Initial setting
| Example

0 to 500

None
4PPpoint
PWRSTOPALQD
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

QPD

QPD QP/EMC On/Off
B Function Sets the QP/EMC function to ON/OFF,
Header Program command Query Response
QPD QPDAN QPD? QPDAnN
M Value of n E OFF
1: ON

M Suffix code None

M nitial setting  ¢: OFF

M Example QPDAL

M Restrictions according to mode! type and options

If there is no opt.12 or 13 QP detector, this command is invalid.
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SECTION B DETAILED DESCRIPTION OF COMMANDS

RB
RB Resolution Bandwidth
MW Function Sets the resolution bandwidth (same function as RBW).
Header Program commanc Query Response
REB RBAEL RBE? i £=30 1o 5000000
RBRAa Transfers the data with no suffix code in units of 1 Hz
B Value of f 30 Hz to 1| MHz (1/3 sequence), 3 MHz (MS2661C/2663C), 3 MHz (MS2651B/
2661B/2653B/2663B), 200 Hz, 9 MHz 120 kHz (for QP/EMC function)
M Value of a UP: RBW UP
DN : RBW DOWN
AUTO: RBW AUTO
M Suffix code £: None: Hz(1070)
HZ: Hz(10"0)
KHZ,KZ: kHz(10"3)
MuZ,M7Z: MHz(10%6)
GHZ,GZ: GHz(10"9)
a: None

B Initial setting
M Example

RBW=calculated value when AUTO is selected for RBW
RBA3IKHZ

B Restrictions according to model type and options

¢ If there is no opt.02 narrow RBW; 30 Hz, 100 Hz and 300 Hz cannot be selected.
« If there is no opt.12 QP detector; 200 Hz cannot be selected.

» If there is no opt.12 or 13 QP detector; 9 kHz, 120 kHz cannot be selected.

» If MS2651B/2661B/2653B/2663B, RBW; 3 MHz cannot be selected.

» If MS2661C/2663C, RBW,; 5 MHz cannot be selected.
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RBSPAN
RBSPAN Resolution Bandwidth/Span Ratio

M Function Sets the RBW according to RBW/Span Ratio.

Header Frogram command Query Response

RBSPAN| RBSPAN A SW RESPANT sw

B Value ofsw  OFF: OFF
0 OFF
N: ON
I: ON
M Initial setting OFF: OFF
B Suffix code None
M Example RBSPANAON
B Restrictions according to model type and options
In case of EMC ON, this setting is not available.
MS2660C series only can be set.

RBR
RBR Resolution Bandwidth/Span Ratio
B Function Sets the RBW/Span Ratio.
Header Program command Query Response
RBR | RBRATE REBR? £
B Value of f 0.001 to 0.100 (resolution 0.001)

M Suffix code None

M Initial setting  0.01

B Example RERAO.05

M Restrictions according to model type and options
In case of EMC ON, this setting is not available.
MS2660C series only can be set.
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RBW
RBW Resolution Bandwidth
M Function Sets the resolution bandwidth.
Header Program command Query Response
RBW RBWAN RBW? RBWAN
W Vaiue of n ?: 30Hz
1 100Hz
23 300Hz
3 1kHz
4: 3kHz
5: 10kBz
6 30kHz
7 100kHz
3 300kHz
R 1MHz
10 200Hz {for QP/EMC)
11: 9kHz (for QP/EMC)
12: 120kHz (for QP/EMC)
14 3MHz (MS2661C/2663C)
15: SMHz (MS2651B/2661B/2653B/2663B)

M Suffix code None

M Initial setting

M Example RBWAS
M Restrictions according to model type and options
e If there is no opt.02 narrow RBW, n=0.1,2 cannot be selected.
« If there is no opt.12 QP detector, n=10 cannot be selected.

¢ If there 1s no opt.12 or 13 QP detector, n=11,12 cannot be selected.

Calculated value when AUTO 1s selected for RBW

o IfMS2651B/2661B/2653B/26638, n=14 cannot be selected.
« [f MS2661C/2663C, n=15 cannot be selected.
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RC

RC Recall Data from Internal Register
M Function Recalls trace data/parameter data from the built-in memory (same function as RGRC).
Header Program command Query Response
RC RCAn
M Value of n 1 to 12 (Register No.)
B Suffix code None
B Example RCA1
RCM
RCM Recall Data from Memory Card
B Function Recalls the measurement conditions (parameters) and measured results (traces)
from memory card.
Header Program command Query Response
RCM | RCMAR
M Vaive of n 1 to 999 (File No.)
M Suffix code None
W Example RCMA2 RCMAL7
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RCS

RCS Write Off Recall Data
M Function Recalls data from memory card and sets the storage mode to "View".
Header Program command Query HResponse
RCS JRCEAN .
B Value of n 1 to 999
B Suffix code None
M Example RCSAL
RDATA
RDATA Recalled Data
M Function Specifies the data to be recalled.
Header Program command Query Response
RDATA | RDATAA 2 RDATA? a
M Value of a TP: Trace & Parameter
P - Parameter Only
TPV: Trace & Parameter (view)
PER: Parameter (except RLV)
M Suffixcode ~ Norne
M initial setting  TP: Trace & Parameter (provided the already set is not initialized)

M Example RDATAATE
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RES?

RES? Measure Result
M Function Reads out the results functions.
Header Program command Query Response
RES? RES? datai
datal data2
datal,data? data3 datad
M Vaiues of datat,data2,data3, and data4
Measure ‘ccntmi ftem Response Value of datat Value of data2 Value of datald Vaiue of datad
{corresponding command)
When I?c Measure Hem CFF Not transferred Not transferred
or sub ltem is OFF
FREQ COUNT Value of f with no
(MEASAFREQ,ON) £ suffix code in units of 1
Hz Resolution: | Hz
NOISE MEASURE Value of | with no
(MEASANQISE ABS) suffix code in upits of |
(MEASANOISE,C/N) 1 dB {dBm/ch, dBm/Hz,
dBe/ch, dBc/Hz).
Resolution: 0.01 dB
OBW MEASURE Qceupied bandwidih of | Center frequency of 2
(MEASLOBW XDB) f£1,£2 fl with no suffix code | with no suffix code in
IMEASLAOBW.N) in units of | Hz. units of 1 Hz.
Resolution: 1 Hz Resolution: I Hz
ADJCH MEASURE Lower channel of Upper channel fo CH Lower channel of CH Upper channel of CH
(MEASLADLUNMD) 151,101 CHSEPA! of L1 with | SEPAZ of iUl withno { SEPAZofILZwithno | SEPA2 of U2 withno
(MEASLADIMOD) 112, 152 no suffix code inunits | suffix code in units of 1 | suffix code in units of I | suffix code in units of |
of 14B. dB. dB. dB.
Resolution: 0.01 4B Resolution: 0.01 dB Resolution: 0.0 dB Resolution: 0.01 d8
MASK Value of CH Limit Value of C2{ Limit 2
{MEASAMASK,CHECK) ci,02 check result) check result)
(:PASSI, EFALL (:PASS1. I'FAIL
TEMFLATE Value of C1{ Limit | Value of C2({ Limit 2
(MEASATEMP CHECK)Y C1,CE check result) check result)
(:PASSI, LFAIL O:PASS|. LFAIL
BURST POWER dB m value of | with pW valoe of w withno
MEASURE 1w no suffix code in suffix code in units of 1
(MEASAPOWER EXE) units of 1 dBm. pW. Resolution; 1 pW
Resolutior: 0.01 dB
11,12 Value of 11 withno Value of 12 with no
(In case of Marker | suffix code in units of | | suffix code in units of
CHANNEL POWER notspot moded  [dBm. dBm/Hz.
MEASURE Resolution: 0.01 4B Resolution: 0.01 4B
(MEASLCHPWR.ON) 1 Valge of 1 with no
{In case of Marker | suffix code in units of |
spot mode) dBm/Hz
Resolution: .01 dB

If the MEASURE function has caused a calculation error or execuiion error, the affected value is
represented by "E*EY,

M Exampie
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SECTICN 8 DETAILED DESCRIPTION OF CCMMANDS

"RGRC

RGRC Recali Data from Internal Register
B Function Recalls trace data/parameter data from the built-in register {(same function as RC).
Header Program command Query Response

RGRC | RGRCAn

B Value of n 1 to 12 {Register No.)
B Suffix code None
M Example RGRCAL

RGSV
RGSV Save Data into Internal Register
M Function Saves trace data/parameter data to the built-in register (same function as SV).
Header Program command Query Response

RGSV | RGSVAnN

B Value of n I to 12 (Register No.)

B Suffix code None
M Example RGSVAL
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RL

RL Reference Level
W Function Sets the reference level (same function as RLV).
Header Program command Query Response
RI RLAL RL? 1
RLaa 1: No units value depending on the current scalunit.
the UV units are selected for V-unit system, and
W units are selected for W-unit sysiem.
M Value of | Value from -100 dBm to +30 dBm (0.01 dB step)
M Value of a UP: LEVEL STEP UP
DN: LEVEL STEP DOWN
W Suffix code None : No units value depending on the current scale unit. The V units
are always selected when in LIN mode.
DE,DBM, DM: dBm
DBMV: dBmV

DBUV:  dBuV
DEUVE:  dBuV(emf)
DBUVM:  dBuV/m

V: Vv
MV : mV
uv: uv
W: W
MW : mw
UW: pwW
NW : nW
PW: pW
FW: fw

W Initial setting  1=-10dBm

B Example RLA - 10@DBM
RLABV.
RLA-1@V
RLAUP
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RLN Reference Line
M Function Specifies the location of the data display standard line obtained using the A-B function.
Header Program command Query Response
RLN | RLNAND RLN? RLNADN

M Value of n

M Suffix code
M Initial setting
M Example

@ Top

1: Middie
2 Bottom
None

1: Middle
RINAZ
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RLV Reference Level
B Function Sets the reference level {same function as RL).
Header Program command Query Response
RLV |RLVAL RLVAL |

RLV?

1: No units value depending on the current scale
unit. The pV units are selected for V-unit system, and
UW unitsare selected for W-unit system.

B Value of |

B Suffix code

M Initial setting
B Example
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Value from -100 dBm to +30 dBm (0.01 dB step)

UP: LEVEL STEP UP

DN: LEVEL STEP DOWN

None : No units value depending on the current scale unit. The V units
arealways selected when in LIN mode.

DB,DBM,DM;: dBm

DBEMV : dBmV

DBUV:  dBuv

DBUVE: dBuV(emf)
DBUVM:  dBuV/m

V: Vv
MV : mV
Uv': uv
W: W
MW : mW
UW: I.LW
NW: nWw
PW: pW
FW: fw
1=-10dBm
RLA-1230DBM
RLABV
RLA-1V




SECTION 8 DETAILED DESCRIPTION Of COMMANDS

RMK?
RMK? Reference Marker Position
B Function Reads out the position of the reference marker.
Header Program command Query Response
RMK? RME? RMKA&
B Value of a 0 to 500
M Example RMK ?
ROFFSET
ROFFSET Ref. Level Offset
B Function Turns the reference level offset ON/OFF, and sets the offset value.
Header Program command Query Response
ROFFSET ROFFSET L sw ROFFSET? OFF
ROFFSETAL 1
M Value of sw ON: ON
OFF: QOFF
B Vaiue of | -100.00dB to +100.00dB(0.01dB step)
M Suffix code None: dB

DE, DBM, DM: dB

M Initial setting  @: 0dB

W Example

ROFESETAOCFF
ROFFSETAZEDE
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S1

St Sweep Mode (Continuous)
W Function Sets the sweep mode to CONTINUOUS (same function as CONTS).
Header Program command Query Response
sl g1
M Example s1

S2

S2 Sweep Mode (Singte) 7
M Function Sets the sweep mode to SINGLE (same function as SNGLS).
Header Program command Query Response
s2 s2
B Example 82
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SAVELIB
SAVELIB Save PTA Library file
B Function Saves PTA library file with extention of .LIB at memory card.
Header Program command Query Response

SAVELIB|SAVELIBAal, 1ibl, 1ib2, e« ]

M Vzaiue of a PTA-library file name (alpha-numeric characters of less than 6 )
M ibt PTA-library name (When omitted, all the currently loaded PTA libraries are saved.)
B Example SAVELIBAABC, PLIBL, PLIB2 '
Library programs PLIB1 and PLIB2 are saved at ABC.LIB file.
SCL
SCL Log/ Linear Scale
M Function Sets the Y axis magnification of the LOG/LIN scale.
Header Program command Query Response
SCL | 5CLAnNn SCLA SCLAn
W Value of n @: 1dB/div(LOG SCALE)
1: 2dB/div(LOG SCALE)
2 5dB/div(LOG SCALE)
3: 10dB/div(LOG SCALE)
4: 1%/dev(LIN SCALE)
5: 2%/dev(LIN SCALE)
£: 5%/dev({l.IN SCALE)
7 10%/dev(LIN SCALE)
| Suffix code None
M Initial setting 3: 10dB/div (LOG SCALE)
MW Example SCLAD
SCLAS
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SCR
SCR Scroll
B Function Scrolls the displayed spectrum to the right or left by the specified scroll amount.
Header Program command Query Response
SCR | 8CRAa
M Valueofa @: SCROLL LEFT
LEFT: SCROLL LEFT
i: SCROLL RIGHT

M Suffix code

RTIGHT: SCROLL RIGHT
None

M Example SCRAQ
SCRARIGHT
SNGLS
SNGLS Single Sweep Mode
M Function Sets the sweep mode to single sweep (same function as S2).
Header Program command Query Response
SNGLS | SNGLS
B Example SNGLS
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SOF
SOF Stop Frequency
B Function Sets the stop frequency (same function as FB).
Header Frogram command Query Response
SOF | SOFAT SOF? SOFAT
f=- L 00000000 to O 1o 8100000000
Transfers the data with ne suffix code in units of | Hz.
B Value of f —100MHz to 3GHz{In case of MS2651B/2661B/2661C)
~100MHz to 8.1GHz(In case of MS2653B/2663B/2663C)
W Suffix code None: Hz(1070y
HZ: Hz(10"0)

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

B Initial setting =For the MS2651B/2661B/2661C 3.0GH:z
For the MS2653B/2663B/2663C 8.1 GHz
W Example SCFAL23MHZ

SCOFA45.0KHZ

SOUNDSYS
SOUNDSYS TV Sound System
B Function Chooses the separation value between Video & Audio carrter.
Header Program command Query Response
SOUNDSYS SOUNDSYSAR SCUNDSYS? n
B Value of n 1: 4.5MHz
2: 5.5MHz
3: 6MHz
4: 6.5MHz

W Suffix code None
M |nitial setting 1: 4.5MHz
W Example SOUNDSYSAL
B Restrictions according to model type and options
1f there is no opt.21 television monitor, this command is mvalid.
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SP
SP Frequency Span
M Function Sets the frequency span (same function as SPF).
Header Program command Query Response
SP spaf s5p? f
SPAa =0 10 8200000000
Transfers the dara with no suffix code in units of | Hz.
M Value of f OHz to 3.1GHz(In case of MS2651B/2661B/2661C)
OHz to 8.2GHz(In case of MS2653B/2663B/2663C)
B Vaueofa UP: FREQ SPAN STEP UP  (same function as SPU)
DN: FREQ SPAN STEP DOWN(same function as SPD)
M Suffix code None : Hz(10"0)
HZ: Hz(10"0)

KHZ ,KZ: kHz(10"3)
MHZ,MZ: MHZz(10°6)
GHZ,GZ: GHz(10°9)
W [nitial setiing  f=For the MS2651B/2661B/2661C 3.0 GHz
For the MS2653B/2663B/2663C 8.1 GHz

B Example SPAL1GHZ
SPD
SPD Frequency Span Step Down
MW Function Decreases the frequency span in the 5/2/1 steps (same function as SPADN).
Header Program command Query Response
SPD | 5PD
W Example SPD
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SPF
SPF Frequency Span
R Function Sets the frequency span (same function as SP).
Header Program command Query Response
SPF | SPFATL SPF? SPFATL
f=-0 10 8200000000
Transfers the data with no suffix code in units of | Hz,
W Value of OHz to 3.1GHz(In case of MS2651B/2661B/2661C)
OHz to 8.2GHz(In case of MS2653B/2663B/2663C)
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)
B Initial setting f=For the MS2651B/2661B/2661C 3.0GHz
For the MS2633B/2663B/2663C 8.1 GHz
B Example SPFALBIMHEZ
SPFAL.5GHZ
SPFUNC
SPFUNC FM Monitor
M Function Sets the function for monitoring the trace time waveform.
Header Program command Query Response
SPFUNC SPFUNCASW SPFUNC? sSw
B Value of sw OFF: OFF
FM: FM MONITOR
B Suffix code None
B |nitial setting OFF: OFF
W Example SPFUNCAFM
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SPU
SPU Frequency Span Step. Up
B Function Increases the frequency span in the 1/2/5 steps (same function as SPAUP).
Header Program command Quaery Response
SPU | SPU
B Example SPU
SRCATTHOLD
SRCATTHOLD TG Attenuator Hold
W Function Fixes the TG output attenuator setting.
Header Program command Query Response
SRCATTHOLD SRCATTHOLDASW SRCATTHCLD? 5w sw=ON,OFF
M Value of sw ON: on(holded)
OFF: off(Varies depending on TG output level.)
W Suffix code None
W [nitial setting OFF: off(Variable)
M Example SRCATTHOLDAON

B Restrictions according to model type and options
If there is no opt.20/23 TG, this command is invalid.
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SRCHTH Peak Search Threshold
W Function Sets the threshold function for detecting a peak point.
Header Program command Query Response
SRCHTE SRCHTEAa SRCHTH? sw sw=0OFF ABOVE . BELOW
M Vaiue of sw @,0FF: No threshold function
1,0N: Threshold function
M Value of a ABOVE: Above detection
BELOW: Below detection
W Suffix code None
M Initial setting OFF : No threshold function
B Example SRCHTHEAABOVE
SRCNORM Normalize
W Function Selects the ON/OFF of the nolmalizing processing(A-B+DL—>A).
Header Program command Query Response
SRCNORM SRCNORMASW SRCNCRM? Sw sw=ON,OFF
B Value of sw ON: on
OFF: off
M Suffix code None
M Initial setting OFF : off
m Example SRCNORMAON
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SRCPWR
SRCPWR Tracking Generator
W Function Switches the ON/OFF of the tracking generator.
Header Program command Query Response
SRCPWR SRCPWRASW SRCPWR? swW sw=ON,OFF
B Value of sw 1,0N: on
@,0rF: off
B Suffix code None
M Initial sefting  2: off
M Example SRCPWRAON

B Restrictions according to mode! type and options

If there is no opt.20/23 TG, this command is invalid.

SS Frequency Step Size
B Function Sets the frequency step size for stepping up/down the frequency (same function as FSS).
Header Program command Query Response
58 SsAf 587? £
£=1to 8100000000
Fransfers the data with no suffix code in units of | Hz,
M Value of f 1Hz to 3.0GHz(In case of MS2651B/2661B/2661C)

B Suffix code

W Example
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1Hz to 8.1GHz(In case of MS2653B/2663B/2663C)
None : Hz(10"0)

HZ : Hz(10"0)

KHZ,KZ: kHz(10"3)

MHZ,MZ: MHz(10"6)

GHZ,GZ: GHz(10"9)
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

SSS

SSS Scroll Step Size
B Function Sets the scroll step size.
Header Program command Query Response
355 ISS85AnN 5557 S55AN
W Value of n 1: 1div
2: 2div
5: 5div
13 10div
W Suffix code None
M Initial setting 2: 2div
M Example SsSsal
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ST

ST Sweep Time
M Function Sets the frequency sweep time/time span.
Header Program command Query Response
sT STAT 517 T
STAa =12.5 to 1000000000
Transfers the data with no suffix code in units of | us.
W Value of t 12.5 us to 1000 s (20 ms to 1000 s for frequency axis)
M Value of a UP: SWT UP
DN: SWT DOWN
AUTO: SWT AUTO
W Suffix code t: None : ms
JS: us
MS: ms
S: 8
a: None
M initial setting Calculated value when AUTO is selected for SWT
B Example STAAUTO
STAZEIMS

W Restrictions according to model type and options
If there is no opt.04 high-speed time domain, the value of t becomes 20 ms to 1000 s.
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STF
STF Start Frequency
B Function Sets the start frequency (same function as FA).
Header Program command Query Response
STF | STFATL STF? STEATL
fi=- 100000000 to 0 10 8100000000
Transfers the data with no suffix code in units of | Hz.
W Value of { —-100MHz to 3.0GHz(In case of MS2651B/26618/2661C)
~100MHz to 8.1GHz(In case of MS2653B/2663B/2663C)
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)
W Initial setting f=0Hz
B Example STFA123MHZ
STFALS . 6KHZ

STNDSYS
STNDSYS TV Standard System
B Function Chooses one of the television standard systems of the world.
Header Program command Query Response
STNDEYS STNDSYSAa STNDSYS? a
MW Value of a PAL: B/G/H PAL

NTSC: M-NTSC
DPAL: D-PAL
IpAL:  I-PAL
MPAL: M-PAL
M Suffix code None
B Initial setting NTSC: M-NTSC
W Example STNDSYSADPAL
W Restrictions according to model type and options
If there is no opt.21 television monitor, this command is invalid.
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STPB Stop bit

W Function Specifies the RS232C stop bit.

Header Program command Query Response
STPB | STPBAR STPB? STPBAD

B Value of n 1: 1 bit

2 2 bit

B Suffix ccde None

M Initial setling 1: 1 bit

M Example STPBAZ2

Sv

SV Save Data into Internal Registor

& Function Saves trace data/parameter data to the built-in register (same function as RGSV).
Header Program command Query Response

5V SVAn

8 Value ofn 1 to 12 (Memory No.)

W Suffix code None

W Example sval
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SVBMP
SVBMP Save BMP format file
B Function Saves screen data(dot) at memory card using BMP format.
Header Program command Query Response
SVBMP | SVBMP
SVBMPADN
W Value of n I t0 999 (File No.) When omitted, number is appended automaticallay.
M Suffix code None
W Example SVBMPAL
SVM
SVM Save Data into Memory Card
B Function Saves the measurement conditions (parameters) and measured results (traces) to
memory card.
Header Progrém command Query Response
SVM | SVMADR
B Value of n 1 to 999 (File No.)
B Suffix code None
W Example SVMAL7
SVMAZ
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SWP

SWP Single Sweep/ Sweep Status

M Function Executes single sweep/Responds to sweep status (sweep completed/sweep in progress).
When accepted by the spectrum analyzer, 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 Respanse
SWP | SWP SWe? SWPASW

W Value of sw @ Sweep completed
1: Sweep progress

B Example SWP
SWP?

SWSTART

SWSTART Restart Sweep
MW Function Restarts the sweep.
Header Program command Query Response
SWSTART SWSTART
M Example SWSTART
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SWSTOP Stop Sweep
B Function Stops the sweep.
Header Program command Query Response
SWSTOP SWSTOF
W Example SWSTOP
SWT Sweep Time
B Function Sets the frequency sweep time/time span (same function as ST).
Header Program command Query Response
SWT | SWTAat SWT? SWTAL
t=12.5 to 1000000000
Transfers the data with no suffix code in units of | us.
W Value of t 12.5 us to 1000 s (20 ms to 1000 s for frequency domain)
W Suffix code None : ms
Us: s
MS: ms
S: S
M Initial setting  Calculated value when AUTO is selected for SWT
B Example SWTALS
SWTAZ2MS

M Resirictions according to model type and options

If there is no opt.04 high-speed time domain, the t becomes 20 ms to 1000 s.
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TDLY

TDLY Delay Time
W Function Sets the delay time from the point where trace time triggering occurs.
Header Program command GQuery Response
TOLY  TDLYAT TDLY? t
t=- 1000000000 10 65500
Transfers the data with no suffix code in units of | ps.
W Value of t -1000sec to 65.5ms

B Suffix code

M initial setting
B Exampie

None: ms
Us: I
MS: ms
S: s

& Os
TDLY AZOMS

B Restrictions according to model type and options

If there is no opt.06 Trigger/gate circuit, this command is invalid.

TEMP

TEMP Select Template

B Function Selects one of the function templates.
Header Program command Query Response.
TEMP | TEMP/AnR TEMP? n

W Value of n 1 to 5 (Template No.)

W Suffix code None

W [nitial setting 1

B Example TEMP A1
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TEMPLOAD
TEMPLOAD Load Template data
W Function Reads out template data from an external file.
Header Program command Query Response
TEMPLOAD TEMPLOADAND
M Value of n 1t0 99
W Suffix code None
W Example TEMPLOADAL
TEMPMCL
TEMPMCL Cancel Moving Value
W Function Returns a template movement to 0.
Header Program command Query Response
TEMPMCL TEMPMCL
W Example TEMPMCL
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TEMPMSV

TEMPMSV Save Moved Template Data

B Function Stores the moved template data in the original template area.

Header Program command Query Response

TEMPMSEV TEMPMSV

W Example TEMPMSV

TEMPMVX

TEMPMVX Template Move X

B Function Moves the template line along the X axis.
- Header Program command Query Response

TEMPMVX [TEMPMVXAT =-1000secto 1000sec | TEMPMVX?

M Value of t
B Suffix code

M Initial setting
W Example
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TEMPMVY
TEMPMVY Template Move Y
M Function Moves the template line along the Y axis.
Header Program command Query Response
TEMPMVY TEMPMVY AL TEMPMVY?
W Value of | -200.00dB to 200.00dB
W Suffix code None : dB
DB, DBM,DM:dB
M initial setting @ : 0dB
B Example TEMPMVYA-2.5dB
TEMPSAVE
TEMPSAVE  Save Template data
W Function Moves the internal template data to an external file.
Header Program command Query Response
TEMPSAVE TEMPSAVEAR
W Value of n 11099
B Suffix code None
M Example TEMPSAVEAL
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TEMPSLCT
TEMPSLCT  Template Limit Line Select
M Function Selects the Limit Line used for evaluating the measured resuits using the template functions.
Header Program command Query Response
TEMPSLCT TEMPSLCT A&, 5w TEMPSLCT? Al sw sw=0ON, OFF
M Value ofa UPl: LIMIT1 UPPER
UP2: LIMIT2 UPPER
LWl: LIMITI LOWER
LW2: LIMIT2 LOWER
M Value of sw 1,0N: ON

@,0FF: OFF
W Suffix code None
M Initial setting OFF

W Example TEMPSLCTAUPL, ON
TEN
TEN Title Entry
B Function Registers the title character string.
Header Program command Query Response

TEN | TENAX,V,Text

W Value of x,y X and Y values at display start point
(Do not use even if specified. Display location is fixed.)
M Value of text Character string within 19 characters enclosed by double or single guotes.
B Suffix code None
W Example TENAZ, @, "TITLE SAMPLE"
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TEXPAND
TEXPAND Time Expand
I Function Turns ON/OFF the trace time-expansion functions.
Header Program command Query Response
TEXPAND | TEXPANDASW TEXPAND? SwW sw=0N,OFF
B Value of sw 1,0N: ON
2 ,0FF: OFF
B Suffix code None
W Example TEXPANDAON
TGL
TGL Tracking Generator Qutput Level -
B Function Sets tracking generator output level.
Header Program command Query Response
TGL | TGLAL TGL? TGLAL
M Value of g 0 dBm to -60 dBm (1 dB step)
W Suffix code None(dBm)
MW Initial setting Q0 0 dBm
B Example TGLA-10

M Restrictions according to model type and options
If there 1s no opt.20/23 TG, this command is invalid.

8-187



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

TGP Tracking Generator
M Function Sets ON/OFF of the tracking generator output.
Header Program command Query Response
TGP | TGPASW TGP? TGPASW
M Value of sw 1: ON
@ OFF
W Suffix code None
W Example TGP Al

B Restrictions according to model type and options
If there is no opt.20/23 TG, this command is invalid.

TIME

TIME Time

B Function Sets the time of the built-in clock.
Header Program command Query Response
TIME { TIMEAQh, mm, S5 TIME? hh,mm, ss

B Value of hh 00 to 23 (Time)

M Value of mm 00 to 59 (Minute)

W Vzlue of ss 00 to 59 (Second)

B Suffix code None

B Example TIME A@8,30,20
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TIMEDSP Time Display
B Function Sets time display on or off.
Header Program command Query Response
TIMEDSP TIMEDSPASW TIMEDSP? sSwW
| Value of sw ON: ON
OFF: OFF
B Suffix code None
M initial setting OFF': Off
B Example TIMEDSPAON
TITLE Title Entry
B Function Registers the title character string (same function as KSE).
Header Program command Query Response
TITLE| TITLEAtext TITLE? text

W Value of text Character string within 32 characters enclosed by single or double quotes.
B Example TITLEA"MS2651"
TITLEA'SPECTRUM ANALYZER'
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TLV
TLV Trigger Level
M Function Sets the threshold level of sweep the start trigger when the trigger source is video
and Ext mode.
Header Program command Query Response
TLV [ TLVAal TLV? TLVAL
W Value of o For EXT: -10.0 to +10.0 (0.1 VStep)
For video and log: -100 to 0 (1dBStep)
For video and linear: 0 to 100 (1%Step)
For video and FM.: -100 to 100 (2%Step)
For video (wide): HIGHMID,LOW
W Suffix code When the trigger source is video and the step is log
None: dB
DBE: dB
When the trigger source is EXT
None: v
Vi v
In other case
None
M Initial setting %)
M Example TLVA- 5@

M Restrictions according 1o model type and options
If there is no opt.06 trigger/gate circuit, this command 1s invalid.
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™
™ Trigger
M Function Sets the trigger switch and trigger source (same function as TRG).
Header Program command Query Response
™™ ™MAa ™7 a

B Valueofa FREE : FREERUN

VID: VIDEO

WIDEVID: wide IF Video

LINE: LINE

EXT: EXT

TV: vV
B Suffix code None
B nitial setting FREE: FREERUN
M Example TM/AFREE

B Restrictions according to model type and options

If there is no opt.06 trigger/gate circuit, this command is invalid.

If no opt.16/21 trigger/gate circuit opt.06 and Television monitor is mounted, TM

TV command is invalid.
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TMCNT?
TMCNT? Time Count Read
B Function Reads the values counted by the integrating meter which integrates the time or
which electricity has been turned on.
Header Program command Query Response
TMCNT? TMCNT? t
t = Transfers the data with o sutfix code in units of 1 b
M Example TMCNT?
TMMD
TMMD Trace Time Storage Mode
M Function Selects the mode for processing the trace TIME waveform.
Header Program command Query Response
TMMD | TMMDAR TMMD? TMMDAD
W Value of n 2 NORMAL
1: MAX HOLD
2: AVERAGE
3: MIN HOLD
4: CUMULATIVE
5: OVER WRITE
MW Suffix code None
M initial setting @ NORMAL
B Example TMMDA@
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TMWR
TMWR Trace Time Write Switch
M Function Controls writing of the waveform to trace TIME.
Header Program command Query Response
TMWR | TMWRASW TMWR? TMWRASW sw=ON,OFF
M Value of sw 1,0N: ON
g,0FF: OFF
B Suffix code None
M initial setting ON: ON
M Exampie TMWRAON
TOUT
TOUT RS8232C Time Out
B Function Sets the time-out time for the RS232C WRITE function.
Header Program command Query Response
TOUT | TOUTAT TOUT? t
W Value of @ Infinite (wait infinitely)

1to 255: 1to255s{every 1 s step)
W Suffix code None
M Initial setting 39 30s
W Example TOUTALD
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TRG
TRG Trigger
B Function Sets the trigger switch and trigger source (same function as TM).
Header Program command Query Response
TRG | TRGAR TRG? TRGAA
M Value of n @ FREERUN
1: VIDEO
2: LINE
3: EXT
6: TV
7: WIDE IF VIDEO
W Suffix code None
M Initial setting @: FREERUN

W Example TRGAD

MW Restrictions according to model type and options
If there is no opt.06 trigger/ gate circuit is used, this command is invalid.
If no opt.06 trigger/gate circuit and opt.16/21 Television monitor 1s mounted, TRG
6 command is invalid.
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TRGLVL
TRGLVL Trigger Level
M Function Sets the sweep-start trigger level when the trigger source =
VIDEO, WIDE IF VIDEOG,EXT £10V.
Header Program command Query Response
TRGLVL TRGLVLAL TRGLVL? 1
B Value of ¢ -10.0 to +10.0 (0.1 Step) : when the trigger source is EXT
(£10V)(V units)
-100 to +100(1 Step) : when the trigger source 18 VIDEQ and
the scale is LOG (dB units)
0 to 100 (1 step): When the trigger source is VIDEO and the scale
is LIN (% units)
-100 to +100 (2 step): When the trigger source is VIDEO and FM

monitor (% units)
B Suffix code When the trigger source is VIDEO and the scale is LOG

None:
DR:

dB
dB

When the trigger source 18 EXT

None: \Y
V: A\
In other case
None
B [nitial setting 1=-40
B Example TRGLVLA-12.0
TRGLVLAS .S

W Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit is used, this command is invalid.
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TRGS

TRGS Trigger Switch

M Function Switches the trigger switch to Free run or Triggered.
Header Program command Query Response
TRGS | TRGS A& TRGS? a

MW Value of a FREE: FREERUN

TRGD : TRIGGERED
M Suffix code None
B initial setting FREE: FREERUN
B Example TRGSAFREE
W Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.

TRGSLP Trigger Slope
W Function Selects the rising or falling slope of the trigger when trigger source is VIDEO or
EXT mode.
Header Program command Query Response
TRGSLP TRGSLPAa TRGSLP? a
W Value of a RISE: Rising edge
FALL: Falling edge
W Suffix code None
B Initial setting RISE: Rising edge
W Example TRGSLPARISE

M Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.
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TRGSOURCE
TRGSOURCE Trigger Source
B Function Selects the trigger source. The trigger switch setting is not changed by this command.
Header Program command Query Response
TRGSOURCE | TRGSOURCEAAa TRGSCURCE? a
MW Value ofa ViD: VIDEO
WIDEVID: WIDE IF VIDEO
LINE: LINE
EXT: EXT
T™V: TV
B Suffix code None
B Initial setting VID: VIDEO
B Example TRGSOURCEAVID
M Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command 1s invalid.
If no opt.06 trigger/gate circuit and opt.16/21 Television monitor is mounted, TRG
SOURCE TV
TRM i
TRM Terminator
B Function Sets the terminator of the Response data transferred on the GPIB.
Header Program command Query Response
TRM | TRMAD
B Value of n z: LF
1: CR/LF
M Suffix code None
M Initial setting & LF(provided the terminator already registered is not initialized)
W Example TRMAZ
TRMAL
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TS

TS Take Sweep
I Function Executes a single sweep synchronously (same function as SWP).
Header Program command Query Response
TS TS
W Example T8

TSAVG
TSAVG Take Sweep with Averaging

M Function Performs synchronous sweeping the number of times specified in the current
Averaging setting.

Header Program command Query Response

TSAVG TSAVG

W Example TSAVG
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TSHOLD
TSHOLD Take Sweep with Max/Min Holding
M Function Performs synchronous sweeping by the number of times specified in the current holding
setting.
Header Program command Query Response
TSHOLD TSHOLD
B Example TSHOLD
TSL
TSL Trigger Slope
W Function Selects triggering on the rising or falling trigger slope.
Header Program command Query Response
IS | TSLAsw TSL? TSLAswW
M Value of sw a: Fall
1: Rise
M Suffix code None
M [nitial setting 1: Rise
W Example TSLAY

B Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command 1s invalid,
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TSP Time Span
W Function Sets the time span of the trace.
Header Program command Query Response
TSP | TSPAT TSP? t
t=12.5 to 1600000000
Transfers the data with no suffix code in enits of I us
B Value of t 12.5un s to 1000s

o Suffix code

W Initial setting
W Example

None : ms
us: us
MS: ms
S: sec
200msec
TSPAL1GG
TSPALIFES

W Restrictions according to model type and options
If there is no opt.04 high-speed time domain, the value of t becomes 20 ms to 1000 s.

TTL
TTL Title Display Switch
H Function Switches the title display to ON/OFF.
Header Program command Query Response
7L | TTLAsSW TTL? TTLASW sw=(ON,OFF
MW Vaiue of sw 1,0N: ON
@,0FF: OFF
W Suffix code None
M initial setting  OFF: OFF
W Example TTLAON
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TVCH
TVCH Set TV Channel
M Function Selects the TV channel.
Header Program command Query Response
TVCH | TVCHAN TVCH? n
W Value of n Number of each specification range
CCIR TV: 2 to 69
U.5.A TV: 210 83
Japan TvV: lw62
Ttaly Tv: 1tol0
U.K TV: 21 to 69
China Tv: 1057
W Example TVCHALD
TVCHASSIGN
TVCHASSIGN TV Channel assign
B Function Selects the specified assign method for TV channel
Header Program command Query Response
TVCHASSIGN TVCHASSIGNAG TVCHASSIGN? a
W Vaiue of a JAPAN
us
CCIR
ITALY
UK
CHINA
USER
W Suffix code None
M [nitial setting  JAPAN
M Example TVCHASSIGNAUS
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TVLINE
TVLINE TV (H-Sync:Line)
I Function Specifies the number of lines in the TV horizontal synchronous signal.
Header Program command Query Response
TVELINE TVLINEAR TVLINE? n : n=110313
B Value of n 1 to 263 (NTSC HSYNC(EVEN))
7 to 262 (NTSC HSYNC(500))
110263 (NTSC VSYNO)
410313 (PAL HSYNC(EVEN))
1 to312 (PAL HSYNC(ODD)Y)
1 to 313 (PAL VCYNC)
B Suffix code None
M |nitial setfting a=1g
M Example TVLINEALD

B Restrictions according to model type and options

If there is no opt.06 trigger/gate circuit and opt.16/21 Television monaitor, this
command is invalid.

TVLVL
TVLVL TV level adjust
B Function Controls the input level of TV monitor.
Header Program command Query Response

TVLVL | TVLVLAA e S

M Value of a UP: UP
DN: Down

B Suffix code None

M Example TVLVLAUP
TVLVLADN

B Restrictions according to model type and options
If there is_no opt.16/21 Television monitor, this command is invalid.
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TVMON
TVMON TV monitor On/Off
W Function Controls the TV monitor.
Header Program command Query Response

TVMON | TVMONASW

TVMON?

SW

M Value of sw

M Suffix code
M Initial setting
W Example

OFEF: Off
ON: On
None

OFF: Off
TVMONAON

M Restrictions according to model type and options
If there is no opt.16/21 Television monitor, this command is invalid.

TVSFRM
TVSFRM TV Synchronizing Signal
W Function Sets the TV synchronous signal when TV is selected for the trigger source.
Header Program command Query Response
TVSFRM TVSFRMAA TVSEFRM? a
B Valueof a VERTICAL: VERTICAL

W Suffix code
B Initial setting
B Example

EVEN: H-EVEN
DD : H-GDD
None

VERTICAL: VERTICAL
TVSFRMAVERTICAL

M Restrictions according to model type and options

If there is no opt.06 trigger/gate circuit and

command is invalid.

opt.16/21 Television monitor, this
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TVSTND
TVSTND TV Type
I Function Specifies the TV broadcasting system when TV is selected for the trigger source.
Header Program command Query Response
TVSTND TVSTANDA A& TVSTAND? a
W Value of a PAL: PAL

NTSC: NTSC

W Suffix code None

M initial seting  NTSC: NTSC

W Example TVSTNDANTSC

M Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit and opt.16/21 Television monitor, this
command 1s invalid.

TZONE
TZONE Expand Zone
B Function Switches the time expansion (magnified display) ON/OFF.
Header Program command Query Response
TZONE| TZONEASW TZONE? sSw sw=ON,OFF
M Value of sw 1,0N: ON

@,0FF: OFF
MW Suffix code None
B initial setting  OFF: OFF
W Example TZONEAON
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TZSP
TZSP Expand Zone Span
W Function Sets the zone for time expansion (magnified display).
Header Program command Query Response
TZSP | TZSPAT TZSP? t
t=12.5 to 1000000000
Transfers the data with no suffix code in units of 1 us
W Value of t 12.5us to 1000s
B Suffix code None : ms
Us: s
MS: ms
S: s
M initial setting 200ms
M Example TZSPAL1BMS
TZSPP
TZSPP Expand Zone Span point
# Function Specifies the width of the Expand Zone in term of the number of points.
Header Program command Query Response
TZSPP | TZSPPAP TZSPP? p
M Value ofp 1 to 500
W Suffix code None
B [nitial setting 100 101 points (2 div)
W Exampie TZSPPASL
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TZSTART
TZSTART Expand Zone Start
B Function Sets the start time for time expansion (magnified display).
Header Program command Query Response
TZSTART TZSTARTAT TZSTART? t

t=- 1000000000 10 65500

Transfers the data with no suffix code in units of I us

W Value of t -1000s to 65.5ms
B Suffix code None : ms
us: us
M5 ms
S: S
M initial setting  0s
W Example TZSTARTAL1GMS
TZSTARTP
TZSTARTP Expand Zone Start point
W Function Specifies the start point of the Expand Zone in terms of the number of point.
Header Program command Query Response
TZSTARTP TZSTARTPAP TZSTARTP? o
W Value ofp 0 to 500
M Suffix code None
B initial setting 209 200 point
W Example TZSTARTPA LSS
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UANTF
UANTF Select setting user antenna factor table number
W Function Selects the setting user antenna factor table number.
Header Program command Query Response
UANTF| UANTFAD JANTE? n
B Value of n 1 to 4 (user antenna factor table number)
M Suffix code None
M initial setting 1
W Example UANTFAL
UCL?
UCL? Query Uncal Status -
 Function Reads out the UNCAL status.
Header Program command Query Response
UcL? UCcL? UCLAR
W Vaiue of n @ NORMAL
1: During UNCAL
B Example UCL?
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UNC Uncal Display ON/OFF
M Function Specifies whether 'UNCAL' is displayed when UNCAL occurs.
Header Program command Query Response
UNC | UNCasw UNC? UNCASW sw=ON,OFF

B Value of sw

M Suffix code

1,0N: ON
&, 0FF: OFF
None

B initial setting ON: ON
W Example UNCAON
UNLOCKCOUNT
UNLOCKCOUNT Unlock count for frequency domain sweep
B Function Set the count of sweeps in one cycle for lock in frequency domain operation.
Header Program command Query Response
UNLOCKCOUNT | UNLOCKCOUNT AN UNLOCKCOUNT? | n
B Value of n 110100
W Suffix code None
W initial setting 1%
W Example UNLOCKCOUNTA20  Performs a frequency lock operation once in every 20
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UNT
UNT Unit for Log Scale
W Function Sets the display unit system in LOG scale mode.
Header Program command Query Response
UNT | UNTAa UNT? UNTAa
W Value of a @ dBm
1: dBuv
2: dBmV
3: vV
4: dBuV({emf)
5: W
6 dBuV/m
M Suffix code None
B Initiai setting & dBm
B Example UNTAD
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USRCATVCLR
USRCATVCLR User CATV Clear

M Function Clear the user define CATV channel data.
Header Program command Query Response
USRCATVCLR USRCATVCLR
W Example USRCATVCLR
USRCATVDEF User CATV Define
B Function Set the user CATV channel data.
Header Program command Query Response
USRCATVDEF | USRCATVDEFAD, T USRCATVDEFAR?! £
£1000 to 1000006000
Transfers the data with no suffix code in units of 1 Hz.
M Value of n 1 to 99(User define CATV Chennel NO.)
W Value of f 1kHZ to 1GHz(Visual Freguency)

B Suffix code

B Example
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USRTVCLR User TV Clear
MW Function Clears the user defined TV channel data.
Header Program command Query Response
USKRTVCLR USRTVCLR
W Example USRTVCLR
USRTVDEF User TV Define
B Function Set the user TV channel data.
Header Program command Query Response
USRTVDEF USRTVDEFARD, £ USRIVDEFAN? f
£=1000 to 1000000000
Transfers the data with no suffix code in units of 1 Hz.
® Value of n 1 to 99(User define TV Chennel NO.)
B Value of f 1kHZ to 1GHz(Visual Frequency)

W Suffix code

B Example

f: None: Hz(10"0)
HZ . Hz(10n0)
KHZ,KZ: kHz(1073)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(10"9)

n: None

USRTVDEFAL10, 500MHzZ
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USRTVLOAD
USRTVLOAD Load user define TV/CATV data
MW Function Loads the define TV/CATV data from memory card.
Header Program command Query Response

USRTVLOAD USRTVLOADARD

M Value of n 110 99
W Suffix code None
B Example USRTVLOADAZC
USRTVSAVE
USRTVSAVE Save user define TV/CATV data
M Function Saves the define TV/CATV data to memory card.
Header Program command Query Response

USRTVSAVE | USRTVSAVEAD

M Value of n 1t0 99
B Suffix code None
B Example USRTVSAVEALS

8-212



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

VAR
VAR Write value to common variable
W Function Write value to common variable used at PTA library.
Header Program command Query . Response
VAR { VARAaa,D VAR? Al b
W Valueofa Common variable name
(Integer/Real-number numeric variable name,alpha-numeric characters within 7
characters)VAVG
M Value of b Value to be written (Integer or real-number)
| Suffix code None
W Example VARACOOMAB, 18.5
VARAXYZS%, 100
VAVG
VAVG Average
W Function Sets averaging ON or OFF and sets the number of averaging processes.
Header Program command Query Response
VAVG | VAVGASW VAVG? n
VAVGARD
| Value of sw 1,0N: ON
&,0FF: OFF
W Value of n 2 to 1024: Number of averaging processes
B Suffix code None
M Initial setting 8: 8 times
B Example VAVGAON
VAVGALZE
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VB
VB Video Bandwidth
W Function Sets the video bandwidth (same function as VBW).
Header Program command Query Response
VB vBaf vB? f
VBaa : f=1 to 3000000 or OFF
‘Transfers the dazz with no suffix code in units of | Hz.
W Value of f 1Hz to 3MHz
W Valueofa OFF: OFF
AUTO: AUTO
UP: VBW UP
DN: VBW DOWN
B 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 [nitial setting  Calculated value when VBW=AUTO.
B Example VBA3Q@HZ
VBCOUPLE
VBCOUPLE Couple Mode
B Function Sets the coupled functions to commonly settable or independently settable at the
frequency domain and time domain.
Header Frogram command Query Response
VBCOUPLE VBCOUPLEAA VBCOUPLE? a
M Value of a COM: Common
IND: Independent
B Suffix code None
| initial setting IND: Independent (the mode already registered is not initialized.)
W Exampie VBCOUPLEACOM

8-214




SECTION S8 DETAILED DESCRIPTION OF COMMANDS

VBR
VBR VBW/ RBW Ratio
M Function Sets the ratio of video bandwidth to resolution bandwidth when VBW is selected
for AUTQ.
Header Program command Query Response
VBR [ VBRAY VBR? x =0.0001 to 100 __
W Value of r 0.0001 to 100 (1/3 sequence)
W Suffix code None
W |nitial setting Trace A,.B,BG:VBW/RBW RATIO=]
Trace TIME:VBW/RBW RATIO=1
W Example VBRA1
VBW
VBW Video Bandwidth : -
Il Function Sets the video bandwidth.
Header Program command Query Response
VBW | VBWAR VBW? VBWAD
M Value of n Z: 1Hz 8: 3Hz
1 10Hz 9: 30Hz
2. 100Hz ER 300Hz
3- 1kHz 1i: 3kHz
4: 10kHz 12: 30kHz
5. 100kHz 13: 300kHz
s OFF 14 : 3MHz
7 1MHz

M Suffix code None
M Initial setting  Calculated value when VBW is selected for AUTO
B Example VBWA3
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VIEW View
M Function Stops writing of the waveform data.
Header Program command Query Response

VIEW | VIEWAtY

B Value of tr TRA: Trace A
TRB: Trace B
TREG : Trace BG

TRTIME: Trace TIME

W Suffix code None
B Example VIEWATRB
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XCH

XCH Exchange Traces
W Function Exchanges the specified wave data of waces.
Header Program command Query Response

XCH | XCHAtrl,tr2

W Value of tr1,ir2 TrRaA: Trace-A

B Suffix code

TRB: Trace-B
None

W Example XCHATRA, TRB
XMA
XMA Trace A Spectrum Data
MW Function Writes/reads the spectrum data to/from trace A (main trace) memory.
Header Program command Query Response
XMA | EMAAD. D AMA? AR, d bEb2b3 ++ (ASCID
bl b2 b3 « (BINARY)
W Value of p 0 to 500(point No.)
m Value ofb LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
Voltage value (V
LIN scale: b= ————to' ue (V) x10000
reference level (V)
When binary format is specified for response data, data for each point is composed
of two bytes. The high-order byte is sent first.
B Value of d 1 to 501(number of points)
B Example XMAAL, - 2000

XMA? AL, 2(reads two-point data items starting from point 1)

8-217




SECTION 8 DETAILED DESCRIPTION OF COMMANDS

XMB

XMB Trace B Spectrum Data
M Function Writes/reads the spectrum data to/from to trace B (main trace) memory.
Header Program command Query Response

XMB | XMBAP,b

XMB?ApR,d bib2.b3 «« (ASCID
b1 b2 b3 « (BINARY)

o Value of p
W Value of b

W Value of d
W Example

0 to 500(point:No.)
LOG scale: Integer of 0.01 dBm unit (independent of display unit system)

Vol v
LIN scale: b ——oragevalue(V) o000

reference level (V)
When binary format is specified for response data, data for each point is composed
of two bytes. The high-order byte is sent first.
1 to 501 (number of points)
XMBAL, - 20080
XMB? A1, 2(reads two-point data items starting from point 1)

XMG

XMG Trace BG Spectrum Data
B Function Writes/reads the spectrum data to/from to trace BG memory.
Header Program command Query Response

XMG | XMGAP, Db

EMG?AP, 4 b1,b2,b3 « «(ASCI)
b b2 b3 « (BINARY)

W Value of p
B Value of b

M Vaiue of d
W Example
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LOG scale: Integer of 0.01 dBm unit (independent of display unit system)

Voltage value (V)
reference level (V)

1IN scale: b=

x10000

When binary format is specified for response data, data for each point is composed

of two bytes. The high-order byte is sent first.

1 to 501(number of points)
XMGAL, -200@

XMG? AL, 2(reads two-point data items from point 1)
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XMT

XMT Trace TIME Spectrum Data
B Function Write/reads the spectrum data to/from the trace TIME memory.
Header Program command Quiery Response

XMB | XMTAp, b

AMT?AP,d b1.b2b3 «+ (ASCIY
B1 b2 b3 « (BINARY)

n 'Va!ue ofp
B Value of b

B Value of d
MW Example

0 to 500(point No.)
LOG scale: Integer of 0.01 dBm unit (independent of display unit system)

LIN gcale: b= Voltage value (V) »x 10000

reference level (V)

When binary format is specified for response data, data for each point is composed

of two bytes. The high-order byte is sent first.

1 to 501 (number of points)
EMTAL, -2028
XMT?Al, 2(reads two-point data items starting from point 1)
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ZEROSPNMODE
ZEROSPNMODE Zero Span Sweep mode

M Function Set the mode inside a spectrum analyzer for realizing zerc span.
Header Program command Query Response
ZEROSPNMODE | ZEROSPNMODEAA ZERQOSPNMODE? | a
M Value of a DIGITAL: Digital mode
ANALOG: Analog mode
W Suffix code None
B |nitial setting DIGITAL: Digital zero span
B Example ZEROSPNMODEAANALOG

B Supplement
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*CLS
*CLS Clear Status Command
W Function Clears the status byte register.
Header Program command Query Response
*CLS | *CLS
B Example %CLS
*ESE
+ESE Standard Event Status Enable
M Function Sets or clears the standard status enable register.
Header Program command Query Response
*BSE +*ESEADR *ESEA® n
M Value of n 010255
W Example *ESEA2P
*ESE?
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*ESR?

*ESR? Standard Event Status Register Query

W Function Returns the current value in the standard event status register.
Header Program command Query Response
#*ESR I *ESR? n

W Value of n 0to 255

W Example *ESR?

*IDN?

«|IDN? Identification Query

MW Function Returns the manufacturer name, model number etc. of the equipment.
Header Program command Query Response
*IDN A = [DN? ANRITSU, id, 99@% , n

MW Value of id MS2651B

MS2661B
MS26538B
MS2663B
MS2661C
MS2663C

W Value of n 1 to 99(firmware version No.)
W Example *IDN?
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*OPC

+OPC Operation Compiete Command
MW Function Sets bit 0 in the standard event status register when all pending selected device
operations have been completed.
Header Program command Query Response
*QPC : *0PC
W Example *OPC
*OPC?
+*OPC? Operation Complete Query
B Function Sets the output queue to 1 to generate a MAV summary message when all pending
selected device operations have been completed.
Header Program command Query Response
*CPC? *QPC? 1
B Example *QPC?
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*RST

+RST Reset Command

M Function Resets the device to the third level.
Header Program command Query Response
*RET | *RET

W Example #*RST

*SRE

*SRE Service Request Enable Command
# Function Sets the bits in the service request enable register.
Header Program command Query Response
#*SRE #SRE 4An #*ERE? n
W Value of n 0 to 63, 128 to 191(current value of the service request enable register)
B Example *SRE
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*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 mmane *STB? n
W Value of n
Bit Bit weight Bit name Condition of status byte register
7 128 e 0= Not used
0= Service not requested
6 64 MSS )
1=Service requested
O=Event status not generated
5 32 ESB
1= Event status generated
0=No data in output queue
4 16 MAV .
1= Data in output queue
3 8 S 0= Not used
i 0= Event status not generated
2 4 ESB(END)
1= Event status generated
1 2 F— 0= Not used
0 i N 0= Not used
M Example #*STR?
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*TRG

*TRG Trigger Command
W Function Same function as that of IEEE488 GET-group-execute-trigger bus command.
For this command, the MS2650/MS2660B/C series executes a single sweep ( same
function as SWP.)
Header Program command Query Response
*TRG | *TRG
B Example *TRG
*TST
*TST Self Test Query
M Function Executes an internal self-test and returns the details of any errors.
Header Program command Query Response
*TST =T3T?
W Value of n @ Self-test completed with no errors.
-32767 to -1,
1 to 327671: Self-test was not completed, or was completed but with errors.
W Example *TGT?
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*WAI
WAL Wait-to-Continue Command
W Function Keeps the next command on stand-by while the device is executing a command.
Header Program command Query Response
*WAT | *WAI
B Example *WAT
library name
library name Execute PTA Library
| Function Executes PTA library.
Header Program command Query Response

LIBRARY NAME | LIBRARY NAME

M Value of library name
PTA library name (alpha-numeric characters within 8 characters)

VARAXYZ%, 120

8-227



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

8-228.




APPENDIXES

TABLE OF CONTENTS
APPENDIX A TABLE OF MS2650/60B/C sefies DEVICE-DEPENDENT INITIAL SETTINGS _~ A-1
APPENDIX B ASCHCODETABLE |||t sssssssssss s ssssss s B-1
APPENDIX C COMPARISON TABLE OF CONTROLLER'S GPIB INSTRUCTIONS C-1

App-i



App-ii.



TABLE OF MS2650/MS2660B/C series DEVICE-DEPENDENT INITIAL SETTINGS

APPENDIX A

APPENDIX A

Table A Device-Dependent Initial Settings (1/5)

Group Outtine Control item Inttial sefting data
TRACEAB | TRACETIME | TRACE-BG

?f;:;;;g"‘;::f for seuing a FREQUENCY MODE START-STOP
Sets the start frequency START FREQUENCY O Hz ——neee QHz
Sets the center frequency CENTER FREQUENCY 1 *13

Frequency | gug ihe stop frequency STOP FREQUENCY o] e (*2
Sets the frequency span FREQUENCY SPAN {*2) ) Hz (*23
Sets the center-frequency step size | CENTER FREQ STEP SIZE t GHz
Sets the scroll step size SCROLL STEP SIZE zdiv
Select Band BAND SELECT AUTO
Sets the reference level REFERENCE LEVEL ~10dBm
Set the reference level step size REF LEVEL STEP SOZE AUTO: 1div
Sets the scale mode SCALE MODE LOG LOG *LOG
Sets the LOG scale LOG SCALE 10 dB/div 10 aB/div *10 dB/div
Sets the LIN scale LINSCALE 10%/div 10%/div [R———
Sets the LOG unit system LOG SCALE UNIT geized
Sets the reference leve! offser REF LEVEL OFFSET OFF

Eevel

Sets the reference jevel offset OFFSET VALUE o dBm
value
Sets the display line DISPLAY LINE OFF
Sets the display line level DISPLAY LINE LEVEL —60 dBm
Selects the ABS of RELMAKST | MARKER LEVEL ABS/REL e ABS ABS
Sets the correction factor CORRECTION }j}ié”?‘l mg;;cd
Sets the correction factor number | CORRECTION FACTOR No. *RST: 1
RF pre-amplifier RF PREAMPL, OFF
Sets the input impedance INPUT INPEDANCE 500

(*1) Forthe MS2651B/2661B/2661C 1.5 GHz . For the MS2653B/2663B/2663C 4.05 GHz
(*2) For the MS2651B/2661B/2661C 3.0 GHz |, For the MS2653B/2663B/2663C 8.1 GHz
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Table A Device-Dependent Initial Settings (2/5)

Initial setling data

ABS/REL

Group Qutline Contrel item
TRACE-AB TRACE-TIME TRACE-BG

Selects the display mode DISPLAY MODE TRACE-A
Selects the display format for DISPLAY FORMAT A<B
TRACE-A/B {TRACE-A/B)
Selects the display format for DISPLAY FORMAT A<BG
TRACE-A/BG {(FRACE-ABG)
Selects the display format for DISPLAY FORMAT A<TIME
TRACE-A/TIME {TRACE-A/TIME)
Selects the mode for processing | pp o CF STORAGE MODE NORMAL | NORMAL “NORMAL
a wavefom:
MNumber of traces averaged AVERAGE No. 8 times
Sets the separation of average . 8
sweep stops & AVERAGE SWEEP MODE ON{PAUSE}
Sets the separation of hold sweep stops | HOLID SWEEP MODE OFF(CONTINUGUS)
Selects the detection mode DETECTION MODE PEAK SAMPLE *PEAK
Sets the delay time DELAY TiIME —_— U sec o
Sets the time span TIME SPAN B #200msec ] e
Ses the time expansion zone to \ .
ONOEF EXPAND ZONE ON/OFF nmae OFF —
Sets the expand mode 10 ON/OFF | EXPAND ON/OFF | weeemn OFF e
Sets the FM monitor to ONFOFF FMMONITOR 1 e OFF e

Display mode Sets the bandwidth for demoduiatng FM | FM RANGE - 200 xHz/div ——-
Switches the coupling 10 ACDC | preyupLing 0 1 e AC COUPLING e
10 monitor FM waveforms )
Sets the active marker when TRACE-ABE Jooarma | e b e
display mode is trace A/B ACTIVE MKR TRACE-A
Selects the marker mode MARKER MODE NORMAL
Specifies the zone-marker center | ZONE MAXER CENTER 250 point 250 poim 230 point
Specifies the zone-marker widds ZONE MAKER WIDTH 51 point(l div) | =1 poim 501 point
Marker search mode WMAKER SEARCH MODE PEAK
Sets the multi marker mode to MULTI MARKER MODE OFE
ON/OFF :
Sets the muit marker listto ON/OFF | MULTI MARKER LIST OFF
Muiti marker Hst frequency .
AES/REL MULT! MARKER LOSTFREQ | ABS
Multi marker Iist leve! MULTI MARKER LOST LEVEL | ABS

Sets the 'o'th multi masker to ON/OFF
{(No.l ~ IOON/OFF

MULT! MARKER ON/OFF

Not initiajized

RST: No.l =0N,No21w 10=0FF

Selects the active multi marker ACTIVE MARKER No. Not mitialized *RST: No.]
Search resolution SEARCH RESOLUTION 14 4B
Search threshold THRESHOLD OFF

A-2



Table A Device-Dependent initial Settings (3/5)

Initial setting data

Greup Outline Controi item
TRACE-AB TRACE-TIME TRACE-BG
A-B—+A A-B-a OFF
Trace operation | A-B REFERENCE LINE REFERENCE LINE MIDDLE
Normalize{A - B None) NORMALIZE OFF
Sets the sweep mode SWEEP MODE CONTINUOUS
Sets the zone sweep to ON/OFF ZONE SWEEP OFF JraTa—
Sets the tracking function to ON/OFF | TRACKING SWEEP OFF v
Sets the zate sweep function to ON/OFF | GATE SWEEP OFF R
Sets the pate delay tme GATE DELAY 0 sec e
Sets the gate length GATE LENGTH Imsee | mmeweemen
Sets the gate interval termination. | £ rE END INTERNAL ] wcreeeme
internaily or externally ) )
Sets the trigger switch mode TRIGGER SWITCH FREE RUN FREE RUN *FREE RUN
Sweep function | sers the wrigger source TRIGGER SOURCE VIDEO
Sets the external rigger level type | TRIGGER SOURCE(EXT) INPUT! s
Selects the TV system TRIGGER SOURCE(TV) NTSC | e
Selects the TV horizontal
synchronous signal TRIGGER SOURCE(TV SYNC) | V-SYNC T
Selects thre number of TV horizontl TV H-8YNC LINE No oDD 10 m————
synchronous signal lines : YRR
Selects the migger slope TRIGGER SLOPE RISE R—
Sats the wigger level TRIGGER LEVEL -404B —
Trigger level TRIGGER LEVEL HIGH
(WIDE IF VEDEOD) {WIDE IF VIDEO)
Sets the trace write switch 1o ON/OFF | TRACE WRITE SWITCH ON ON OonN
Waveform
e i
WTIRg/Reatng | o« the trace read switch to ON/OFF | TRACE READ SWITCH OoN ON ON
Seiects the mode for seting he | RESOLUTION BANDWIDTH | AUTO AUTO *AUTO
resolution bandwidth
Selects the mode for serting the J v v
video bandwidth VIDEO BAND WIDTH AUTO AUTO *AUTO
Selects the raode for setting the SWEEP TIME AUTO AUTO *AUTO
sweep time )
Coupled Selects the mode for setting the RF ATTENUATOR AUTO
function RF attenuator
VBW/RBW ratic
2 VBW = AUTO VBW/RBW RATIO 1 1 |
RBW/Span ratio Y
st REW = AUTO RBW/SPAN RATIO 0.01 0.0t 0.01
Sets the coupled functions COUPLE MODE Not initialized
COMMON or INDEPENDENT ' — : . ’ .
Setwaen the freguency of sime domain (COMMON/INDEPENDENT) When shipped from the factory: INDEPENDENT
SAVE/ Not initialized. When shipped from the factory:
RECALL Selects data o be recalled RECALLED DATA View
$clet the printer device mode | PRINTER MODE :";;:E:;‘Tmej'%m e factore: VP60
Hard copy/plot shippec s © Jackeny:
Print magnification PRINT MAGNIFICATION Ix]
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Table A Device-Dependent Initial Seitings (4/5)

Initial setting data

Group Qutline Control item
TRACE-AB TRACE-TIME TRACE-BG
Not initialized.
Sets the printer G d PRINTER GPIB ADDRESS
ets the prinier GPIB adéress When shipped from the factory: 17
Selgcts the paper size for the plotter | PLOTTER PAPER S1ZE Not initialized,
o PapErs P When shipped from the factory: A4
Hard copv/plot
Not initialized.
Sel he pi i PLOTYER SIZ
elects the piotier outpu: size E When shipped from the factory: FULL
Not initialized.
Selecs the ploti PLOT ITE!
Flects the plot ftem TEM When shipped from the factory: ALL
Selects the mode for monitoring AM/FM MONITOR OFF
. the sound
Sound monitor
Adjusts the volume of the sound MONITOR VOLUME 10
monitor )
Selects the e to be measured MEASURE ITEM OFF
Sets the counter 1o the specified COUNT RESOLUTION | kHz
Tesolution
Selects the cccupied frequency OBW MEASURE METHOD Not initialized

Measure
function

bandwidth measurement methed

*RET: N%

Sets the occupied frequency
bandwidth to N%

OBW N9 VALUE

Not initialized
*RET: G9%

Sets the occupied frequency to X dB

OBW XdB VALUE

Not initialized
*RST: 25dB

Selects the adiacent channel leakage
power measurement method

ADJ-CH MEASURE METHOD

Not initialized
*RST: RTOTAL POWER

Selects the adjacent channe! leakage

ADJ-CH GRAPH

Not initiahzed

power measurement method *RST: ON
Selects the adjacent channel ADIACENT CH SELECT Not initialized
$ the acjacent chann : *RST: BOTH SIDES
. . Not initialized
Sets adjacent separation | ADJACENT CH SEPARATIONI “RST: 12.5 kHz
Not mitialized
. -
Sets the adjacent separation 2 ADIACENT CH SEPARATIONZ2 ¥RST: 25.0 kHz
Sets the adiacent channe bandwidth | ADJACENT CH BANDWITH | Do iniuialized

*RST: 835 kHz

Sets the adjacent channel
center ling display

ADJ-CH CENTER LINE

Not initialized
*RST: ON

Sets the adjaceat channe! band line
display

ADI-CH BAND LINE

Not initialized
*RST: OFF

Selects the template

SELECT TEMPLATE

Not initialized

*RST: No.1
Not initiaiized
Seiects the template level TEMPLATE LEVEL “RST: ABSOLUTE
Sets the template management o
. MANEGE TEMPLATE Not inigalized
function
Selects the noise measurement method | NOISE MEASURE METHOD Not initialized

*RST: ABS




Table A Device-Dependent initial Seftings (5/5)

APPENDIX A

) _ initial sefting data
Group Cutline Control itern
TRACE-AB TRACE-TIME TRACE-BG
BURST POWER BURST POWER MEASURE 100 point
Measure START POINT START POINT
function | 4 irsT POWER BURSTPOWER MEASURE |,
STOP POINT STOP POINT porm
Calibration | Frequency calibration FREQ CAL ON
Band rate BAUD RATE 2400
Parity PARITY OFF
RS§-232C Data bit DATA BIT 8 bit
Stop bit STOP BIT 1 bit
Time-out TIME OUT 30 sec
Sets the GPIB 2 self address GPIB SELF ADDRESS Not iniciaiized.
When shipped from the factory: ¢
GPIB GPIB timeow time GPIB TIME OUT
(including trigger sweep time cut) | (TRIGGER SWEEP TIME OUT
. . | DATA STORAGE UNIT Not initizlized.
Sets the DS (MCS104A) address ADDRESS When shipped from the factory: 19
Sess the title output o ON/GFF TITLE QN/OFF Not initialized,
g P : When shipped from the factory: ON
Title
Selects the title dara TITLE DATA Not inittalized.
) ‘When shipped from the factory: ALLSPACE
CAL/ Lo . s Not initialized.
UNCAL Displays couple failure UNCAL DISPLAY Initialized to ON at power-on.
Sets the response data (o RESPONSE DATA Not mztx;?lzzcd.
ASCIVBINARY When shipped from the factory: ASCH
Spectrum data/ | Selects the media sLOT Not initialized.
PMCETC | (PMC/fioppy disk) When shipped from the factory: SLOT 1 (op)
Selects the terminacor for LF/CR +LF | TERMINATOR Not injtialized.
o ) When shipped from the factory: LF
- 1 i B FF
TV video TV video monitor TV MONITOR O
MORROT 4y charmel configaration TV CHANNEL ASSIGN JAPAN
Power input status POWER ON STATE BEFORE POWER OFF
Parameter display system PARAMETER DISPLAY TYPE | TYPE-)
Time display TIME DISPLAY QOFF
Date display system DATE DISPLAY MODE YY/MMDD
(Others
Comment column display system | COMMENT DISPLAY OFF
Display color pattern COLOR PATTERN COLORI
L.CD display LCD DISPLAY ON
Cornposite mode COMPOSITE MODE NORMAL

Note: » In the above table, in place of the parameters not initialized by the INIT command or P+reset key, the initial

seitings (indicated by *RST) initialized by the *RST command are listed. In place of the parameters not
initialized by the *RST command, the values at the shipment are listed.
+ An jnitial value marked with ™' is a fixed value.
+ An initial value marked with '#' is the value at COUPLE MODE = COMMON.
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APPENDIX B
ASCII*CODE TABLE
27 0 0 ¢ 0 i 1 1 1
86 0 0 1 ¢ 4 1 ]
Bs 0 1 0 1 ¢ ] 0 1
BITS GONTROL NUMBERS UPPER CASE LOWER CASE
84 B3 B2 Bt ‘ SYMBOLS
0 0 0 50 100 120 140 160
0 6 o 0 NUL DLE sp @ P . D
0 0110 16 {20 32|30 48 140 &4l 30 80| 60 96 | 70 2
] GTL | 21 LLO | 41 61 101 121 141 161
6 0 0 1| SOH DC1 ! A Q a q
] o 172 3303 49|41 65 L5l stlél 97| 113
2 2 2 62 102 122 142 162
0 0 1 ¢ NUL pDe2 " B R b r
ARE gl 1|3 50| 42 66| 52 82162 98|72 114
7 2 63 103 B 143 163
g 0o 1 1 ETX DC3 # C S < s
3 192 35|33 51143 67182 23|63 ag | 73 15
3 SDC | 24 DCL | 44 64 104 i24 14 164
O 1 0 0 EOT BC4 s B T d t
4 414 16 | 24 36 | 34 52144 68154 84|64 100174 116
5 PPC | 25 PPU | 43 65 105 123 145 163
0 1 6 1 ENC NAK Y% E U e u
5 5115 21425 37135 53145 89 | 55 85| 65 101 175 17
P 2% 6 5 106 126 146 166
¢ 1 1 ¢ ACK SYN & F v f v
6 5116 212 3836 54|46 70156 86166 102 | 76 138
7 77 47 57 107 127 147 167
o 1 1 1| BEL ETB ' G W g W
7 7|17 2l 30|37 55| 47 7|57 87|67 103 | 77 19
16 GET | 30 SPE | 50 g t10 130 150 170
1 0 0 0 BS CAN { H X f x
2 gl 24|78 20138 56 | 4% 72158 88 | 68 10472 120
1 TCT | 3] SPB 1 51 71 m 131 151 171
10 0 1 HT EM ) 1 Y i y
9 9119 25129 4139 57140 73159 89169 105 | 79 12
12 3 52 72 1z 132 152 172
10 1 0 LF SUB * J y j 2
A WilA 2|24 42134 58 |4 74|54 901 6A 106 | 7A 122
13 33 3 73 113 133 153 173
P01 VT ESC + K [ K {
B 11| 1B 2718 PR 59|48 75| 58 91 | 6B 107 |78 173
12 34 ” 74 14 134 154 174
1 1 0 0O FF FS , L \ | H
C 12i1C %120 aisc 66 14C 76| 5C 92| 6C 108 | 7C 124
15 35 53 75 115 135 155 175
11 o0 1 CR GS : M i m }
) 131D 29D 45 13D 61 |4D 775D 23] 6n 109 17D 125
16 35 56 76 16 136 156 178
i1 1 0 50 RS N AN n ~
E 14| iE 30| 2E 46| 3E 62 | 4E 78| 5E 94 | 6E 110 | 7E 126
17 37 5 71 17 I UNT | 157 177
N N B s us / o) — o e
E 151 1F 31 ]2k 47|38 83 | aF 79| 5F 95 | 68 i1 | 7F 127
Address Universal i-isten Talk address Secondary address or
command command address command
KEY octal {25 PPU | GPIB code *UUSA Standard Code for Information Interchange
NAK ASCII character
hax |13 21| decimal
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APPENDIX C
COMPARISON TABLE OF CONTROLLER'S GPIB INSTRUCTIONS

APPENDIX C

Controlter
Function
IBM-PC IBM-PC .
PACKET V PC9800 (NI-488.2) (NI-488) HPA00O0 series
Outputs data to WRITE @ device | PRINT CALL Send() CALL OUTPUT device
adevice number: data @ listener address; data IBWRT() | seiector; data
Curtput binary BINWRITE @ . CALL SEND Cmds( }
data 1o a device device number: data WBYTE command; data
Assigns data INPUT @ talker address,
liste dd ; variabl . .
entered from a %Eé\g, e number: L[ENE? ?&gu—rreést;;ig? © leaLL Receive({ ) CALL ENTER device
device 10 a variable address, listener address; IBRD{) selector; variable
variable variable
Assigns binary BIN READ @ .
data entered from device number: Sﬁi\ggfecommand’
a device to a variable variable
Initializes CALL Send IFC{) | CALL ABORT select
An interface IFC @ select code | ISET IFC BSIC() | code
) REMOTE device
Tums REN REN @ select code | ISET REN CALL Enable Remote()| CALL | selector
me on IBSRE(} | (seiect code)
LCL @ select code LOCAL device
{sets all devices selector
focal) LCL @ CALL (select code }
’1_“urns REN device number' ' IRESET REN CALL Enable Local{ )| IBSRE() | {ncAL device
line off (sets only specified CALL
devices to listeners IBLOC( ) Selector (select
and sends out G‘i'z' ngéfe‘;SF;”maW
command)
CALL
Qutputs interface %Osi\g?gghi?de' IBCMD( )} | SEND select
message(s) and Character stﬁﬁg for CALL coqle‘, message
data message [;data] IBCMDA( }| string
(asynchroncus)
Triggers a TRG @ device | LoTIE i;iigf;e”er CALL Trigger() | CALL | TRIGGER
specified device nurnber ! IBTRG() | device selector

address, &H08;
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Controller
Function
IBM-PC BM-PC .
PACKETYV PCS800 (NI<488.2) (NI-488) HP3000 series
CDL @ select code| WBYTE &H3F, &8H14;
(all devices having CLEAR device
a specified select | WBYTE &H3F, listener selector
_— . code} address, secondary CALL {select code)
Initializes devices | p) ‘@ device | address, &H04 CALLDevClear() | 5o pey | CLEAR device
number selector
(specified devices (select code +
only) primary address}
Prevents a device
; . CALL SendLLO()
from belng switche || & @ select code| WBYTE &HGF, &H11; Lo
to local CALL SetRWLS()
Transfers control .
to a specified RCT @ device | WBVTE taker address. | GaLL Pass Control() %’;;%T( , | Pass conTROL
device '
Sends out a SRQ @ select CALL REQUEST
service request code ISET SRQ IBRSV({) | selectcode
Performs serial | STATUS @ device | py | CALL Read Status BYte() | )| Sdpo_'-*— oot
polling number IBRSP() (device selector)
CALL AllSpoli{) (function)
CALL
Sets a terminator IBEQS()
code TERM IS CMD DELIM CALL
IBEOT()
Sets a limit value
for checking a CMD TIMEQUT I%e‘r%M 0O
time-out
Wait to SRQ CALL WaitSRQ( ) ECB%}L{!T 0
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System Subrouiines

................................
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CFL subroutine
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DLN subroutine
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DCR subroutine
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SECTION 1
GENERAL

PTA (Personal Test Automation) is the MS2650/MS2660B/C series spectrum analyzer equipped with a
programming language interpreter function to enable programming controls and calcuiations directly connected
with the measurement systemn with a high-speed language of PTL (Personal Test Language).

In addition to the basic commands similar to BASIC, PTL provides GPIB control commands, file operation
commands, screen control commands and function control commands for controlling most functions of the
MS2650/MS2660B/C series.

Programs that can be executed by PTA are two types, including the “PTA program” to be executed by specifying
RUN" from the PTA menu, and the “PTA library” to be executed by registering it to the User key menu. Both
the PTA program and PTA Hbrary are prepared using the universal edit program on an external personal
computer, and registered to MS265XX/MS266XX via RS-232C or GPIB. It is also possible to save the edited
PTA program/PTA library to a memory card, as a text file, and input it to the memory card interface of
MS265XX/MS266XX. Since inputted programs can be stored in the buili-in nonvolatile program memory, no
efforts otherwise required for reloading after each power-off are necessary.

As for the external interface to PTA, there are GPIB, RS-232C parallel (Centro} and PTA parallel /O. RS-
232C and GIPB connect an external computer to realize PTA to communicate with the computer through a
communication memory {(dual port memory). PTA is also capable of controlling an automatic inspection
system for electronic components or a trimming machine by connecting with such equipment using PTA
parallel I/O.
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PTA Specifications

The PTA specifications are listed below:

W Dispiay

» Number of displayed characters : 54 characters/line > 20 lines (43 characters/line for menu display)

* Displayable characters : Alphabetic upper-and lower-case characters, numerals. special
symbols, and cursors

+ Character font : 6 X 12 dots (smali type}

* Graphics : Straight line, square, circle and arc

« Screen : 320 < 240 dots X 16 screens

B input and execution control

* Input Front panel, and external computer (by R5-232C, GPIB)
= Execution control Front panel, and external computer (by RS8-232C, GPIB)
M Memory

* Program memory : 196 kbytes

» Memory card : 256 kbytes, 512 kbytes, 1| Mbyte, 2 Mbytes

M Language Version PTL - V1.6

+ Commands : Edit commands
Program execution commands
File commands

* Statements : Basic statements
GPIB statements / PTA parallel VO statements
Event staiemenis
Dual port statements

+ Subroutines : ' Display subroutines
Filing subroutines
GPIB subroutines
Interface subroutines
Panel subroutines

Waveform memory subroutines




« Functions

= Variables :

+ Data types

M interfaces
« RS8.232C
» GPIB

» Parallel {centronics)
{option 10}

« PTA parallel VO
{option 14}

SECTION1 GENERAL

Arithmetic functions
Boolean functions
Statistical functions
Character string functions

System functions

Up to a maximum of 236 user-defined variables
(numeric variable, character string variable)

System variables 22 types

Real number:
Significant digits =15 digits
Exponential = 10°" o 107
Integer —32768 to 32767
Character: 256 characters max.
Bit: 8 bits max.

Output port A Bhits
Output port B 8bits
/O port C 4bits
¥Q port D 4bits
Control port 3bits
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PTL Command of PTA

1-6

Table 1-1 shows the PTL {Personal Test Language) commands provided with the PTA :

Table 1-1 PTL Cdmmand of PTA

ltem

Format

Edit Commands

Program input
Copy

Delete
Renumber
List output (CRT)

List output {printer)

Program size

Execute commands

Program execution start

Suspension of program
execution

Continuation of suspended
program execution
Discontinuation of program
execution

Direct execution

File commands

Save file

L.oad file

Overlay

File list display
Delete file

Start-up registration
Start-up cancel

Line number statement

PCOPY new start-line number, [increment}, copy-source
start-line number, copy-source stop-line number
DELETE [start-line number][,[stop line number];

or [line number] JRETURN]

RENUM [new start-line numberi,increment], cld start-
line number [old stop-line number]]]]

LIST [star-line number} [ [stop-line number)

LISTG address [,start-line number} [fstop-iine number}]
PMEMO

[RUN 1 menu key or RUN [start-line number] [, suspension-
line number]
{ STOP] menu key

[CONT] menu key, CONT [suspension-line number ]
[RESET] menu key
Statement [RETURN]

SAVE program name {, stari-line number |, stop-line
number]]

LOAD program name

OVERLAY

[PLIST] menu key

PDEL Program name

STARTP program name or STARTP @

CANCEL or CANCEL @
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Table 1-1 PTL Command of PTA (Continued)

ltem

Format

Statements

Comments
Array declaration
Assignment

Jump

Jump to subroutines
Return from subroutines
Decision

Loop beginning

Loop end

Key input

Display

Reverse display

GPIB input

GPIB input (1 byte}

GPIB input (2 bytes)

GPIB output

GPIB output {1 byte)

GPIB output (2 bytes)

Set measurement parameter
Read measurement parameter
(1)

Read measurement paratneter
(2)

Wait

Subroutine call

Cursor location

(home position}

Cursor location

Erase screen

Program end

Display error

Jump on Error

Error main

Return to main routine

-Line NO..8OS _ "Grammer error expression”

REM ["comment"] or 'comment

DIM array variable

[LET) variable = exprassion (functions,variables or

constants)

GOTO line number or GOTO * jabel

GOSUB kine number or GOSUB * label

RETURN —
IF condition statement

FOR numeric variable = initial value TO ending value STEP
step value

NEXT numeric variable

INPUT ["display character siring", ] variable [, variable...]
PRINT variable [: format][, varabie [: format]...]l;]
PRINTR variable [: format][, variable [: format]...][;]
READ address, input variable [, variabie...]

BREAD address, input variable {, variable...]

WREAD address, input variable [, variabie..

WRITE address, variable [: format][;}

BWRITE address, variable [: format]

WWRITE address, variable [ format]

PUT string variabie (or string)

GET string variable (or string), input variable

COM character string variable {or character constant)>
input variable

WAIT time (unit is second, minimum 0.01 s.)

CALL subroutine name

HOME

LOCATE (X, Y)
ERASE
STOP

ERROR (error number, line number or * label)
ERRMAIN
RETMAIN
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Table 1-1 PTL Command of PTA (Continued)

ltem

Format

Statement {cont'd)

Initiatization of variable
Data staternent
Specification of input data
statement

Data-statement input
Program reading/execution
Register an error interrupt
routine

Unregister an error interrupt
routine

Return from an error
interrupt routine

Register an event interrupt
routine
Enable an event interruption

Disable an event interruption

Return from an event

Jump on an interruption

{YO PORT)

Jump on an interrupt subroutine
(/O PORT)

Enable an interruption

{I/O PORT)

Disable an interruption

(VO PORT)

Mask an interrupt routine
{I/O PORT)

Character size specification
Pseudorandom number string
setting

Dual-port-memory statement

Write data
Read data

CLEAR
DATA constant [, constant..., constant]
RESRORE [line number or # label]

RDATA variable [, variable...]
CHAIN “file name"
ON ERROR line number or * label

OFF ERROR

RETERR

RETRY

RESUME line number or * label

GIVEUP

ON EVENT /O number, line number or % label

ENABLE EVENT I/0 number, event 3, event 2, évent 1,
event 0

DISABLE EVENT VO number [, event 3, event 2, event 1,
event O

RETINT

ON IC GOTO (line number or * ifabel)

ON IO GOSUB (line number or * label)

IOEN

oD

IOMA

DCHSIZE character size number

RNDMIZE

WDPM memeory No., variable [: format]
RDPM memory No., input variabie
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Table 1-1 PTL Command of PTA (Continued)

ftem Format
Screen subroutines {cont'd)
Screen subroutines
Displayed-item erasure CALL CER{M)
Displayed-item restoration CALL CBN(M)
Screen erasure CALL CFL(M)
Character string display CALL DCH{X,Y text, M[,N])

Straight-line display
Square display
Circle display
Arg display
Soft key label registration
Fiting subroutines
Open z file (read)
Open a file (wnite)
Delete a file
[.oad data
Save data
Close a file
Panel subroutines
Lock front-panel key
operation
Unlock front-panel key
operation
Waveform memory subroutine
Copy memory
Data conversion
Frequency axis logarithm
conversion
GPIB subroutine
Interface clear (switching to
system controller port)
Service request
Take controiler
Switching to device port
interface subroutine
Status byte read
Interface control
Function
Arithmetic functions

Boolean functions
Character string functions

CALL DLN(X@,Y@ X1,Y1,M[.N}
CALL DRC(X@,Y@,X1,Y1,M[,N])
CALL DCR(X,Y,R,M[,N})

CALL DAR(XQ,YO,RO,W1,W2,M[ N}
CALL DEF(Mtext)

CALL OPNl  Character string variable (or character constant)
CALL OPNO Character string variable (or character constant)
CALL FDEL Character string variable (or character constant)
CALL DALD variable

CALL DASV variable

CALL CLS

CALL PNLL(@)

CALL PNLU(®)

CALL COPY (M@ M1)
CALL CONV(K,M@,M1,P@,P1{,D})
CALL SWLG(K,M@,M1)

CALL IFC

CALL RSV(M)
CALLTCT(M)
CALL DEV

CaALL GST{port No., address, input variabie)
CALL GPiB(port No., control item No.)

SIN, COS, TAN, ASN, ACS, ATN, LN, LOGEXP, 3QR,
ABS, SGN, INT, ROUND, DIV, FIX

NOT,AND,OR,EOR

CHR, VAL, HVAL, BVAL, ASC, CHRS, CVI{, CVD, MKI$,
MKDS$, STR$, HEX$, OCTS, BINS, INSTR, LEFT$, MIDS,
RIGHTS$, STRINGS, LEN, SLEN, SGETS
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Table 1-1 PTL Command of PTA (Continued)

ltem

Format

Function (cont'd)

Statistical functions
Dedicated functions

Sysiem variable

System function

Maximum value
Minimum value
Frequency measurement 1
Frequency measurement 2
Frequency measurement 3
Frequency measurement 4
Ripple 1

Ripple 2

Rippie 3

Peak 1

Peak 2

Poll 1

Poll 2

Maximum |

Maximum 2

Minimum 1

Minimum 2

Index point frequency
Sum

Adding search 1

Adding search 2
Judgment 1

Judgment 2

max, min, sum, mean, var, sta
ERRREAD, STATUS, DTREADS, RND

EX0, EX1, EX2, EX3, EX4, EX5, EX6, DT@, DT1, DT2,

DT3, DT4, XMA, XMB, XMG, XMT, XMT, SMA, SMB, SMT,
IMA, IMB, RMA, RMB, I0A, 10B, 10C, I0D, EIO

MAX (M, P@, P1, N)
MIN (M, P@, P1, N)
BNDL (M, P@, L, N)
BNDH (M, P, L, N)
MESL (M, P@, L, N)
MESH (M, PQ, L, N)
RPL1 (P@, P1, N [R])
RPL2 (PG, P1, N RD
RPL3 (P@, P1, N [,R])
PEKL (M, P@, L, N[,R])
PEKH (M, P&, L, N [,R])
POLL (M, PO, L, N [,R])
POLH (M, P&, L, N[,R])
PLRH (M, P@, N [,R])
PLLH (M, P@, N [,R])
PLRL (M, P@, N [,R)
PLLL (M, P@, N[,R])
PFRQ (P@)

SUM (P@, P1, N)
PSML (M, P@, L, N)
PSMH (M, P@, L, N)
DPOS (M, PG, P1, N1, N2)
DNEG (M, P@, P1, N1, N2)
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PTA Paraliet /0 CONNECTOR {RC30-36R: HIROSE}

Pin No. ltem Standard System Variable
i GND .
2 INPUT 1 TTL. level, Negative logic EX@
3 OUTPUT 1 TTL level, Negative logic EXQ
4 OUTPUT 2 TTL level. Negative logic EXO
5 OUTPUTPORT A O TTL level, Negative logic 10A
6 OUTPUTPORT A 1 TTL level, Negative logic I0A
7 CUTPUT PORT A 2 TTL level, Negative logic I0A
8 OUTPUTPORT A3 TTL level, Negative logic I0A.
9 OUTPUTPORT A 4 TTL level, Negative logic I0A
10 OUTPUTPORTAS TTL level, Negative logic I0A
11 OUTPUT PORT A 6 TTL level, Negative logic I0A
12 OUTPUT PORT A7 TTL level, Negative logic 10A
13 OUTPUT PORT B 0 TTL level, Negative logic 10B
14 OUTPUT PORT B 1 TTL level, Negative logic 10B
15 OUTPUTPORTB 2 TTL level, Negative logic 10B
16 OUTPUTPORTRB 3 TTL level, Negative logic IOB
17 OUTPUTPORTB 4 TTL level, Negative fogic 10B
18 OUTPUT PORTB 3 TTIL level, Negative logic I0B
19 OQUTPUTPORT B 6 TTL ievel, Negative logic 10B
20 QUTPUTPORT B 7 TTL level, Negative logic 0B
21 I/OPORT CO TTL level, Negative logic 10C
22 VOPORTC1 TTL level, Negative logic 10C
23 FVOPORTC2 TTL level, Negative logic ioC
24 VOPORTC3 TTL level, Negative logic 10C
25 VOPORTDOG TTL level, Negative logic 10D
26 VOPORT D1 TTL level, Negative logic 10D
27 VOPORTD 2 TTL level, Negative logic 10D
28 {/O0PORT D3 TTL level, Negative logic 10D
29 PORT C STATUS TTL level, 0/1:1/0 EIO
30 PORT D STATUS TTL level, (/1:1/0 EIO
31 WRITE STROBE PULSE TTL level, Negative logic *]
32 INTERRUPT SIGNAL TTL lever, Negative logic *2
33 NC
34 +5V QUTPUT Max. 180mA
33 NC
36 NC

#*]1 }0C=---, I0D=---, Output upon the execution of the statement.
*2 Execution of the interruption is done by IO interrupt statement, ON I0 GOTO---, ON 10 GOSUB.

NOTE

For more details on the system variables, refer Chapter 8 PTA Parallel O Control.
The connector for the above is RC30-36R (Hirose Corp.), and matching connector is
RC30-36PF. Please provide it as necessary.
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External Interfaces of MS2650/MS2660B/C series

MS2650/MS2660B/C series provides an RS-232C interface and GPIB interface as standard. In addition, a
parailel {centronics) interface {option 10) or PTA parallel interface (option 14) is optionally available. The

usage of these interfaces differs by the setting of the connection port.

RS-232C interface

‘When the RS-232C interface is selected as the connection port for the external controiler {Connect to
Controller):

Connect the device that controls the MS2650/MS2660B/C series, for example, 2 host computer. Execution
of the PTA program/PTA library is indicated and the PTA program can be interfaced via the dual port
memory. Also, the PTA program/PTA library is registered.

When the RS-232C interface is selected as the connection port to the printer/plotter (Connect to Printer/
Plotter):
By specifying COPY from the PTA programy/library, the printer copies the screen.

When the RS-232C interface is selected as the connection port to the a peripheral device (Connect to
Peripheral):

Serial data transfer is available between the PTA program/itbrary and the external device.

I GPIB interface |

When the GPIB interface is selected as the connection port for the external controller (Connect to Controiler):
In this case, the GP-IB interface enters the device port state. Connect the device that controls the MS2650/
MS2660B/C series, for example, a host computer. Execution of the PTA program/PTA library is indicated
and the PTA program can be interfaced via the dual port memory. Also, the PTA program/PTA library is
registered.

When the GPIB interface is selected as the connection port to the printer/plotter (Connect to Printer/Plotter):
By specifying COPY from the PTA programy/library, the printer copies the screen.

When the GPIB interface is selected as the connection port to the a peripheral device (Connect to Peripheral):
In this case, the GPIB interface works as a system controller port. It is possible to control external devices
from the PTA program/library.
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‘ Parallel (centronics) interface |

s When the parallel {centronics) interface is selected as the connection port to the printer/plotter (Connect to
Printer/Plotter):

By specifying COPY from a PTA program/library. the prirter copies the screen.

PTA Parallel interface }

+ The purpose of the use of this interface is to control a device which does not have GPIB or RS-232C

interface, or a device which does not have special protocol or handshaking required for data ransfer.

By the statements of PTA, the control of such an external device can be easily conducted.
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Screen Configuration of PTA

This section describes the screen specifications of PTA mounted in the MS2650/MS2660B/C series.

Physical screen configuration

1-14

; (Background)
Frame 1

Frame 16
Frame 1: Waveform display background
2. Scale lines
3. Waveform?2
4: Waveform 1
5. Parameters (title, reference level, RBW, VBW, center frequency, span, etc.)
6. Dispiay lines, reference markers
7 . Triggers, indicators
8 : Marker zones
8: Template/mask standard lines
10 Multi-marker Nos.
11 (Notused)
12 . Markers, marker values
13: PTA screen
14 : Menu background
15 Menu characters
16 : Setup and parameter characters, error messages

Note: This frame number is controlled inside the MS2650/MS26608/C series. The number is different from the
number used by screen subroutines such as CALL CFL.
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Display form

239—

Function keys
dispiay area

Display area
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SECTION 2
PTA OPERATION

Outlining the Operation
T T e T

PTA of MS2650/MS2660B/C series is capable of executing/operating two types of automation programs, the
"PTA program" and "PTA library".

PTA program :
One program can be loaded and executed on the execution memory (RAM) of MS265XX/MS266XX.

A PTA program is loaded and executed on menus following [SHIFT] + [PTA] — [PTA Program : Fi].

This function is the same as the PTA functions and PTA program execution provided in the existing
measuring instruments of our make (for example, MS2601B, MS2602A, MS8604A, etc.).

PTA library :
Multiple programs can be loaded and executed on the execution memory (RAM) of MS265XX/MS266XX.

A PTA library is loaded and executed on menus following the [SHIFT] + [PTA] — [PTA Library : F2]
keys. The PTA library can be executed by registering it to a memu of the [User] key and pressing the
appropriate Fkey.

Also, the PTA library car: be executed by directly inputting the PTA library name as a remote control
command from the controller.

Exacution memory of MS265XX/MS268XX (RAM)

T
LOAD
PTA program \
) 3]
PTA fibrary \,OP‘ Memory card
o AN
"POWER" e
‘S’o Personal computer
|IMEASII I
LOAD | "
m———
RS-232C or GPIB interface

2-3




SECTION 2 PTA OPERATION

A PTA program or PTA library can be loaded to the execution memory of MS265XX/MS266XX by either of
the following three methods:

(1) Prepare a PTA program/library as a text file of in DOS format on a memory cérd, and load it to MS2635XX/
MS266XX.

= Prepare the PTA program/library file using the edit program (editor) on the personal computer.
»  Copy the prepared file to the memory card.

» Insert the memory card to the memory card slot of MS265XX/MS266XX, and load it from

the operation menu of the PTA program or PTA library.

I

= —

Prepare copy the file on a memory card. 1 Insert the memory card into
i the memory card siot, and

load a PTA program/library
from the prepared file.

g

(2) Prepare a PTA program/library file on the personal computer. and load it to MS265XX/MS266XX via the
RS-232C or GPIB interface.

*  Prepare the PTA program/library file using the edit program (editor) on the personal computer.
« Load the data (PTL statement) of the prepared file 1o MS265XX/MS8266XX via the RS-232C or GPIB
interface. '

RS-232C or GPIB
intetface
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{3) Remote-controlling MS265XX/MS266XX from the personal computer. directly input the PTL statement.
»  Remote-control MS265XX/MS266XX from the personal computer via the RS-232C or GPIB interface
and get the PTA operation screen. '
= Sending a PTA statement line by line to MS265X3/MS266XX, prepare a PTA program/library on the
execution memory of MS265XX/MS266XX.

RS-232C or GPIB
interface

(
—

WRITEE!, "LET A=A+1” o
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| Operations Related to PTA Program

Operations related to the loading and execution of PTA programs are described below. Operations are the
same as those of the PTA functions and PTA program execution provided in the existing measuring instruments
of our make (for example, MS2601B. MS2602A. MSR604A, etc.).

Startup of PTA

PTA is actuated by pressing the [SHIFT] + [PTA : 7] keys on the front panel or inputting the remote control
command “PTA_1". The screen is erased and the cursor appears at the home position (top left of the screen).

Additionally, by registering a PTA program/library as a startup program, it can be actuated and executed upon
powering on. (For details about the startup registration of the PTA program. see Section 3 "STARTUP
command”. Likewise, for details about the PTA library. see Section 3 "POWERUP command™.)

| Loading the PTA program from memory card ]

A PTA program can be prepared as a text file in DOS format on a memory card and loaded to MS265XX/
MS266XX by the edit program (editor) of the personai computer and the like.

(1) Press {SHIFT] + [PTA : 7] —[PTA Program : F1] keys and get the PTA program operation mode (PTA ON).

(2) Press the [PLIST : F1] key of the PTA program menu (page 2) to display a list of program names stored in
the memory card.

IDEMQ -PTA T7301 buytes PR BTf

CFI1GZ 118 102 bhytes k- :

GE5M =L TIE2 102 bytes L..g Prog L. i-‘.—.‘i‘-‘l:‘g

=585 LIS 102 bytes L :

SAaMPL.1T D PTA 27180 bhyies P

SoOMPL.2 . ITMG 29166 bytes PH Cursor

2 =
o sor

C L Deserrs
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(3} Press [CURSOR UP : F2] and ICURSOR DOWN : F3] keys and move the cursor to the program name to
ioad.

{4) Press the [LOAD : F4] key.
Read out the PTA program from the memory card. When reading is completed, the {END] message is

displayed.
DEMO .- P16 27201 bytes PR PTA
CF16GZ .LIB 102 bytes E T
GSM LI 102 bhytes L Prog List
585 .LIB 102 bytes L I
EAMPL YT . PTA 27180 bytes [ = 2
EMND Cursoe '
U
Cursor
Dorwe
Load
Rumn
b 24
etc.
il EIE

{5) Press the [RUN : F5] key to execute the progran.

{6) To stop execution, press the [RESET : F4] key of the PTA program menu (page 1).

Execution, stop of the PTA program

After Toading a PTA program from a memory card, the PTA program can be executed and stopped without

loading operation. Since the execution memory of the PTA program is backed up by batteries, it is retained
under the loaded condition after powered off. Condition under execution is not retained.

{1) Press [SHIFT] + [PTA : 7}-+{PTA Program : F1] keys and get the PTA program operation mode (FTA ON).
{2) Press the [RUN : F1] key of the PTA menu {page 1) to execute the program.

(3) To interrupt program execution, press the [STOP : F2] key.

(4) To resuine program execution, press the [CONT : F3] key.

(5} To stop program execution, press the [RESET : F4] key. To restart execution, press the [RUN : Fl] key.
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PTA termination

To terminate PTA. press the {RESET : F4] key to stop program: execution, and then press the [PTA OFF : F5]
key or input a remote control command "PTA _0".

Afterwards, the screen (which has been displayed by display subroutine) is cleared to be retrned to ordinary
measurement screet.

Note

For the display subroutine, see Section 5, "System Subroutines”.

l Format of PTA program file - |

There are two formats for a PTA program file on a memory card, as follows:

(1) Text format
The extender for a PTA program file in text format is ".PTA". An example of the PTA program file in text
format is shown below.

10 SocErST R RS S N T T ARSEES S SSSSSSSS SN EERRE RS

20 '== MS2650/MS2660 series PTA Program/Library Sample Program === ]
e
40 |

50 HOME&ERASE' Erase PTA screen

£0 PRINT " Hello P73 World!in: Print message

70 PUT fIpt Preset MS2650/MS2660B series

80 PUT “CF 100MHZ"® Set center freguency 100MHz

90 PUT "Sp 100RHZ"' Set frequency span 100kHz

100 PUT "MEPK"! Perform peak search

110 sTOoPR! Stop execution

{2} Execution format
The extender of a PTA program file in execution format is ".IMG". The PTA program file in execution
format is stored in the form of binary data and cannot be edited on the personal computer.
‘The file in execution format can be prepared by adding ".IMG" as the extender to the file name by the
LOAD command of PTA. Storing the file in execution format will reduce loading time.
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Operations Related to PTA Library

Operations related to the loading and execution of the PTA library are described below.

' Loading the PTA library from memory card

A PTA library can be prepared as a text file in DOS format on a memory card and loaded 1oMS263XB/
MS266XB by the edit program: (editor) of the personal computer and the like.

(1) Press [SHIFT] + [PTA : 7)—[PTA Library : F2] keys and get the PTA library operation mode {PTA ON).

(2) Press the [Library File : F2} key of the PTA library menu 1o display a list of library files stored in the memory
card. If the list cannot be displayed at a time, press the [File/Page : F4] key to display the nexi page. -

b & B By ﬁ’ragwa\m Fiie Lib i le
> . S e
TF1IGE s Cur-=or
TAESN L35S U

85 ~d DB

Cuesor
Doy

Lo éod

File
fpage

*
Cheok File

retuarm

(3) Press {CURSOR UP : Fl] and [CURSOR DOWN : F2] keys and move the cursor to the library file name to
load.
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(4) Press the [LOAD : F3] key.
Read out the PTA library from the memory card. When reading is completed. the [LOADING.. END]

message s displayed.

S LBty COBDIMNG. & < : END Lio bile 1
CFITHRE LIS Cursor
3EM LE AR {38 [

85 LI
Cursorm
Doswen
l.caacd
File
/Pa@e
¥
Checlkk File
returm
R SR T

After loading. the PTA library loaded on the execution memory can be displayed in list form by pressing
the [Library Memory : F1] key of the PTA library menu.

W i Zry Progrom List il Memooy
>

OF s GE Crammor
bt L]

Conmmon
Dorwer

P
Exeowuts

in i b Ery
~Page

¥
Remowve

eturm

Also test execution can be done by operating menus following the [Executed : F3j key.
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Registering the PTA library to user key

The PTA library loaded to the execution memory can be executed by registering it to a menu of the [User] key
on the front panel. The registering operation procedure of the PTA library to the User key described below.

(1} Press [SHIFT] + [User Define : 8} — [Define Menus : F1] keys and display the User key registration
screen.

MR : 1 - AS20HE OutRF CModDef Menrnues

— T3, 421 ABm REB 1THMH=Z Se et ¥

RLV: ~1 0. OO0dBm Vi TMHx Sownce
i DB~ i N Lib Progm

T Se | ect

: Saurce
§ Me iy

f Select
t Des<t
Me s

S50urce PDestimati on

SDet sources
imnto Dest

Delete
1 Dex st

e trarmm

i ! i I ! 1 |
ST OH= 5Pz 3. O0GGH=A

(2) Press the [Select Source Lib prgm : F1] key. The PTA library loaded in the execution memory is displayed
in list form.

R
\\\\\ X + R \‘
\. Q.:\E\‘:\\‘iv\.‘\\‘\\ R\ \ ; N \\ \\ \‘- ‘\,\\;@
S S A R 5
SRR \\x\‘«\\m\‘ ,\me‘ s\\t‘a,\‘:\‘ \\\b A U
\x_ \{‘. SRR \.‘u \\, 4 }\p«x\\ é.\ ‘\:\ 3
\u \ R ‘1\;@‘.@\ W \w&\ \\
N \\ \ \\ 1 x\\"\ N \'\\\4-\\

ﬁ{\ \ ‘\\, \’u\».\ o
@‘M\\\R e N \ \\\
¥ \\‘\ m

Lo

:»;‘:/Ef.

W, o A

SR ‘v{\. '\:\\\
R \“\3 \’W‘\x N -
\\\‘\{%\“%\\\@ ;\:\Q “\ \ ture

LA RERS
S
//“5

o

o
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2-12

{3) Press [UP : F1] and [DOWN : F2] keys, and move the cursor to the library name to load to the User key.

‘&‘ f.\;‘?‘&n
R
@wwww-

R \» ~\i§*§\

>
) e
\ > ‘
8 \e ”\\‘Q} 0‘\}\\\

(4) Press the [return : F6] key.
registration screen.

A

' \ S \\ \ v 3
: ‘\ X R S R i~\\\§ Sl »\\\\\,Q«\\\\ TR
\:\\%‘\\\ \“;;g\}l\ p‘q\\\\y%{\\\\ c‘\:‘%\ﬁ\\\\\*&@\ \\“ﬁz&\ R \\“Q \%
«e‘:\\ \ ‘:}\v\ &:‘\5 \\ \“ \\(\4{&\\ % ,q\ \q\\\ \w\%‘ ‘&\\\;\ x\\
\l} \\\\ . L .
““\ x Q

‘*\ \ o \‘; A
\w.« \\f\ \\‘?"\\
*l\\‘b }‘\ \*. “\\:‘\‘\ \ZQ”Q\ returr

. :;\ _

NIRRT
de 1B Prgm

Up

Dowrn

| eyt Page

R ‘\ig‘\?‘iﬁzf
% ! :
IR \‘-\\ i
o ~;:\\‘§E\:’.\\§“\ R ‘\"'
S 0’-"\‘:“\%\

:K\\t

*E«\*w '
e \x\x\\ 1\\“

T X
\
\

The selected library name is displayed in the Source column of the User key

MRz 1.482CGH=
=73 . 41 dBm
L.V -1 0. O0cBrm

OuUtRF (ModDet Menue%
BE 1MH= Se lect

VB 1 MHE Sourmce

H COdiB - !

X j Lib From

freny e

Select
Sounrce

Mernu
Select

y Dest

PTA L. br3ry

] Mernmg ]
Destimation |;

1Set scouroce]
irmmto Dest

-
] Delete
CF1GHZ | Dest
rertusers
| ! ] Py Lox f I ! i
S5T= OM=

SP:=3. ﬁﬁﬂGHq
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(5) Press the [Select Dest Menu : F3] key. the title in the Destination column of the User key registration

screen is inverted, indicating the waiting status for the selection of the destination menu.

MRz 1. 4B26H=
—-73.41dBm
RLAV 2 ~10. O0cdBm

GurtiRF (Modcdhef€ Meﬁuag
REB 1 MM Se |l ect

VB 1MH=E Sovp-ce

1 OdBs -

B

l.ibb Proam

Seitect
Source

Mg
Seilect

Des-t

Source

PFTAa Librdry

Py

Set source
imto Dest

e
Deltete
CFI1GHZ Dest
eburm
; 4 I ; [ PR { I t
STz OH= ’ SF: 3. O00GH

{(6) Press the [User] key on the front panel and press a menu to register. Each time a menu is pressed, the

selected menu is displayed on the Destination column of the User key registration screen. A menu that is

pressed last is the destination.

L,

~T3 .41 cdBm

!MKR=1-4BZGH2
RV = —1 0. O0cBm

DUTRF (Mod___ User 3
RE 1MH=z
VB  1MH=

o T= 1=

U SR PR

Sowurce

PTA L ibrary

D=t St i o

— i

F1—Hey

wmip User 3
CFIGHZ —————
: 1 ; 1 PR i I i
STz OH= SP: 3. 0006GH= | |

131
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2-14

{7 Press [SHIFT] + [User Define : 8] —~[Define Menus : F1]—[Set source into Dest : F4] keys to register the
execution of the PTA library to the selected User key.

MKR: 1.4820Hs OutRF (ModDef Menues
— V3., 41 A RB 1TMH=z Select ¥
RLY: -1 0. 00dBEm VE 1TmMH= Sonamrise
Hode- T ik Prom
: : Select
Sauroe
My
Seiect
Dest
Mernu

PR VRS S

Source Destimdation
: ISet sowoce
imto Dest

I Delete
Dest

re2tuorm

} 1 i s 1 ! ] !
S5T: OH= SP: 3. GOOGHZ

After registering, pressing the [return : F6] key erases the User key registration screen.

Press the [User] key on the front panel and look at the registered menu; the PTA iibréry name is displayed

on the menu, indicating that registration is completed.

MKR:1.aA8206HE OutRF CMoct Ussr 3

—73.4941dEm REB tMH=
BLV:—10.00dBm VB tMH=z= CF1GHZ
b oge- Ty

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

- WMWWM””"J

[sT=z oH= SP:3. 000GH="T_T T3]

Press this key to start executing the registered PTA library.
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Execution, stop of the PTA library

The PTA library loaded to the execution memory is normally executed by registering it to the User key, but test

execution can be done from the PTA library menu.
(1) Press [SHIFT] + [PTA : 7] — [PTA Library : F2] keys and get the PTA library operation mode.

(2) Press the {Library Memory : F1} key and display the PTA library loaded on the execution memory in list
form. If the list cannot be displayed at a time, press the [File/Page : F4] key to display the next page.

(3} Press [CURSOR UP : F1} and [CURSOR DOWN : F2] keys and move the cursor to the program name to —
test-execuie.

{4) Press the [Execute : F3] key and get the PTA library test execution mode.
Under the test execution mode, the following operations are available:

{5) Press the [RUN : F1] key to execute the library.

(6) To interrupt library execution, press the [STOP : F2] key.

{7y To resume library execution, press the [CONT : F3] key.

(8) To stop library execution, press the [RESET : F4] key. To restart execution, press the [RUN : F1] key.

1 Format of PTA library file

There are two formats for a PTA library file on a memory card, as follows;

(1) Text format
The extender for a PTA library file in text format is ".LIA". One PTA library file in text format can store
one PTA library only. The title of this PTA library is the same as that of the PTA library file. Data in the
PTA library file in text form is totally the same as that of the PTA program, with only an exception of the

extender of the file.

(2) Execution format
The extender of a PTA library file in execution format is ".LIB". The PTA program file in execution
format is stored as binary data and cannot be edited on the personal computer.
One PTA library file in execution format can store phural PTA libraries. There are no title relations between
‘the PTA library file and PTA hbraries stored in it.
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| Operations related to PTA library

In the case of a PTA library file in execution format, stored PTA libraries cannot be confirmed by a file list.
For this purpose, the PTA libraries can be listed by the following operations:

(1) Press [SHIFT] + [PTA : 7] — [PTA Library : F2] keys and get the PTA library operation mode.

(2) Press the [Library File : F2] key of the PTA library menu to display a list of library files stored in the
memory card. If the list cannot be displayed at a time, press the {File/Page : F4] key to display the next

page.

(3) Press [CURSOR UP : F1] and [CURSOR DOWN : F2] keys and move the cursor to the library file name to
confirm PTA libraries stored in it.

{4) Press the [Check File : F3] key.
A list of PTA library files stored in the selected PTA library file is displayed on the screen. If the kst cannot
be displayed at a time. press the [File/Page : F1] key to display the next page.

L ir3ryy F"rogﬂam L. i st Cheole Fil g
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Panel Key Operations during PTA Program/Library Execution

Data input keys | ]

The soft keys. numeric keys, and unit keys on the front panel serve as data input keys.

(1Y F1, F2, F3, F4 and F5 keys
The F1 to F3 keys are referred to in the program and correspond to the system variables EX1, EX2, EX3,
EX4 and EXS respectively.
Each time the key is pressed, the variable contents are aiternately changed to O or 1. All the data in these
variables are 0 at initial state and resetting. Displayed name in menu can be defined with DEF subroutine.

Note

For EX1, EX2, EX3, EX4 and EX5, see Section 5, " System Variables".

{2) YES and NO keys
These are typing aids for the INPUT staternent; the "YES" and "NO" character string can be input by a
single key operation,

(3) Numeric keys
These are the [(] to [9],] . ] and [BS} keys which are used for inputting data on INPUT statement.
Press the [Enter] key to terminate the input; use the [BS] key to delete one character.

{4} Unit keys
Unit key No. 1 : Treats this key as the CR key.
Unit key No. 2 Treats this key as the [ . | key.
Unit key No. 3 Treats this key as the [ - ] key.
Unit key No. 4 : Invalid

* The figure below shows unit key numbers.

GHz
7 8 g dBm Unit key No. 4
dB

MHz .
4 5 6 Y Unit key No. 3

sed

kHz

1 2 3 mv Unit key No. 2
nsec

Hz

0 . N Enter | uv Unit key No. 1
usec
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| Operation of other panel keys | |

When PTA is ON. the panel keys are locked-out except for the number/[Enter] keys, [Shift] key, [Local] key
and soft keys (F1 to F6).
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Menu Construction of the PTA Key

Lower menues

BTS

Run

Menu layers following [SHIFT] + [PTA : 7] kevs are shown below.

Ston

=
PTA

Prog List

PTE

[2]

Cont

Reset

curscr
Up

Cursoy
Down

Load

Run

Menu Tree
—- Panel Key —tmme ToOp menu
E PTAProgram Operation Mode
L_ere ] BTH (PTA ON)

PTR

Program
PTA

Library

v
(Next page)

[=2 i

erc.

|l 14]
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Menu Tree
— Panei Key —tr— TOp mieniu Lower menues
PTA Library Operation Mode Library Program List Display
{Previous page) B o Tl
* B ik Memory T
Library (‘ Lib Exec
Memery Curscr .
. : Run
. Up
Library
|__File cursor ot
Down B wop
. Execute
' cont
Library
K Reset
Page
Remove . -
return
return
! ers
|
1 1.3k Remove
f ves
+ Libsary Program
¢ File Dispiay
L S,
Lib File ¢ b
curser
4] No
Cursor
Town
Load
File Libs P List Displ
Pame ibrary Program List Display
ol eheck Fiie
Check File
Library
rrage
return
return
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Program Input Command

PCOPY Command

LOAD Command

QOVERLAY Command
PDEL Command

RENAME Command
LIBMEM Command

SECTION 3
PTL COMMANDS
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SECTION 3
PTL COMMANDS

PTL (Personal Test Language) commands include commands for the edition, execution and filing of the PTA
programs/iibraries, and are composed as shown below:

PTL commands

Edit commands
{Program input)

Execution Control

commarnds

——  File agministration
commands

————— PTA library
administration commands

——— PTA library fite
administration commands

PCOPY
DELETE
RENUM

LIST

LISTG

PAGE SCROLL
ROLL UP/DCWN

PMEMO

RUN

SAVE
LOAD

CVERLAY

EDITLIE
ERITPTA
RENAME

LIBMEM

SAVELIE
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Program Input Command

(1) Function

When a statement with a line No. is inputted, it Is stored as a PTA program/library to the program area. When
the line No. is different from those already inputted. the statement is added or inserted, and when the line No.
is the same, the statement will replace the already inputted statement.

(2) Format

Line number Statement

H
H
i

i
Integer constant from 1 to 85535

Notes:

*  When |1} or more characters (including the line number) are input on one line during program input, the
program on that line may not be displayed during LIST-command execution after execution of the RENUM
command.

«  For a description of the RENUM command, see Section 3, "RENUM Command"”.
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PCOPY Command

{1} Function

This statement copies the specified program.

(from <copy-source start-line namber> to the <copy-source end-line number>) in the unit of increment specified
by «<increment> from the <new start-line number>.

If <increment> is omitted, then “10’ is used as the default value.

(2) Format

PCOPY operand 1, [operand 2] ,operand 3,operand 4

- |

New start-iine number  Increment Copy-source stari-line number Copy-source end-line number.

1) PCOPY 100, ,10,30 Copies the statement (from lines 10 to 30) to location 100 in increments of 10 and
labels all sequent.
(Z) PCOPY 1090,5,16,30 Copies the statement (from lines 10 to 30) to location 100 and in increment of 5

and labels all sequent.

Notes:
= If the line number of a newly-copied statement is identical to the line number of the current statement,
ERROR F10! occurs.
+ If aline has more than 111 characters when PCOPY is executed, display is disabled during LIST command
execution.
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DELETE Command

(1} Function

This command deletes ali or part of a program.

(2) Format

DELETE [operand 1]1[,]loperand 2]

operand 1= operand 2

(3) Example
(1 DELETE Deletes entire program and initializes variable values.
(Z) DELETE 100 Deletes statement on line 100.
(3) DELETE 1900, Deletes statements on lines 100 to the end line.
4 DELETE , 500 Deletes statements on start line to line 500.
) DELETE 100,500 Deletes statements on line 100 to line 500,

» When deleting only a line. 1t is possible by Line number [ RETURN ].
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RENUM Command

(1} Function

This command renumbers line numbers used in the program. When the increment value or new line number
is omitted, 10 is used as the default value.

(2) Format

RENUM [[operand 111,] [operand 211[,] [operand 3]11[,] [operand 41]

| | |

New-line number increment Start-line number End-ine number

(1) RENUM Renumbers all program statements starting from first-line number 10 in increments
of 10

@ RENUM 190 Renumbers all program statements from new first-line number 100 in increments
of 10

(3) RENUM 100, 5 Renumbers all program statements starting from new first-line number 100 in
increments of 5

3) RENUM 100, ,50 Renumbers statements (from line number 30 through the last line) starting from
new first-line number 100, in increments of 10

& RENUM 100,5,50 Renumbers statements (from line number 50 through the iast line) starting from
new first-line number 100, in increments of 5

@ RENUM 100, ,,150 Renumbers statements (from line number 10 through 150) starting from new first-
line number 100 in increments of 10

ZORENUM 100, ,50,150 Renumbers statements {from line number 50 through 150) starting from new first-
line number 100 in increments of 10

(& RENUM 100,5,,150 Renurnbers statements (from Hne number 10 through 150) starting from new first-

line pumber 100 in increments of 5
(@) RENUM 199,5,50,15¢  Renumbers statements {from line number 50 through 150) starting from new
first-line number 100 in increments of 5

Notes:
« Labels can be used for operands i, 3 and 4.
« "ERROR F101" occurs if there is a line number larger than that of operand 4 when operand 1 is smaller
than operand 4.
« If the number of characters on a line is more than 111 characters, when the number of lines of the program
line becomes two lines or more with RENUM command, ERROR F20 will occur during LIST command
execution and display the lines.
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LIST Command

(1) Function

This command displays all or part of a program on the LCD.

(2) Format
LIST [operand 1][,] [cperand 2]
Start-line number End-line number
operand 1 = cperand 2
O LIsT Lists entire program
(2) LIST 100 Lists the statement on line 100
3 LrsT 100, 1 ists statements on line 100 to end line
& 18T ,500 Lists statements on start line to line 500
B LIsT 100,500 Lists statements on line 100 to 500

Note: Labels can be used for operands 1 and 2.
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LISTG Command

(1) Function

This command outputs all or part of a program to a printer connected to the RS-232C/GPIB/parallel {centronics)
interface.

(2) Format

LISTG address [[,][operand 1]1[,] [operand 2]}

|
Address of printer (0 to 30}

Operand 1 and operand 2 in the LISTG command are used in the same way as the LIST command.

Notes:
»  To use RS-232C/GPIB/paralle! {centronics} interface from PTA, it is necessary to choose a port to use.
The selection of the port, press [SHIFT] + {Interface : .] keys, and then press the [Connect to Peripheral
. F6] key several times.
+  When the program is output to the RS-232C or paraliel (centronics) interface, addresses have no
meaning, but they should be specified as a formality.
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PMEMO Command

(1) Function

This command displays on the screen the used memory size of the program area in which a PTA program/

library is stored and the memory size required to store to a memory card.

(2) Format

PMEMC

(3) Output example

Total size of used
memories of program
area

Not used

Memory size required to
store to memory card
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Immediate Execution Command

(1) Function
When a statement with no line number is input and the <;—_ﬂ (RETURN) key is pressed, the statement is

immediately executed.

However, GOTO, GOSUB, RETURN, RETMAIN. IF, FOR, NEXT DATA, RDATA, RESTORE and CHAIN,
CALLIB statements are not immediate execution commands.
See Section 4 for these statements.

(2) Format

Statement
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RUN Command

(1) Function

This command starts PTA program/library execution, Execution is terminated when the STOP statement is
execuied. when an ervor occurred, or when the [RESET] key is pressed.

(2) Format

[RUN] key or
RUN {ioperand 1][.operand 21]

i

i
Start-line number Suspended-iine number
1 RUN Starts execution from statement on first line
{Z: RUN 100 Starts execution from statement on line 100
3 RUN , 500 Starts execution from statement on first line, and suspends execution on line 500
& rRUN 109,500 Starts execution from statement on line 100, and suspends execution on line 500

Note: Contents of variables are not initialized by the RUN command.
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STOP Command

(1) Function

This command stops the PTA program/library in execution.

(2) Format

[STOFP] key
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CONT Command

(1) Function
This command resumes the suspended program execution.

Note that this command can only be executed when program execution is suspended after execution of the

RUN or STEP command.
(2) Format
[CONT] kay

CONT [operand]

(I coNT Restarts program from next on suspended line.
(Z) CONT 1000 Restarts program from next on suspended line, and suspends execution on line
prog P P
1000.
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RESET Command

(1) Function

This command stops command or PTA program/libraries execution,

{2) Format

[RESET] key

(3) Initialization

This Command : 1. Clears system variables EX1, EX2. EX3, EX4, and EX3.
2. Clears user-defined variables. Common variables are not cleared.
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| SAVE Command

(1)

Function

This command saves a PTA program to a memory card. In this case, the file size of the PTA program must be
smalier than the unused memory size of the memory card.

The file size of the PTA program and the unused memory size of the memory card are output on the screen by
executing the PMEMO command and the PLIST command, respectively.

Format

SAVE PTA program name [.Attribute][,operand 1] [,operand 2]

l- PTAor IMG Start-line number End-line number

Alphanumeric string upto 6
characters starting with an
uppercase alphabetic character.

Notes:

» The file opened by CALL OPNI (or OPNO} "% file name” is closed when this command is executed.

= Labels can be used as operands 1 and 2.

» Before saving a program, make sure the memory card s formatied. When saving to an unused memory
card, format the memory card in advance.
For formatting mathod of the memory card, refer to paragraph 4.5.2 of Panel Operation Part in the Operation
Manual.

¢ When .PTA is specified as attribute, the program is saved as an ASCII file. When .IMG is specified, the
program is saved as a binary file, which has a shorter loading time. As the defauit attribute, .PTA is
automatically selected for saving.
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'LOAD Command

(1} Function

This command loads a PTA program loaded on a memory card and stores it to the program area in the main
frame. All the PTA programs already stored in the user program area are replaced by the new program unless
OVERLY is executed.

(2) Format

LOAD PTA program name [.Attribute]

Alphanumeric stringupto 6 .PTA or IMG
characters starting with an
uppercase alphabetic character.

Notes:
+ The file (opened by CALL OPNI (or OPNO) "% file name") is closed when this command is execuied.
«  When reset during program loading, part of the programs is loaded.
«  The MS265XX/MS266XX program area (memory) is backed up by a battery. Therefore, the program
contents are not lost even when the power switch 1s turned off.
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OVERLAY Command

(1) Function

This command specifies to overwrite the current PTA program during LOAD command execution.

(2} Format

OVERLAY

Note: This state continues until the RESET command is executed.
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E PDEL Command

{1} Function

This command deletes the PTA programs stored 18 2 memory card.

(2) Format

PDEL PTA program name or PTA library file name [.Attribute]

1
PTA, IMG, LiB, LIA

Notes:
« "% file name" (data files) cannot be erased by the PDEL command.
* The file (opened by CALL OPNI (or OPNO) "% file name") is closed when this command is executed.
»  When attribute ;s omitted, PTA is automatically selected as the default attribute for saving.
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PLIST Command

(1} Function

This command displays on the CRT screen the names and sizes of files stored on memory card along with the
amount of unused mermory.

(2) Format

[PLIST] key

(3) Output

This command causes the screen to scroll by page (24 lines) unit. _

When more thap 17 files are stored on a memory card, the files cannot be displayed on one page, therefore a
screen such as (1) below is displayed. The screen is displayed page by page by using the PLIST command
repeatedly. When the contents can be displayed on  single page, a screen such as (2 is displayed.

) When pages follow
----------------- byies PROG {IMAGE)
%SDATO.DAT 1024 byies DATA
%SDAT2.DAT 1024 bytes DATA

ABCXYZ.PTA 15808 bytes PRJG {ASCI)
continue
2 When no pages follow

BANDLH.PTA 18568 bytes PROG (ASCH)
RPLLH.IMG 35786 bytes PRJG (IMAGE)
MAXMIN.LIB 27368 bytes LIBRARY
unused memory size : 89010 byles

Unused memory size : Indicates unused memory size (No. of bytes) of the memory card.

NOTES

» The file (opened by CALL OPNI {or OPNQO) "% file name") is closed when this command is executed.

+ Only the PTA program file, PTA library file and data file created by the PTA are displayed by
the PLIST command. Therefore, since the spectrum analyzer does not display the saved
waveform and measurement parameters, if they exist, the unused memory size is reduced.
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| STARTP Command

(1)

(2)

Function

Format

Turns on the PTA and registers the start-up function, which loads and executes the specified PTA program
when the power is turned on.
This function can be separately registered and set for a PTA program on a memory card and a2 PTA program in

the main frame.

STARTP program name : Register for PTA program on memory card
STARTP @ : Register for spectrum analyzer internal PTA program

/E\

(1} Start-up function registration for PTA program on memory card

When the power is turned on after this function is registered, the PTA is turned on and the registered PTA
program is loaded and executed.

When this function is registered, a special "p2110. bat” file is created on the memory card. (This file is not
displayed by the PLIST command.}

In the following cases, the start-up function is not performed even if registered:

s When a memory card is not inserted when the power 15 turned on.

+  When a PTA program with the registered program name is not found on the memory card.

+ If the power was turned on while pressing the [PTA : 7] key.

This function is executed first even if start-up function is registered for the internal program of the main frame.

When start-up function is executed, the PTA program is loaded from the memory card, and the previous
program in the main frame is cleared. Also, when start-up function is registered for the internal PTA program,
it is cleared to00.

K both "STARTP" and "STARTP@" are registered, the file registered by the STARTP command is executed
preferentially.

(2 Start-up function registration for spectrum analyzer internal PTA program

When the power is turned on after this function is registered, the PTA is turned on and the spectrum analyzer
battery back-up PTA program 1s run automatically.

‘When there is no PTA program in the spectrum analyzer, this function cannot be registered.
The start-up function is not performed in the following cases:
+  When the memory card start-up function was execated first.

*  When a new PTA program was loaded after the start-up function was registered. (In this case, start-up
function registration is canceled.}

«  When there is no PTA program in the spectrum analyzer.

+ If the power was turned on while pressing the [PTA : 7] key.

3-21




SECTION 3 PTL COMMANDS

CANCEL Command

{1} Function

Cancels start-up function registration,

(2) Format

CANCEL : Register for PTA program on memory card
CANCEL @ : Cancel regisiration for spectrum analyzer internal PTA program

= When start-up registration for memory card is canceled, the "p2110. bat” file is deleted.
» When the power is turned on while pressing the [PTA : 7] key. the start-up function is temporarnily canceled,
but the function registration status does not change.
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EDITLIB Command

(1) Function

This command defines a new PTA library. or specifies a PTA library as the object of the program execution
and program edition commands.

(2} Format

EDITLIE [PTA library namel

L

Alphanumeric string with up o 8 characters starting with a capital

ajphabet
Characters available for the 2nd character on
Under bar
Capital aiphabet At Z
Small alphabet ratoz
Numeral :0to9

However, small alphabets are converted to capitals.

*  When the EDITLIB command is executed specifying the name of a new PTA library as a parameter, the
registration of the specified PTA library is started. The PTA library can be registered by inputting a
statement with a line No.

*  When the EDITLIB command is executed specifying the name of an already registered PTA library as a
parameter, a library program to be the object of program execution and edition commands is specified.

+  When the EDITLIB command is executed without a parameter, the name of the currently specified library
is displayed.

e The PTA library name specified by the EDITLIB command is displayed at the bottom right of the screen.
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EDITPTA Command

(1) Function

This command specifies PTA programs as the object of edition and execution.

(2) Format

EDITPTA

« Select PTA programs as the object of edition and execution. The object of processing is switched to PTA
programs by executing the EDITPTA command during PTA library selection. Additionally, immediately
after PTA ON, always PTA programs are selected.
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RENAME Command

(1) Function

This commands changes the name of the specified PTA library.

(2) Format

RENAME PTA library name, PTA library name
{

i
i

-

New PTA library name

— Program name to be changed
Alphanumeric string with up to 8 characters starting with a capital alphabet
Characiers available for the 2nd character on :

Under bar

Capita!l alphabet cAtoZ
Small alphabet catoz
Numeral :0to9

However, small alphabets are converted to capitals.

+ The name of an already registered PTA library is changed. Itis not allowed to specify the already registered
PTA library name for the new PTA library name.

3-25




SECTION 3 PTL COMMANDS

LIBMEM Command

(1} Function

This command displays a list of PTA libraries in the memory.

(2) Format

LIBMEM

» Names of library programs in the memory are displayed in list form. If the list cannot be displaved at a
time, re-execute the LIBMEM command to display the next page. If there is no library in the memory,
nothing is displayed.
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SAVELIB Command

(1) Function

This command saves the specified measuring instrument library program to a memory card with the specified
file name.

(2) Format

SAVELIE File name [,PTA library name...]
L Alphanumeric string with up 10 8 characters starling
with a capital alphabet

Characters available for the 2nd character on :

Under bar .

Capital alphabet :AtoZ

Small aiphabet :atoz

Nurmneral :0t09
However, small alphabets are converted t¢ capitals. Library
names can be specified up to ten names by separating them
with commas (,). If no name is specified, all the PTA libraries
residing in the memory are specified.

— Alphanumeric string with up {0 6 characters starting with a capital
alphabet Characters available for the 2nd characier on ;

Under bar

Capital alphabet :AtoZ

Small alphabet ratoz

Numeral :0to 9
However, smalt alphabets are converted to capitals.

+ The PTA library is saved in intermediate code form. The file extender is ".LIB".
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'SECTION 4
PTL

PTL (Personal Test Language)is a programming language similar to BASIC.
It consists of basic PTL. statements and extended PTL (including system variables. system subroutines, and
GPIB statements).

Elements of Statement Configuration }
IlI!Il.ﬂHlIllIllllllllIlIllIIIIIIllllIllIllllllIlllllIlllllllIlllllIIlllIllIIIIlllllllllllllllllll""J

Line number

(1) Function

A line number is placed at the beginning of each statement and serves as an index during program editing or
execution.

(2) Format

Numeric String

Integer constant from 1 to 65535
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Constants

(1)

(2)

Function

A constant represents a specific numeric value, character string or bit string.

Format

{a) Numeric constants

[winumeric string [.numeric string] [E[~]numeric string]

El ] |

|
sign i Integer Fraction Exponent ]
part part part

re—— NMantissa part ——

The maximum number of mantissa digits is 15(including a sign and a decimal point.}
and the range of exponent partis 10 to10
When a numeri ¢ constant is assigned to an integer type numeric variable, the range

is —~32788 to +32767.

{b} Character constants

"String®
!

1
1 to 255 characters enclosed with double quotation marks {* ")

Note: One line of program corresponds two lines on screen. Then, maximum number of characters on a program line
is limited 1o the value.

{c) Bit constants

» Hexadecimai consiant
% Hexadecimal expression

|

Oto FF
« Binary constant

# Binary expression

Oto 11111111




(3)

Examples

{a) Numeric constants
1
-12.3
12E3
-@.12E-3

(b) Character constant

"Who are you?

"

{c} Bit constants
SF
$#020LLOLE

+--Equai to 12000
-Equat o -0.00012

---Equal to #1111 (binary) or 15 (decimal}.
+«-Equal to $1A (hexadecimal) or 26 (decimal}

SECTION 4 PTL
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Variables

Variables include local, common and system variables. For the system variable. see Section 5. "System

Variables".

{1) Local variables

A local variable is one that is effective in a PTA program/library only.
Local variables include simple and array variables.

« Simple vanable

There are numeric, character string. and bit string variables. The simpie variable consists of eight or less
characters, the first of which must be an upper-case alphanumeric character as shown below:

+ Real number-type numeric-variable name:  Upper-case alphabetic character [alphanumeric

[alphanumeric}] ABCDO0123

« Imeger-type numeric-variable name: Upper-case alphabetic character [alphanumeric
[alphanumeric]] % A%

+ Character-string-variable name: Upper-case alphabetic character [alphanumeric
falphanumeric 1] $ ABCS

« Bit-string-variable name: Upper-case alphabetic character lalphanumeric
[alphanumeric ]] # A#

= Array variable

The varizble (declared as an array by the DIM statement) is called an array variable. Some system variables

are also handled as array variables. The format of the array variables is shown below.
« Array variable : variable (numaric constant or numeric variable)

_

Subscropt ——i—— For numeric-array
range

variable 010 1023
For character-siring-array

variable Oto 254
For bit-string-array

variable Gto7

NOTES

« The subscript range for an array variable is from 0 to array size ~1.

+  When the subscript in the array variabie is a real number, it is truncated after the decimal point.

+ Upto 256 variables can be used (except for system variables).

+ Pre-registered symbois {such as commands, statements, functions and system variables)
cannot be used as user-defined variable names.
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Common variables

Common variables are ones that can be commonly accessed from ali programs (PTA program/library). The
name of a common variable starts with " @" followed by capital alphabets. The length of a common variable
name is 8 characters at longest, including the @ mark.

Values of common variables are retained until the RESET command or COMCLEAR command is executed.
Common variables include simple variables and array variables:

+ Simpie variables
There are numeric. character string and bit string variables.
* Real number variable name: @ + variable name
« Integer numeric variable name: @ + variable name + %
»  Character string variable name: @ + variable name + $
« Bitstring variable name: @ + variable name + #
- Array variables
Like array local variables, array common variables are declared by a DIM statement.

The DIM statement may be declared in any of programs, and double definition is also allowed. The array size
1s linear or quadratic,

+ Real number variable name: @ + variable name (array size |, array size]}
+ Integer numeric variable name: @ + variable name + % {array size [, array size])
= Character string variable name: @/[alphanumerics{alphanumerics]]$ {array size [, array size])

¢ Bit string variable name: @ @[alphanumerics{alphanumerics]}# (array size {, array size})
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| Multi statement

4-8

By using ' & " as the delimiter in a statement, multiple statements can be entered on the same line.
This delimiter can also be used to enter a program of two lines. There are no restrictions on the number of

staternents within a program, provided that the iength of the program does not exceed two lines.

Example : 1@ FCR I=0 TO 1¢ & A=I * I & PRINT A & NEXT I
29 sTOP
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Functions

There are basic functions (arithmetic, boolean, statistical and character-string functions) and dedicated functions
in PTL. The systemn functions are used for measurement evaluation.

(1) Arithmetic function

Function name Function Parameter
Sine SIN(X) The X unit is degrees. A constant or a
variable os used for X,

Cosine COS (X}
Tangent TAN () X =#+90(2n+1), n:any integer
Arcsine ASN (X} X 1=t
Arccosine ACB (XY
Arctangent ATN (X}
Natural logarithm LN (X} X>0
Common logarithm LOG(X)
Exponent EXP (X}
Square root SQR (X} Xz0
Absolute vatue ABS (X}
Sign SCNI(X) FOR X >0, SGN{X)=1

FOR X<0, SGN{X)=-1

FOR X=0, SGN(X)=0
Integer value TNT (X) X [ Numeric type constant variable

{An ineger less than X is returmed.}
Rounding up ROUND (X].N]) X . Numeric type constant variable

N [ Numeric type constant variabie

{default value: N=={})

(X is rounded up to the N-th decimal place.)
Function to calculate 0=DIV(R,5,D} Q . Numeric variable ~-~--- Stores the quotient
the quotient and R : Numeric variable ~----- Stores the remainder
remainder § : Numeric variable - -~~~ Stores the dividend

D . Numeric variable - » - -~ - Stores the divisor
Function to isolate I=FIX(S,D} I 7 Integer variable~~«~~~-- Stores only the integer part
the integer and $ . Real-number variabie- - - Stores the real number
decimal parts of a of the original value
real number D . Real-nwmber variable~ -~ Stores only the decimal part
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2)

Boolean functions
Function name Function Parameter
Negation NOT (H) X and Y are constants and vanable of bit type or numeric type,
and hexadecimal constants.
Logical product AND{X, V)
Logical stm OR(¥X,Y)
Exclusive OR EOR({X, Y}
(3) Statistical functions
Function name Function Parameter
Function 1o find
. M¥=max {8}
maximum value
S | Variable defined as one-dimensional arrey
Function to find
s imum val MN=min(8)
TR ue MX | Stores the maximum value
Function to find MN ! Stores the minimum value
SM=sum(S}
surn
SM . Stores the sum total
Function to find
mean value MS=mean (5} MS : Stores the mean value
VR | Stores the variance .
Function to find
) VR=var (S}
variance value .
. (XX
Varjance = s =rmmmrmmr—
VR=sta No of samples
Function to find
all above values (8, MK,
M, SM, MS)
NOTES

4-10

The left side aiways consists of numeric variable in which found (calculated) value is stored.
The one-dimensional S-parameter is valid even if there is only one element provided.

When all the elements are 10 be processed siatistically, no subscript is necessary at the entry.

If a subscript is included, only the element specified by the subscript will be processed.
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(4) Character-string functions

{(a) Interchange between numerics and characters (strings)

1.

ASC (Alphabetic constant or variabie)
ASC generates the character code for the first character of the string.

CHRS (Constant or variable)
CHRS generates the character with the character code corresponding to the parameter value.
For a character type, the character remains unchanged. The parameter range is from 0 to 255.

STRINGS (Numeric constant or variable, constant or variable, character constant or variable)
STRINGS generates the characters (with the character code of the numeric value or the first character of
string specified by the 2nd parameter) by the number of characiers specified by the Ist parameters.Up to
255 repetitions may be specified.

Refer to CHRS ( )

HEX$ (numeric-value-type constant or variable 1 [, numeric-value-type constant or variable 2])
A decimal value of the first parameter is given as a hexadecimal character string with number of digits
specified by the 2nd parameter.

An error will oceur if the value of the first parameter does not fall in between -2%'and 2%-1.
An error will occur if the second parameter goes beyond eight digits. When omitted, the return value will
be of variable length.

OCT$ (Constant or variable)
OCT$ generates the octal character siring corresponding to the parameter value. An error is generated
when the range -32768 10 32767 is exceeded.

BINS$ (numeric-value-type constant or variable | [, numeric-value-type constant or variable 2J)

A decimal value of the first parameter is given as a binary character $tring with number of digits specified
by the 2nd parameter. .

An error will occur if the value of the first parameter does not fall in between -2% and 2%-1.
An error will occur if the second parameter goes beyond 32 digits. When omitted, the retamn value will be
of variable length.

. CVI (Character constant or variable of 2 or more characters)

CVT generates the value converted from a character string to an integer numeric expression. If the character
string exceeds two characters, the excess part is disregarded. Conversely, an error is generated when it is
less than 2 characters.

CVD (Character constant or variable of 8 or more characters)

CVD generates the value converted from a character string to a double-precision real-number numeric
expression. When the character string exceeds 8 characters, the excess part is disregarded. Conversely, an
error is generated when it is less than 8 characters.

MKI$ (Integer constant or variable)
MKI$ generates the corresponding character code of the internal binary expression of the specified numeric value.
This is the reverse process of the previously-mentioned CVL
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10.

11.

12.

13.

14.

15.

MKD$ (Double-precision real-number constant or variable)
MKDS$ generates the comesponding character code of the intemal binary expression of the specified numeric value.
This is the reverse process of the previously-mentioned CVD.

VAL (Character variable, Number constant or variable 1, numeric constant or vartable 2}

VAL isolates the mth to nth numeric characters (including other than numeric code) of the specified data

string and changes them to the double-precision real-number numeric expression, assuming that m and n

are the specified values by variable 1 and variable 2, respectively.

Both m and n may be omitted. When m is omitted. the object runs from the head character of the data

string: and when n is omitted, the object runs to the last character of the daia string.

An error occurs when no numeric character is found. —

BVAL (character constant or variable)
This function will convert the parameter string notated in binary into an unsigned decimal value.

g

An error will oceur if the parameter exceeds 32 bits. All characters other than “0” or “17 will be ignored.

HVAL (character constant or variable)

This function will convert the parameter string notated in hexadecimal into an unsigned decimal value.
An error will occur if the parameter exceeds 32 bits (8 characters). Characters other than “0” to "9" and
“A” o “F" are ignored.

CHR (Numeric.constant or variable)
CHR generates the same character string as that to be displayed by the PRINT statement within the specified
numeric value by parameter,

STRS (Numeric constant or variable)
This performs exactly the same processing as described for the CHR function. -

(b) Retrieving character strings

1.

INSTR ([Numeric constant or variable,] character constant or variable 1, character constant or
variable 2)

When character string 2 is found within character string 1. its position is returned: if it is not found, 0 1s
returned. When the numeric value is included in the 1st parameter, the search starts from the indicated
position with the numeric value; when it is omitted, the search starts from the header. The range of the
value is from 1 to 255.

LEFTS$ (Character constant or variable, numeric constant or variable)

This gives the specified number of characters (counting from the left) as specified by the second-parameter.
When the specified number exceeds the number of characters in the strings, whole the character string is
given. The specifiable number is from 0 to 225. When the specified number is 0, a nuli string is returned.

MID$ (Character constant or variable, numeric constant or variable 1, numeric constant or variable 2}
This gives the n of character strings from the m-th character, assuming that the m and n are the specified
values by the variable 1 and variable 2, respectively. The range of m/nis (10 256)/ (1 to 255), respectively.
When m exceeds the total number of characters, a null string is returned.
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4. RIGHTS {Character constant or variabie, numeric constant or variable)
This performs the same processing as the LEFT$ { ) command but from the right side. The value range is

also the same (0 to 255). Note that this command does not reverse the character string sequence.

5. LEN (Characier constant or variable}

LEN gives the number of characters in a character string including all character codes from 0 to $1¥F.

6. SLEN {character type constant or variable)

This gives the number of characters composing a character string in the sarne manner as specifying a value in LEN ( ).

However, this gives the length with the space at the end of the character string omitied .

7. SGETS$ (character type constant or variable)

This gives a valid character string with the space at the end omitted.

(5) Dedicated functions

Function description Function Parameter
Reads the error code and V=ERRREAD {m) Error code
line number in which 1 : Lipe number in which error
error occurred on occurred
Reads the type of event A#=3TATUS (m} 0 Event ¢
' 1 Event 1
2 Event 2
3 Event 3
Reads the date and AS=DTREADS {m) 0 Date (YY-MM-DD}
o'clock, minute, second 1 o'clock. minute, second

{HH:MM:55)

Random number
generation
(more than 0, less than 1)

RND {m)

Specify an arbitrary value,

NOTES

+ ERRREAD (m) can only be used during at error interrupt. For details on error interrupts,

see Section 4, "ON ERROR statement”.

« STATUS (m) can only be used during an event interrupt. For details on event interrupts,

see Section 4, "ENABLE EVENT statement”™.
= mis a numeric constant or numeric variable.

» The sequence of pseudo-random numbers generated by RND(m) becomes the same
each time RUN is executed.
See Section 4, "RNDMIZE statement" for how to change the sequence.
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Arithmetic operators

l |

(1) Function

These operators perform addition. subtraction. multiplication, division, and exponential operations.

(2) Format

1}

Substitution

Addition

Subtraction

Multiplication

Division

Exponentiation

Represenis operation priority

{Operations in parentheses are performed first.)

(3) Operation Priority

The operation priority 1s shown below.

Table 4-1 Operation priority of arithmetic operators

Operation priority | Arithmetic operators
High !
¢ %/
Low =
NOTES

Bits and characters cannot be used in operations.

X of X 1Y is aminus number, but Y is a plus number, X | Y can be operated.

If there is a different type variable on the right side of an equals sign (=), an overflow or
undcerflow error may occur.

Number of digits of divided becomes number of digits of the solution on division with nu-
merals or variables.

(4) Example
Ag="abc"
C= (D+100} /E

J={(K+1) % 1@-M) % 1@
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Relational operators }

(1) Function

These operators perform relational operations.

(2) Format

><

Equal (=)

or <> Not equal ()
Greater than (>)

or =< e Equal o orless than (=}
Less than (<}

or => Equal to or greaterthan {( 2 )

(3) Comparing character strings

When comparing the sizes of character strings, count only significant characters.

{(Ignore any spaces at the ends of the character strings to the ieft and right of an operator)

If two character strings are the same length, their characters are compared sequentially from the beginning.
The first character which is different is found. The character which has the lower code value will determine
the smaller character string.

Example:  ABC is smaller than ABX.

If two character strings are different lengths, the character strings over their common length are compared.
If the two strings are equal over this length, the shorter character string will be the smaller character string.

Examples: ABXis larger than ABCD.
ABC is smaller than ABCD.

The smallest character string is one with 0 length.

Example :  The iength of AS is 0 when DIM A# (10) is declared.

(4) Examples

IF C=¢ GOTO 1¢¢

IT JKL==168 STOP
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String concatenation (the "+" operator)

(1} Function

String concatenation is possible with the "+" operator.

(2) Format
character string constant fcharacter string constant )
character string variable + character string variable
k character string function character string function

Notes:
¢ Only be used with the right hand parameter of the LET statement.

« You cannot concatenate character string and numeric values, character string and bit, or bit and bit.

(3) Examples

10@ A$="ABC"

11¢ B§="DEF

12¢ A=INSTR(AS$," ")-1

13¢ B=INSTR(BS," ")-1

14¢ C$=LEFTS (AS,A)+LEFTS (BS,B)
15¢ PRINT “A$=",A$

16@0 PRINT "B$=",B$

17¢ PRINT "C$=",CS$

CE=ABCDEF wu s v vt v

e Space

NOTES

« Simple character-string variabies are assumed to be a ten-character array-declared vari-
ables, implicitly. Therefore, characters not assigned will be filled with spaces. For details,
see Section 4, *Display (PRINT statement)” and "Reverse display (PRINTR statement)”.

« By using the above method, you can concatenate actual stored characier only.
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Formais '

(1) Function

These formats specify the format of strings in cutput operations. Integers, real numbers without exponents,

real number with exponents. strings, binary numbers, and hexadecimal numbers can be specified.

(2) Formats

+  integer
| number Qf digits
|

|
(110 18)
= Real number without exponent
F number of alt digits. number of fractional digits

{4 to 20)
(Number of all digits & number of fractional digits+3)
+ Real number with exponents
E number of all digits. number of fractional digits

(9 to 24)
{Number of all digits = number of fractional digits+8)
« String
C number of digits

(0 to 255)
« Binary number

B number of digits
i

{1 ‘tci} 8)

+ Hexadecimal number
H number of digifs

{10r2)

(8) Examples
PRINT A$:C3,J:7F18.4

NOTES

»  When number of digits is 0 for string, the character length becomes variabie to output ali
actual length of the character string variable.

« Asingle space is included at the end of each PRINT statement provided that the FORMAT
specifiers are capitalized. These spaces can be omitted by using a small-case FORMAT
specifier instead of a capitalized FORMAT specifier (See Section 4, "Display(PRINT state-
ment)" and "Reverse display (PRINTR statement)". )




SECTION 4 PTL

L abel

(1) Function

A jump address can be assigned indirectly by using a label with a line number in a statement such as GOTO or
GOSUB.

(2) Format
Line number..¥ label

Line number..¥® label .statement

» A label consists of up to eight alphanumeric characters starting with an uppercase alphabetic character. The
label is prefixed with * |

«  When multiple line numbers are defined with the same label, an error occurs during program execution.

(3) Examples
1¢ INPUT A
29 IF A= GOSUB ¥ ARC1
39 IF A<>@ GOSUB % ABCZ
49 GOTO 10
1¢6@ % ABC1
11¢ PRINT "OK!"
120 RETURN
200 % ABC2
219 DPRINT "NG!"

22¢ RETURN
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Basic Statements

Comment (REM statement)

(1) Function

This statement gives comments to program. These comments are not executed by the system and they have no

effect on program execution.

Note: When a specific statement is described as a comment staternent, it must be enclosed by a pair of double

"o

quotation marks{" ") as a character constant.

(2) Format

REM ["comment®] or

' [comment]

(3) Examples
19 REM
206 REM "Compute average®
3p 'Compute average

4¢  A=1¢@ 'Initial set
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Array declaration (DIM statement)

(1)

()

4-20

Function

This statement declares arrays. Arrays must be one-dimensional or two-dimensional, and are restricted at a

size as shown in paragraph (2} below according to the type of variable name.

Format

DIM variable-name (array-sizel,array-sizel)

{,variable-name {array-sizel,array-size]).... ]

Notes:

The same variable name cannot be redefined as an array. A vartable (that has been used as an independent
variable) cannot be declared as an array.

Error W225 will be generated when a two-dimensional array is referred to without the specification of two
dimensions.

Error W224 will be generated when a one-dimensional array is referred to as a two-dimensional array.
The size limit of the declarable array 1s as follows. If the declared size exceeds these imits, ERROR 203

will be generated.

Character type .. 110.255 Two dimensional array;

Bittype 108 One dimensional side Two dimensional side

Numeric type ... 1to 1024 1to 1024 Character type ... 110255
Bittype i ito8
Numeric type  ....... [to1024

For the numeric type, the program area will become insufficient; thus, it is impossible to define 1024 on
both the one- and two-dimensional sides. In this case, ERROR 206 will be generated.

The total number of array elements that can be declared (product of the number of one-dimensional array
elements by the namber of two-dimensional array elements) is not restricted because it depends on the
capacity of empty memory,

For the character array, ten characters long are automatically declared when no array is declared.

For the bit type, array eight bits long are automaticaily declared when no array is declared.

Error W224 occurs when individual elements are referred to {read or written) without the appropniate array
declaration.

Examples

DIM CARR{1®3),A%5(5,12)

DIM  I#{8),ALPS(40)
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(4) System variables which have been unconditionally declared as arrays.

ME L K ) MBI ¥ ),
KMT( % ), XMR{ % ), SMA({ % },8MB{ % } SMT{ %), IMA{ ¥ ), IME{ ¥ )}, RMA{ % ), RMB( * }

NOTES

* is an array element of 0 {o 500.
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(

Initializatio CLAR statement

(1) Function

Initializes user-defined variables.

(2) Format

CLEAR

Note: When the CLEAR statement 1s executed. the array can be redefined since variables are re-initialized in a
manner similar to that in which executing RESET is executed.
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Substitution (LET statement)

(1} Function

This statement substitutes variables for constants, vartables, and results of operations.
See Section 4, "Arithmetic operators”.

(2) Format
constant
[LET]variable™=[(] < variable pl}]
{function
constant
[arithmetic operator[{] < variable > [} ...}
: function
+ -
# g
! character string constant
[LET]character type variable=< character type variable +
character string function
{character string constant\
character type variable +
\character string function
Notes:

¢  Bits and characters cannot be used in operations.
« If a substitution statement is placed after an [FF statement, LET cannot be omitted.

(3) Examples
LET A=B+(C oxr A=B+(

IF X=@ LET ¥Y=1@
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'Branch (GOTO statement)

(1) Function

This statement changes the sequence of program execution to the statement of the specified line number.

(2) Format

GOTC line number or GOTC % label

Termination of execution (STOP statement)

(1) Function

This staternent terminates program execution after displaying an execution termination message on the CRT
screen as follows.

STOP IN line number

(2) Format

STOP

Note: Suspension specifications are ignored in STOP statements, since program execution is terminated.

Branch to subroutines (GOSUB statement)

(1) Function

This statement changes the program execution to the subroutine with the specified line number. When the
RETURN statement is executed at the end of the subroutine, the program execution is returned to the statement
following the GOSUB statement.

(2) Format

GOSUR line number or GOSUR * label

Note: Calling another subroutine during execution of a subroutine is referred to as "nesting”. Up to 10 nesting levels
are permitied.
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(

Return from subroutines to main routine (RETMAIN statement
(1) Function

When the RETMAIN command is used during program execution, control is returmed to the highest level of
the routine regardless of the nesting fevel. ‘

{2) Format

RETMAIN

Note: If the RETMAIN command has been executed in the highest level of the routine, ERROR F213 occurs.

Return from subroutines (RETURN statement)

(1) Function

This statement returns program execution from the subroutine to the statement following the corresponding
GOSUB statement.

(2) Format

RETURN
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Decision (IF statement) ‘

(1) Function

If the result of the relational operation is true. this statement executes the subordinate statement. For relational
operators, see Section 4, "Relational operators”.

(2) Format

canstant ) constant
IF _ relational operator . } statement
variable variable

> QF <>

>

<z QF =<

> OF =>

Notes:
+  All statements including IF statements can be placed as subordinate statements.
» Relational operations can not be performed among numerical values, characters, and bits.
+ If a substitution statement is placed after an IF statement, LET cannot be omitted.

(3) Examples
IF C=1 GOTO 100
IF ACH$=BCHS$ PRINT ACH
IF C<1@ IF C>=20 PRINT "ERROR"

IF C<1p LET C=1¢@
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| Repetitions start (FOR statement)

{1} Function

This program loop causes the program code (Jocated between the FOR and NEXT) to be repeatedly executed,
until the specified variable is equal to or greater than the specified end value.

Up to 10 nesting levels may occur within a FOR statement.

(2) Format

) . numeric constant numeric ceonstant
FOR numeric variable = . Lo TO . .
numeric variable s numeric variable

| |

Initial value Ending value

numeric constant )

[ STEP {

numeric variable }
t

I
increment (default value is 1)

Notes:
» Even if the initial value exceeds the end value, one operaticn cycle will be performed.
« NEXT statements may be used anywhere: however, for proper execution they must be properly positioned.

(3) Exampie
FOR C=1 TO 109 7
FOR T=TB TC TE STEP ¢.1
FCR D=-~1 TO -1¢ STEP -1
] Repeats
NEXT D

NEXT T

NEXT C _
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l Repetition termination (NEXT statement)

{1} Function

This statement is used with its corresponding FOR statement to terminate the repeated operation.

(2) Format

NEXT numeric variable

§

I
Same variable as that specified in FOR statement
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Key-input (INPUT statement)

(1)

Function

This statement is used to assign data input from the front pane! key to variables.
When the statement is executed. the following message is displayed on the CRT.

Input data after the display question mark 7 via the numeric key of the front panel, then press [ENTER] key of
the instrument.

Use commas (,} as delimiters of data if required.

Format

INPUT ["displaved character string",] variablel,variable....]

Notes:

¢ If a real number is input for an integer variable, it is truncated under decimal point.

« If the input data length is smalter than that which has been declared, spaces are appended to the entry. If it
is greater, the excess digits will be runcated.

» For numeric and bit type variables, spaces before and after the input value are ignored.

+ Hexadecimal data cannot be input.

= Five variables can be specified .

» The (comma) and —(minus) are input by pressing the [kHz] key and the [MHz] key of the front panel,
respectively.

Examples
INPUT °“COUNT=",C -— COUNT=? 123

INPUT C,AS,I# — 7 123,Q,191101
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Display (PRINT statement)

(1) Function

This statement edits and displays data on the CRT screen.

Unformatted data is displayed with spaceé added after its effective digus. The format name and output formats
are shown in Table 4-2.

For the format, see Section 4, "Formats”.

Line feed is disabled by adding " ;" at the end.

Table 4-2 Format Name and Output Format

Format Output format
name
I Zero-suppressed integer (Bx. ... 123}
F Zero-suppressed integer and zero-suppressed fraction (Code digit exists.)
(Ex. = .12345..)
Fp Zero-suppressed integer and zero-suppressed decirnal number {unsigned)
(Ex. .12345.)
E { — | Zero-suppressed fraction E [-] exponent
— 7 {Ex. =1.23E-2.)
C String -+ If the size of data is smaller than the specified format size, spaces are
added; and if it is greater, the excess lower digits are truncated. '
V Zero-suppressed binary-number/hexadecimal-number string
H (Ex. . ...1011)

(2) Format

variable [:format] variable [:format] )
PRINT [, }E ;]

string constant string constant

Constant dispiayed as is No line feed
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Notes:
= Up to five variables or constants can be specified.
- = Values which cannot be expressed are displayed as ¥*¥__*.

» A string-which is an array of character variables- is comprised as follows:

String data A$="ABCDE”
Array variabie A L)
A3
— A%
AL
L B ()}

* A binary numeric variable- which is an array of binary digits- is comprised as follows:
Binary numeric dara 18=#10011

I{

1

1
E—

(0)
(
(
(
(

0
1)
2)
3)
4

)

o The last space can be deieted by using a lower-case format i, {, fp. e, c. b, or h instead of an upper-case
formatLF, FP,E.C,B, or H.
Output example: FormatE  _1.23E-100_.
Space
Formate _1.23E~-100_

Space is deleted
+  Only plus values are significant in format FP.

(3) Data and print output examples

Table 4-3 shows data and output examples.
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Table 4-3 PRINT-Statement Output Example

Format Data Statement Qutput
(None} T=1234.45 PRINT..T 123.45.
AS="ABCD" DIM..2$5(5)
PRINT..AS ABCD i
PRINT._AS (2) Cu
AS (D, }="AR" DIM_AS(3,2)
AS(1,}="CD" PRINT_AS${1l,®) C
A$(2,)="EF" PRINT..AS(2,) EF._
T T=1234.56 PRINT _T:16 12324
PRINT..T:I4 1234 ..
PRINT..T:13 K
F T=-123.45 PRINT..T:F6.1 -123.4.
PRINT _T:F9.2 12345 0
PRINT _T:F9.3 ——~123.450
T=123456 PRINT..T:F9.1 123456 9.
PRINT.-T:F5.1 Rk
TP T=123.45 PRINT_T:FP&.1 ~123.4.
PRINT..T:FP9.2 123,45
PRINT..T:FP9 .3 123,450
T=123456 PRINT_T:FP9.1 —123456.0.
PRINT._T:FP5.1 sokgAk
E T=w123 .45 PRINT..T:EL1D.2 —1.23E2
PRINT..T:E13.8 ~1.2345 B2 ...
PRINT_T:E15.7 ~1.2345 B2
T=-@.12EL PRINT..T:E9.2 —1.2 B
C AG="F" PRINT..AS:C3 Fn
AS="ABCDE" DIMASS)
PRINT..AS:C7 ABCDE .
PRINT..AS :C3 ABC_
PRINT..AS:CS ABCDE..
PRINT_AS {3} :C3 Do
3%="ABCDEF® DIM._.AS (6}
PRINT._AS ABCDEF ...
PRINT_AS (3) Do
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Format Data Statement Ouiput
B TH=#1 PRINT_I#:B1 1w

PRINT _.I#:B3 DL —
I#=#1011 DIM_.I#{4)

PRINT..I#:B5 1911

PRINT . _I#:B3 211

PRINT_I#(3):B3 I

PRINT..I#(Q®) Bl 1.
T#=%1 PRINT..I% I
T#=8#1011 DIM.I#{4)

PRINT _I# 1811
I#=#090100LL | DIM_T#(8)

PRINT..I# 10@11010

PRINT._I#(3) 1.
I$=#2@P1@Q1ll | PRINT..1# w1201

B T#=#1 PRINT._I#:H1 1w

PRINT. .I#:HZ2 Dy
I#=#101¢ DIM_.I#{4)

PRINT_TI#:H1 Ao

PRINT . .I#:H2 Ao
1#=$#00001010 | DIM_I#(8)

PRINT..I# :Hi -

PRINT._I#:H2 e B
T#=#11101019 | DIM_I#(8}

PRINT..T#:H1 F- S

PRINT..I#:H2 EA..

PRINT..I#(3}:HI1 1w

PRINT..I4(3):H2 1o

PRINT..i%{4):H1 Do

PRINT. T#(4):H2 s N
TH=#@01100 DIM_I#(6)

PRINT..I#:H2 —Cu
I$=#110010Q PRINT _I#:H2 32

Note

Exampie with the DIM statement means the array declaration is performed for the variable. 1f
no DIM statement is marked, it means there is no array declaration for the variable.
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Reverse display (PRINTR statement) |

(1) Function

Edits data and displays the data on the screen in reverse mode.
See Section 4, "PRINT statement” for details.

(2) Format
variable [ : format] variable [ : format] o
PRINTR , seel ;]
character-string-constant character-string-constant
The consiant is displayed as is. No line feed
Notes:

= Only characters of character codes 0 to 127 can be displayed in reverse mode.
PRINTR containing other character displays has the same function as that of PRINT. In this case, PRINTR
displays characters in normal mode.

« A line in which characters of character codes 128 to 255 are displayed cannot be displayed in reverse mode.
In this case, PRENTR has the same function as that of PRINT, and it displays characiers in normal mode.
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Positioning the cursor (LOCATE statement)

(1) Function

This statements specifies the cursor position on the screen. {Referred to at the upper left on the screen)

(2) Format
LOCATE (m, n1)
m s column position (1 to 40 -
n - line position (1 to 20)

Note: Both m and n are numeric constants or variables.

Data statement (DATA statement)

(1) Function

This statement defines numeric, bit and character constant to be read with the RDATA statement.

(2) Format

DATA, constant, constant, -'+-: -

Note: Any number of parameters maybe input in a DATA statement provided that it does not exceed two lines.
Further, different types of constants may be input in a single DATA statement.
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Reading data (RDATA statement)

(1} Function

This statement reads values from the DATA statement and assigns them to variables.

(2) Format

RDATA variable, variable, ----:---

Notes:
« Any number of parameters maybe assigned in an RDATA statement provided that it does not exceed 2
lines. Further, different types of constants may be input in a single RDATA statement.
= If the definition type in the DATA statement and the type of the substituted variable are incompatible at
data reading with the RDATA statement. ERROR W208 will be generated.

{ Read specification of data statement (RESTORE st;atement)__] |

(1) Function

This statement specifies the data statement to be read with the RDATA statement.

(2) Format

RESTORE [line number or % label]

Exampie :
1@ RESTCRE 1000
119 FOR I=¢ TO 1@
129 RDATA A{I)

13 NWEXT I

19¢® DATA ©,1,3,7,%,11,13,17,18,23,29

Note: When the RESTORE-statement parameter is omitted. the first data statement is used.
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Setting measurement parameters

(

PUT and WRITE 1000 statements)

Function

Sets the spectrum analyzer measurement parameters from the PTA.
The same messages as those set by remote control are used.

This command is also used when sending inquiry messages to the spectrum analyzer.

Format

PUT character constant or character variable

WRITE 10¢¢, variable or character tonstant [,variable or character constant]

bt

=

PUT statement

¢

* A message of the same format as remote control is described in operands.
e Only a character constant or character variable can be described in the operands.
« Only one constant or variable can be described.
= The format cannot be specified.
+  When a fixed value is set at ali times, the program can be simplified using this statement.
Examples ;
PUT * CF Sp@MHZ"
— Set measurement parameter center frequency to 500 MHz.
PUT * CF?"

-+ Send measurement parameter center frequency inquiry message.

@>  WRITE 1000 statement
» A message of the same format as remote control is described in operands.
»  Variables or character constants can be described in the operands.
= Up to five constants or variables can be described.
*  When variables are used, the format can be specified.
« This statement is effective when setting is performed several umes with only part of the control message
being changed and when vatues weated as variables are set values in the program,
Examples :

F=500
WRITE 1@9@,"CF ",F, "MHZ"

~» Set measurement parameter center frequency to 500 MHz.
WRITE 1¢@¢, "CF?®

— Send measurement parameter center frequency inquiry message.
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Measurement parameter/data read
(GET, COM and READ 1000 statements)

{1) Function

Reads the spectrum analyzer measurement parameters and the measured result from the PTA.
The same messages as those set by remote control are used.

(2) Format

GET "inguiry command?", input variable

COM "inquiry command?>input wvariable!, input variable]
READ 100¢@¢, input variablel, input variablel] or

READ 100¢, input variablel;!

GET statement

©

+ Aninquiry command can be sent and the response data can be read with one statement. Only one inquiry
command can be described in one statement.

* Only a character constants or character variables can be described in the "inquiry command” parameters.
Only one constant or variable can be specified. The format cannot be specified.

* The response data is stored in the input variable. When the response data contains & character, a character
variable is specified. When the response data is numeric (numeric character) only, it may be a numeric
variable or a character variable.

* When the response data consists of multiple data separated by a ",", everything up to the last data is stored
in one variable as one data. Therefore, when a character variable is specified, if the array size is too small,
all the response data may not be stored.

* Only one mput variable can be specified. A ;" cannot be specified at the end of the statement.

»  When the same inquiry command is always sent, the program can be simplified using this statement,

Example :
GET “"CF?", AS
-— Send the center frequency inquiry message and store the response data in input variabie AS.
@) COM statement

= Aninquiry command can be sent and the response data can be read with one statement. However, only one
inquiry command can be described in one statement.

= Character constant or character variable or character constant and character variable can be specified in the
"inquiry command” parameter.

The format can also be specified for variables.
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The response data is stored in the input variable. When the response data contains a character. a character
variable is specified. When the respense data is numeric (numeric character) only, it can be a numeric
variable or character variable.

Multiple variables can be described. When the response data consists of multiple data delimited by a ™,
the delimited data are stored sequentiaily in the specified variabies.

However, array variables cannot be used as input variables,

A ") cannot be specified at the end of the staternent. '

This statement is effective when reading is performed several times with only part of the inquiry message

changed and when sending an inquiry message for a value treated as a variable in the program.

Example .

I=1
COM "MEML? ", I>ML
~~ Send the st marker level inguiry message of the multimarker, and store the response data (o input
variable ML.

Note: The inquiry message for each level of the multimarker is specified by "MKML? n " (n: multimarker No.).

This statement is useful for reading the level of each marker by changing only the value of n.

(3} READ 1000 statement

L]

This statement reads the response data only. Therefore, it is effective only when a PUT or WRITE 1000
staternent is used to send an inquiry message.

The response data is stored in the input variable. When the response data contains a character, a character
variable is specified. When the response data is numeric (numeric character) only, it can be a numeric
variable or character variable.

Multiple input variables can be described. When the response data consists of multiple data delimited by
".", the delimited data is stored sequentially in the specified variables.

When the response data is treated as one data, even when it consists of multiple data delimited by a".", the
entire response, including the ",", can be stored in one variable by specifying ;" at the end of the statement.
In this case, only one input variable can be specified. Data delimited by a "," can also be read by specifying

only one variable without 2 ;" at the end and executing this statement repeatedly.
When there is nc response data, "***" is output.

Example :

WRITE 19@@,"Cr? "
READ 1000, AS
— Store the response data to the center frequency inquiry command in AS.
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} Program loading and execution (CHAIN statement) [

{1} Function

This statement loads and executes a file in memory card.

(2) Format

CHAIN "file name"

Note: The RUN, CONT or STEP commiands (set in the execution state) remain valid even after the CHAIN command

is executed. Consequently, the lines at which execution is suspended also remain effective.

l ENABLE EVENT statement

{1) Function

Enables the specified interrupt.

When the specified interrupt occurs, the program will branch to the event interrupt subroutine defined by the
ON EVENT statement.

{2) Format

ENABLE EVENT I/0 number,event 3,event 2,event 1,event 0

Notes:
+  There are 2 types of O numbers: numeric variables and numeric constants.
» Events 0 to 3 can be numeric variables and constants, bit variables and constants, or hexadecimal constants.
» This statement can be executed directly.
* Events 0 to 3 indicate 32 bits of /O interrupt events as shown below.
o The defined bits (b0 to b31) are enabled when "1" and disabled when "0".
+  When the master bit (b31) was set to "1", ali the defined conditions are valid regardless of the value of bits
b} to b30.

b31 b24 | b23 b16! b15 b | b7 b0
Event3 Event 2 Event 1 Event 0
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(3) Types of /O interrupts

(a) Time-specification interrupts

Three kinds of time-specification interrupts are available.

{1, DELAY

&

Generales an event interrupt after the specified time has elapsed.
The time can be specified as a remote controf command or by a PUT or WRITE statement.

DELAY setting
"EDLY t"  t 0to 3600 {s) 1 sec resolution

» Time counting starts from the time set by this command.
+  When the time is reset during counting, counting restarts.
«  If =0 was set, counting is interrupted.

» There is no set value t inguiry command.

; Time

Generates an event interrupt at the specified time.
The time can be specified as a remote control command or by a PUT or WRITE statement.

Time setting
"ETIM o, &, "

u: Specifies the hour. (0 to 23)
t2: Specifies the minute. {0 to 59)
1a: Specifies the second. (0 to 59)

+  When the time is reset during counting, counting restarts.

« There are no set value t, tz, and & inquiry commands.
Cycle

Generates an event interrupt af the specified cycle (time).

The cycle can be specified as a remote control command or by a PUT or WRITE statement.

Cycle setting
"ECYC t" 1t 010 3600 (s) 0.1 sec resolution

o If =0 was set. time counting 1s interrupted.
« There is no set value t inquiry command.

SECTION 4 PTL
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{b) Soft keys and data knob interrupt
(I’ Soft keys ( [Fl] to [F5])

When a PTA menu (3/4) [F1] to [F5] key (corresponding to system variables EX1 to EX5) is pressed, an event
interrupt is generated. This also applies to the PTA keyboard [F1] to [F5] keys.

{Z: Cursor control keys

When the PTA menu {2/4) [CURSOR UP : F2] key or [CURSOR DOWN : F3] key is pressed, an event
interrupt' is generated.

(37 Data knob

When the data knob is turned. ar event interrupt is generated.
However, when the spectrum analyzer measurement parameter setting 1s effective, an event interrupt is not

generated.

Clockwise and counterclockwise revolution can be detected.

{¢) PTA Parallel VO Interruption

When a hardware interruption from PTA parallel /O is received, an event interruption occurs. The setting of
effectiveness or ineffectiveness of this event can be done separately from IOEN, IOMA, and IODI statement.
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Vo
Conient
70 type number ontents
Clock b31 b0
(DELAY) 1 , interrupt
Masier bit occurrence
Clock b31 bO
(TIME) 2 . Interrupt
Master bit occurrgnce
Clock b31 b0
(CYCLE) 3 , interrupt
Master bit occurrance
b31 bi7 |b16 b9 b8 b4 b3 b2 b1
t L [FiKey
; [F2]Key
| [F3}Key
SOFT KEY, | F4}Key
data knob 11 | [F5]Key
{CURSOR UP:F2lKey
[CURSOR DOWN:F3jKey
Data knob right
Data knob left
Master bit
b31 b0
PTA 41
parailel /O Master bit interrupt
occurrence
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DISABLE EVENT statement 3

(1) Function

Disabies the specified interrupt.

(2) Format

ENABLE EVENT I/C number[,event 3,event 2,event 1,event 0]

Notes:
+ There are 2 types of YO number: numeric variables and numeric constants.
=  FEwvents (to 3 can be numeric variables and constants, bit variables and constants, or hexadecimal constants.
» Events { to 3 may be omitted. When omitted, all interrupt events will be disabled.
» This statement can be directly executed.
* The defined bits are disabled when "1" and retain their previous enable/disable state when "0".
However, master bit (b31) setting is meaningless. (Don't care}

ON EVENT statement |

{1} Function

Registers the subroutine to branch to when the specified interrupt event occurs.

(2) Format

ON EVENT I/0 number, line number{or * label)

Notes:

» There are 2 types of /O number: numeric variables and numeric constants.

« This statement can be executed directly.

+ The function STATUS (M) is used as the interrupt event identifier. For more details, see Section 4,
"Functions”, (5) Dedicated functions.

*  When an imernzption occurs from PTA parallel /O while ON 10 GOTO (GOSUB) statement is present,
both the statements are executed. In this case, ON IOGOTO statement is executed prior to the /O port
statement.
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RETINT statement

(1} Function

Returns from the event interrupt subroutine.

(2) Format

RETINT

Notes:
« I any other return command is executed to return from an event interrupt subroutine, an execution termination
error (F243) will be generated.
¢ I the RETINT command is executed for other than event interrupt, an execuiion termination error (F251)
will be generated.
» Itis possible to branch to a normal subroutine (GOSUB -+~ RETURN) from the event interrupt subroutine.

IOEN statement

(1) Function

Enables an interruption from PTA paralie] 1/O.

While IOEN is being executed, it branches to a line number defined by ON IO GOTO or ON 10 GOSUB
statement.

(2) Format

ICEN

I0ODI statement

{1) Function

Denies an interruption from PTA parallel I/O.
While IODI is being executed, the definition by ON IO GOTO or ON IO GOSUB statement is ignored.

(2) Format

ICDI
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IOMA statement

(1} Function

Masks an interruption from PTA parallel VO,

While IOMA is being executed, the definition by ON 10 GOTO or ON IO GOSUB statement is ignored.
However, when IOEN statement is executed after an interruption from PTA parallel I/0. it branches to a line
number defined prior to the other.

(2) Format

IOMA

l ON IO GOTO statement, ON 1O GOSUB statement

{1) Function

Defines a line number to be branched when an interruption occurred from PTA parallel /O,

(2) Format

o IO GOTO line number or *label name
ON ICQ OGSUB line number or *label name

«  When an event statement is present, it is executed first, then this statement is executed next.
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| Character size specification (DCHSIZE statement )

(1) Function

Specifies the display character size at system subroutine DCH execution.

(2) Format

SECTION 4 PTL

DCHSIZE Character size number

Character size number
W Small font

1 Mediaum font

« The paterns of small/medium character fonts are shown below:

Smal font Medium font

2

The units are dots on the CRT.

» The display character size can not be changed by PRINT statement, etc.
« Initialized by the RESET command.
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} Home position (HOME statement)

(1) Function

This statement moves the cursor to the home position (upper left).

{2) Format

HOME

Delete (ERASE statement)

(1) Function

This statement deleies statements after the lne with the cursor,

(2) Format

ERASE

Note: When only the PTA screen is erased from the display, the screen is only partially erased. To erase the screen
entirely, use the system subroutine CFL (see Section 5, "CFL. subroutine”).

Time wait (WAIT statement)

(1) Function

This statement is used to wait for a specified time period.

(2) Format

Numeric variable
WALT

Numeric constant

Waiting time (unit: second, @.01 s resolution)
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System subroutine execution (CALL statement)

(1} Function

This statement Is used to execute system subroutines.

For details of system subroutines. see Section 5, "System Subroutines”,

(2) Format

CALL system subroutine namel( (parameter],parameter...]}]

ON ERROR statement |

(1) Function

Registers the subroutine to branch (interrupt) to when an error occurs.

(2) Format

ON ERROR line number (or * label)

Notes:

+ Execution is halted when an error occurs during the execution of an error processing subroutine.

+ If there is an error statement right after the line where the error occurred. only the error staternent will be
executed.

« If the error is an execution termination error, no interrupt will occur,

+ If an error occurs during data input with the INPUT statement, no interrupt will occur.

« The function ERRREAD (m) identifies the error code and line the error occurred. For details, see Section
4, "Dedicated functions”.

«  Multiple interrupts with event interrupts are possible.

« The error occurred during an error interrupt processing is not applied.

4-49




SECTION 4 PTL

OFF ERROR statement

(1} Function

Removes the registered subroutine to branch (interrupt) when an error occurs, No error interrupt will occur
while after executing this command.

(2) Format

OFF ERROR

RETERR statement

(1) Function

Returns from an error interrupt.

Continuves from the statement following the statement where the error occurred.

(2) Format

RETERR

Notes:

» If the RETURN or RETMAIN commands are used to return from an error interrupt ,an execution termination
error (F243) will result.

o If the RETINT command is executed to return from an error interrupt, an execution termination error
{F251) wili result.

+ If the RETERR command is executed when there is no error interrupt, an execution termination error
(F252) will result.

+ Itis possible to branch to a normal subroutine (GOSUB -+ RETURN) from the event interrupt subroutine.
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t RETRY statement |

(1) Function

Rewurns from an error interrupt.

Execution is retried from the statement on which error occurred.

(2) Format

RETRY

Notes:

If the RETURN or RETMAIN commands are used to return from an error interrupt, an execution termination
error (F243} will result, ‘

if the RETINT command is executed to return from an error interrupt, an execution termination error
{F251) will result.

If the RETRY command is executed when there is no error interrupt, an execution termination error (F252)
will result.

It is possible to branch to a normal subroutine (GOSUB -+ RETURN) from the event interrupt subroutine.

l RESUME statement

(1) Function

Returns from an error interrupt.

Continues from the specified line.

(2) Format

RESUME line number{or % label}

Notes:

H the RETURN or RETMAIN commands are used to return from an error interrupt, an execution ermination
error (F243) will result,

If the RETINT command is executed to return from an error interrupt, an execution termination error
(F251) will result.

If a command other than the RESUME command is executed when there is no error interrupt, an execution
termination error (F232) will result.

It is possible to branch to a normal subroutine (GOSUB - RETURN) from the event interrupt subroutine.
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GIVEUP statement

(1) Function

Returns from an error interrupt.
Halts program execution.

(2) Format

GIVEUP

Notes:
» Ifthe RETURN or RETMATIN commands are used to return from an error interrupt, an execution termination
error (F243) will resule.
« If the RETINT command is executed to return from an error interrupt, an execution termination error
(F251 will result.
+ If the GIVEUP is executed when there is no error interrupt, an execution termination error {F252) will
result.

« Tt is possible to branch to a normal subroutine {GOSUB --- RETURN) from the event interrupt subroutine.

Error branch (ERROR statement)

(1) Function

To continue execution after warning-error generation, an ERROR statement can be used. Multiple lines can be
used for ERROR statements.
See Section 8, "ERROR Statement” for details.

(2) Format

ERROR (error number,program line or % label to be executed next)
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Error main (ERRMAIN statement) %

(1) Function

This statement branches to the highest Ievel routine when an esror that allows execution to continue (error code
beginning with the letter W) is generated while the program was running.

(2) Format

ERRMAIN (error number)

Notes:

e When an ERRMAIN statement was executed in the highest level routine, the error code becomes F213.
+  See Section 8, "ERRMAIN Statement” for details.

‘ Data input 1 (READ statement) ]

(1) Function

This statement is used to receive data from a device connected to the RS-232C or GPIB through the specified
port.

(2) Format

READ address,input variablel, input wvariable....]
RFEAD address,variablel:]

«  When ™" is not added at the end of the statement, commas (".") in the received data are assumed to be data
delimiters and are stored in each variable.

« When ";" is added at the end of the statement, commas (",") are not assumed to be data delimiters and
everything up to the data terminator s stored in one variable.
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Data input 2 (BREAD statement)

(1) Function

This statement is used to receive one byte of binary data from a device connected to the RS-232C or GPIB
through the specified port. When the specified port is a device port. this statement cannot be executed.

(2) Format

BRELD address, input wvariablel, input variable....]

Data input 3 (WREAD statement)

(1) Function

This statement is used to receive one word of binary data from a device connected to the RS-232C or GPIB
through the specified port. The data is stored in the input variable as high byte to low byte in sending order.
When the specified port is a device port. this statement cannot be executed.

(2) Format

WREAD address, input variablel, input wvariable....}
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Data output 1 (WRITE statement) |

(1) Function

This statement sends data 10 a device connected to the RS-232C/GPIB/parallel (centronics) through the specified
port.

(2) Format

WRITE address,variablel:format] [, ,variablel :format]...1[;]

e The output data can also be a character constant.
+  When ";" is added at the end of the statement, a terminator is not output.
« The output destination depends on the addressing method and GPIB port mode (system controller/device).

Data output 2 (BWRITE statement)

(1) Function

This statement sends one byte of binary data to a device connected to the RS-232C/GPIB/paralle} {centronics)
through the specified port. When the specified port is a device port, this statement cannot be executed.

(2) Format

BWRITE address,variable(,variable...]

Notes:
« Neither format nor ";" can be specified.
» The terminator is not output.

4-55




SECTION 4 PTL

Data output 3 (WWRITE statement) ]

(1) Function

This staternent sends one word (two bytes) of binary data in order of high byte to low byte to a device connected

to the RS-232C/GPIB/parallel (centronics) through the specified port. When the specified port is a device port.
this statement is not executed.

(2) Format

WWRITE address,variable|,variable...]

Notes:
+ Neither format nor ";" can be specified.
» The terminator is not output.

«  When a one- or two-digit vaiue is used {e.g. 5 or 17} for an address, the value becomes the address of the
device connecied to the port specified by the PORT command as a remore control command {Indirect Port
specification). However, when a three-digit value (e.g. 105 or 217) is used, the first digit becomes the port
address and the lower two digits become the address of the device connected to the port {Direct Port
specification).

«  The lower two digits of the address at indirect or direct port specification have no meaning in the RS-232C
and parallel {centronics). However, these digits should still be specified for form’ s sake.

Example:
WRITE..D, "ABC" .. ....... Data is sent to address 5 through the port specified by the
PORT command (indirect port spectfication).
READIGE,AS ..o o v e nh s Data is input from a device connected to pori No. 1 (RS-
232C) (direct port specification).
WRITE..2@5, "ABC" ....... Data is sent to address 5 through port No. 2 (GPIB) (direct

port specification).
WRITE 300, "ABC” .. ..... Data is sent to a device connected to port No.3 (parallel
(centronics)} (direct port specification).

These address specifications are effective for the WRITE, BWRITE, WWRITE, READ, BREAD, WREAD

and LISTG statements.
The relationship between the port specification command and controlier port is as foilows:
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Indirect port Direct port specification
specification
WRITE 5 WRITE 195 WRITE 293 WRITE 3¢5
* 1 * ] ® 1
At power-ON or after The RS-232C port | TheRS-232Cport | The GPIB port The paraeil

"PORT 1"

is a controlier

is a controller

is a controller

(centronics} port is

execution port. port. port. the controlier port.
% 1 * 1|
After "PORT 2" The GPIB port The RS-232Cport | The GPIB port The paraliel

execution

is a controller

is a controlier

is a controller

{cenironics) port is

port. port. port. the controiler port.
* 1 * ] * 1
After "PORT _3" The parallel The RS-232Cport | The GPIB port The parallel

execution

{(centronics) port is
the controller port.

1s the controller
port.

is the controller

port.

(centronics) port is
the controller port.

% 1: Addresses specified in the RS-232C, parallel (centronics) have no meaning. However, these addresses

should still be specified for form' s sake.
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Data writing to the dual port memory (WDPM statement)

(1} Function

This statement writes data to the dual port memory.
See Sectien 7. "Dual Port Memory" for details.

(2) Format

WDPM memory number,variablel:format]{,variable(:format]....]

Notes:
« The output data can also be character constants.

* " cannot be specified.
» This statement can be executed regardless of the GPIB mode (system controller/device).

Data reading from the dual port memory (RDPM statement)

(1) Function

This statement reads data from the dual port memory.
See Section 7, "Dual Port Memory" for details.

{2) Format
RDPM memory number, input variablel,input wvariable ....]
» ";" cannot be specified.

s When data delimited by ", is input, multiple input variables are specified.
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S.0.S (SOS) |

(1} Function

This statement is displayed in the statement where a syntax error is generated during program loading.

(2) Format
S08

Notes:
+ A statement with SOS added is treated as a comment statement, the same as 2 REM statement. but when the
program s run. i is treated as a syntax error.
»  Line-number errors are treated as syntax errors {W6) and S0OS is not displayed.
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PTA parallel I/0 write strobe pulse switching (OLDPORT) statement
{1) Function

Switches the generation timing of write strobe pulse which is output when writing data into the port C and D at
PTA parallel VO. '

(2) Format

OLDPORT

°  When this statement was not executed;
Approximately | micro second after writing the data, a write strobe pulse with a pulse width of 1 micro
second is output. {Operation mode A)

+  When this siaternent was executed;
The write strobe pulse terminates simultaneously with writing the data. {Operation mode B: MS2601B
compatible)

Note:
«  After writing data and stable data is output, when atiempting to use the signal by latching it, use
"Operation mode A".
+ ‘When detecting the aming of the data change, use "Operation mode B".
+  Once this statement is executed, keep the operation mode at "Operation mode B" until the afterward re-
inputting of the power.
» Refer Chapter 9 "PTA Parallel VO Control” for more details on the write strobe pulse generation timing.

The generation timing of the write strobe pulse which is output upon the data writing to the PTA parallel VO
port C and D of this system, is little different from that using MS2601B. If a problem occurs while using
the system by connecting jigs which have been used with MS2601B, switch the generation timing to
"MS26018 Compatible” by this statement. If there is no special probiem, it is recommended to adopt the
new generation timing.
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Setting the pseudorandom number sequence (RNDMIZE statement)

(1) Function

Sets a new initial value of a pseudorandom number sequence generated by the RND function.

(2) Format

FNDMIZE

Note: If this statement is not executed, the RND function in the program generates the same pseudo-random number
sequence each time the program is executed,

Calling the PTA library (CALLIB statement) [

(1) Function

This staternent calls the specified PTA library.

(2) Format

CALLIB "PTa library name" {,parameter]
|
Numeric variable or constant {up to 10 parameters)
—— Alphanumeric string with up to 8 characters starting with a capital alphabet
Characters available for the 2nd character on :

Under bar

Capital aiphabet: Ato Z
Small alphabet :atoz
Numeral 1008

However, small aiphabets are converied {o capitals.

¢ The specified PTA library is called out. When the STOP statement is executed in the called PTA library,
the system returns to the program where the CALLIB statement was executed,

» Upto 10 parameiers can be sent to the called PTA library. In this case, parameter values are assigned to the
local variables specified by the PARASET statement of the called PTA library. (See PARASET.)

+ Nesting of the PTA library by the CALLIB statement is available up o 10 times.

Note: The PTA library, from the start line to the STOP statement. is counted as one program unit. (The STOP
statemeni may come in the middie of the program.) The CALLIB statement calis this program unit.
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)

Removing the PTA library from program memory (REMOVE statement

(1) Function

This statement removes the specified PTA library from the program memory.

(2) Format

REMOVE ["PTA library name®]

Alphanumeric string with up to 8 characters starting with a capital alphabet
Characters avaiiable for the 2nd character on :

Under bar

Capitai alphabet : Ato Z

Small alphabet :atoz

Numeral ;0109
However, small alphabets are converted to capitals.

The specified PTA library is removed from the program memory. However, it is not possible to specify the
PTA library in execution (or an error is generated if specified).

»  When this function is directly executed without specifying a program, all the PTA libraries in the memory
are removed.

= When the PTA Hbrary specified as the object of the program execution and edition commands is removed
by the EDITLIB command, the specification of the EDITLIB command is cleared.
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Clearing common variables (COMCLEAR statement)

{1} Function

This staternent clears all the common variables residing in the memory.

(2) Format

COMCLEAR

»  All the common variables residing in the memory are cleared.
«  When this statement is executed in the nested PTA library, an error is generated.

Setting CALLIB parameter values (PARASET statement) & |

(1) Function

This statement sets the parameter values sent from the CALLIB statement to the specified focal variables.

(2) Format

PARASET Parameter|,parameter]

i
Up to 10 real-number local variables

» Parameters sent from the side that called the PTA library are set to local variables. Only the real-number
iocal variable can be used. When common and other variables are specified, an error is generated at input.
When the call side of the PTA library does not send parameters, the variable value 1s set to be zero.

4-63




SECTION 4 FTL

Loading the PTA library file LOADLIB statement)

{1) Function

This statement loads the function-specified PTA library file.

(2) Format

LOADLIB "File name"

L Alphanumeric string with up to 6 characters starting with a capital alphabet
Characters avaiiable for the 2nd character on :
Capital alphabet . Ato Z
Small aiphabet :atfoz
Numeral :0to 8
However, small alphabets are converied to capitals.

« The PTA library file saved in the memory card is loaded. If a PTA library named the same as one already
existing in the memory is loaded, the content of the existing PTA library is replaced with that of the newly
loaded PTA library.

« It is not possible to load the file in which a PTA library named the same as one in execution is saved.
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SECTION 5
EXTENDED PTL

There are system variables, system functions, and system subroutines in the extended PTL.

The extended PTL can execute operations and evaluation of measurement results, and control external devices,

System Variables

PTA provides system variables with pre-defined names in addition to user-defined variables. Using these

system variables, the measured data can be read.

V:;';Zie a:aiirr;t;?r:e?;s Purpose Data meaning ?ve:;g

EX1 ——- Corresponding to F1 key Numbers 0 and 1 are switched alternately each | R/W
time the F1 key is pressed.

EZ2 - Corresponding to F2 key Numbers 0 and 1 are switched alternately each | R/W
time the F2 key is pressed.

EX3 e Corresponding to F3 key Numbers 0 and 1 are switched alternately each | R/W
time the F3 key is pressed.

EX4 - Corresponding to F4 key Numbers 0 and | are switched alternately each | R/W
time the F4 key is pressed,

EXS - Corresponding to F5 key Numbers 0 and | are switched alternately each | R/W
time the £5 key is pressed. '

EX6 —— Corresponding to etc key | 0to 3: Switches a PTA function key hierarchy | R/'W

of each hierarchy (*)

*  Soft-key menus can be changed by inputting 0, 1, 2 and 3 to the system vanable EX6, as shown below.

However, EX6 is disabled when the PTA menus are not being executed,
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5-4

Variable | Number of . Read/
name |amay elements Purpose Data meaning Write
DT@ -——- Time setting/reading (year: | 0to99 R/W
Gregorian calendar)
DTl —— Time setting/reading Gro12. R/W
{month)
DT2 -—- Time setting/reading (date) | 0 to 31 R/W
DT3 - Time setting/reading (hour) | 01023 R/W
DT4 -—- Time setting/reading 0 to 59 R/W
{minute}
XMA 501 Waveform memory of Waveform data in 0.01dBm unit R/W
TRACE-A
ZMB 501 Waveform memory of Waveform data in (.01dBm unit R/W
TRACE-B
MG 501 Waveform memory of Waveform data in 0.01dBm unit R/W
TRACE-BG
XMT 501 Waveform memory of Waveform data in 0.01dBm unit R/W
TRACE-Time
SMA 501 Submemory A ~3276R to 32767 2-byte integer/! point R/W
SMB 501 Submemory B 32768 to 32767 2-byte integer/1 point R'W
SMT 501 Submemory Time —-32768 10 32767: 2-byte imteger/1 point R/W
IMA 501 Image memory A ~32768 to 32767 2-byte integer/] point R/W
IMB 501 Image memory B ~32768% to 32767: 2-byte integer/1 point R/W
RMA 501 Real number memory A 8-byte floating point real number/! point R/W
RME 501 Real number memory B &-byte floating point real number/1 point RW
EX6=0 EX6 =1 EX6=2 EX6=3
F1 RUN PLIST F1* YES
F2 STOP CURSOR UP F2* NO
F3 CONT CURSOR DOWN F3* (None)
F4 RESET LOAD F4 * (None)
F5 PTA OFF RUN F5* {None)
Fe etc {1/4) ew (2/4) etc {(3/4) et {4/4)

*  Display cheracters can be defined with DEF subroutine.
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System Subroutines

The MS2650/MS2660B/C series PTA has dedicated subroutines, calied the system subroutines, executed by
the CALL staternent.

The system subroutines are shown below :

B Display subroutines

* Displayed item erase CALL CER (M)

« Screen restore CALL CRN (M)

« Screen erase CALL CFL{M}

+ Character-string display : CALL DCH{X,Y,text M[,N}}

+ Straight-line display : CALL DLN(X®, Y0, X1,Y1.M[,N])

» Square display : CALL DRCIX®,Y®,X1,Y1,M[,N1}

+ Circle display : CALL DCR{X,Y.R,M[,NI1)

+ Arc-line display : CALL DAR(X®,Y®,R@,W1l,W2,M11,M31)
» Soft-key label registration: CALL DEF (M, text)

M File-operation subroutines
» File open (read): CALL OPNI._character string variable

{or character constant)

= File open (write) : CALL OPNO_character string variable

{or character constant)

» File delete : CALL FDEL._character string variable

{or character constant)

« Data load : CALL DALD wvariable
« Data save : CALL DASV variable
+ File close : : CALL CLS
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M GPIB subroutine (GPIB port only)
= Interface clear : CALL IFC
(Changeover to system controlier port)

+ Service request : CALL RSV (M}
« Take controller : CALL TCT (M)
» Changeover to device port : CALL DEV

B interface subroutine
= Status byte reading : CALL GST(port number,address,input variable)

o Interface control : CALL GPIR(port number,control item number)

M Panel subroutines _
+ Front-panel operation lock : CALL PNLL(Q}

» Front-pane] operation fock canceliation : CALL PNLU(@)

W Waveform memory subroutine

*  Memory copy ! CALL COPY (MO, ML)

» Data conversion : CALL CONV(K,M@ ,Mi,PO,P1{,D}}
= Frequency axis logarithm conversion : CALL SWLG({K,M®, ML)

NOTES _______

if parameters specified in each subroutine are outside the specified range, an error occurs
and no graphic data is plofted.
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CER and CRN subroutines |

(1) Function

The CER/CRN subroutines perform erasure and dispiay restoration of the character string, graph, scaie, marker.

etc. on the CRT screen.

(2) Format
CALL_CER{(M@) - - + - - + Erases ltems MO
CALL_CRN(M®) - + + + *+ + Restores items M@ display
MO ltem
0 Marker frequency, level, AT, RB
1 RLV.ST, VB
2 Frequency
3 Menu, data input area
4 Sweep marker
5 Scale line, Y-axis scale
6 Waveform
7 Markers, zone
8 Message in scale
9 Title, trace item, trigger switch. sweep status
10 All items above
Notes:

See Section 1, "Screen Configuration of PTA" for the screen details,

A numeric constant or numeric variable 1s used for MO,

When clear/display return was performed with this subroutine, the state is held until it 1s reset by this
subroutine or until the PTA is turned ofi.
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CFL subroutine

(1) Function

This subroutine erases dispiay items of each frame constituting the screen.

(2) Format
CALL_.CFL (M1}
M1 (Frame No.) Display item

0 ‘Waveform background
1 PTA screen

S 2 Scale line
3 Waveform display 2
4 Waveform display 3
5 Parameter
6 Display line
7 Trigger indicator
8 Marker zone
9 Template/mask standard line
10 Multi-marker No.
11 (Not used}
12 Marker/marker value display
13 Menu background
14 Menu characters
15 Setting and parameter characters, erTor message

Notes:

« A numeric constant or numeric variable is used for M1.

» This subroutine temporarily clears the screen.
Therefore, when the display condition is reestablished; for example, when measurement parameter values
are changed, or when characters and patterns are displayed; they are displayed.

«  See Section I, "Screen Configuration of PTA" for the screen details.
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DCH subroutine

(1) Function

Displays a character string. (Referred to at the bottom left on the screen)

(2) Format

CALL.DCH(

X
|
E
|
|

(Y, text, M1, M2])
b Character font specifications (normal/reversed display)

|
§ Screen specification

Character string o be displayed
Y coordinate of first character

X coordinate of first character

M1 {Frame No.) Display tem
0 Waveform background
1 PTA screen
2 Scale line
3 Waveform display 2
4 Waveform display 3
5 Parameter
6 Display line
7 Trigger indicator
8 Marker zone
9 Template/mask standard line
10 Multi-marker No.
i1 {Not used)
12 Marker/marker value dispiay
13 Menu background
14 Menu characters
15 Setting and parameter characters. error message

M2 Display mode

0 Normal display

i Reverse diaplay
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M Range of each parameter

Font First X FirstY Maximum No. ogf characters
coordinate (X} coordinate (Y) of string (text)
Small font Gto314 010228 54
Medium font (10312 O to 227 40

Notes:
» The first X coordinate and Y coordinate specify the lower-left corner of the character.

« Numeric constants or numeric vartables are used for X, Y. M1, and M2. "text" is a character constant or

character variable.
+ M2 is omissible and it is assumed to be O if omitted.
o The character size (small font/medium font) can be set with the DCHSIZE statement.
DCHSIZE 0: Small font
DCHSIZE 1. Medium font _
*  See Section 1, "Screen Configuration of PTA" for the screen details.
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DLN subroutine

(1) Function

This subroutine displays a straight line (sectional line}.

(2) Format

CALL..DLN (X@,Y®.X1,Y1 ML[,M31)
A E__ - Line type
]_Soreen type

Y coordinate at point P1 (O to 239)
X coordinate at point P1 (& to 319)
Y coordinate at point P& (@ {o 239)
X coordinate at point PG (@ to 318)

Point P, (X1, Y1)

Poini Py (X0. YO

M1 (Frame No.) Display item
0 Waveform background
1 PTA screen
2 Scale line
3 Waveform display 2
4 Waveform display 3
5 Parameter
6 Display hne
7 Trigger indicator
8 Marker zone
S Template/mask standard line
10 Multi-marker No.
i {Not used}
12 Marker/marker value display
13 Menu background
14 Menu characters
15 Setiing and parameter characters, error message
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M3 Line type

0 Displays solid line
l Erases solid line

2

Displays dashed line

tad

Erases dashed line

Notes:

-«

A numeric constant or numeric vanable is used for X0, Y0, X1, Y1, M1, and M3,
* M3 is omissible and it 1s assumed to be O if omitted.

*  See Section 1, "Screen Configuration of PTA™ for coordinate details.
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% DRC subroutine

(1) Function

This subroutine displays a square based on a diagona] line between two specified points.

(2) Format

CALL_DRC{X@,Y® X1, Y1, ML[ M3])

- Line type

Screen type

Y coordinate at point P1 (& to 239)
X coordinate at point P1 (@ t0 319)
Y coordinate at point P@ (@ o 239)
X coordinate at point PQ (& to 319)

¢ Point P, (X1, Y1)

Point P, (X0, YO0)

M1 (Frame No.) Display item

0 Waveform background
PTA screen

Scale line

Waveform display 2
Waveform display 3
Parameter

Display line

Trigger indicator
Marker zone

W oo =1 O tth B W N e

Template/mask standard line
Multi-marker No.

{(Not used)

Marker/marker value display

— e
D = D

L5

—t
U

Menu background

.

Menu characters

'y

-
L)

Setting and parameter characters, error message
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Notes:

M3 Line type

0 Displays solid line

i Erases solid line

2 Dasplays dashed line
3 Erases dashed line

A numeric constant or numeric variable is used for X0, Y0, X1, Y1, M1, and M3.
M3 is omissible and it is assumed to be 0 if omitted.

See Section 1. "Screen Configuration of PTA" for coordinate details.

No display is performed if PO (X0, YO) and P1 (X1, Y1) are at the same axis.
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DCR subroutine

(1) Function

This subroutine displays a circle.

{2) Format

CALLLDCR{X,Y,R,M1[,M31)
L Line type
Screen type
Radius {1 tc 675)
Y coordinate of center {~238 to 478)
X coordinate of center {(~319 o 638)

|
|

I

M1 (Frame No.)

Display item

<

(=R N e Y I A o

10

[
[

Waveform background

PTA screen

Scale line

Waveform display 2
Waveform display 3
Paramneter

Display line

Trigger indicator

Marker zone

Template/mask standard line
Multi-marker No.

(Not used)

Marker/marker value display
Menu background

Menu characters

Setting and parameter characters, error message
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M3 Line type

0 Displays solid line

I Erases solid line

2 Draplsys dashed line
3 Erases dashed line

Notes:

Numeric constants or numeric variables are used for X, Y, R, M1, and M3.
* M3 is omissible and it is assumed to be 0 if omitted.

L]

See Section 1, "Screen Configuration of PTA” for coordinate details. o
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DAR subroutine |

(1) Function

Displays an arc.

SECTION § EXTENDED PTL

(2) Format

CALL_DAR{X,Y,

CJWL, W2, M1, M2])

L Linetype
Screen type

Plot end angle (~188.00 to 180.00 deg.)
Plot start angle (—180.00 to 180.00 deg.)
Radius {1 to 675)

Coordinate Y of center {~-239 to 478)
Coordinate X of center {-319 fo 638)

M1 (Frame Nc.)

Display item

0

W00 -l Oy a2 ) —

OV GO
EERA e

—
La

Waveform background

PTA screen

Scale line

Waveform display 2
Waveform display 3
Parameter

Display line

Trigger indicator

Marker zone

Tempiate/mask standard line
Malti-marker No.

(Not used)

Marker/marker value display
Menu background

Menu characters

Setting and parameter characters, error message
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Notes:

+

M3 Line type

0 Displays solid line

l Erases solid line

2 Displays dashed line
3 Erases dashed line

Numeric constants or numeric variables are used for the X, Y. R, W1, W2, M1, and M3.
M3 is omissible and it is assumed to be (0 if omitted.
See Section 1. "Screen Configuration of PTA™ for coordinate details.
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' DEF subroutine

(1) Function

Registers a menu label (name) in the soft key menu.

When the PTA menu (3/4) 1s displayed, the labels registered by this subroutine are displayed.

(2) Format

CALL_DEF (M, text)
! L Name of 3@ characters maximum
b Soft-key number {1 to 6)

Notes:
« M is a numeric constant or numeric variable.
*  "text" is a character constant or character variable.
*  The labels registered by this subroutine remain valid until the PTA is turned off.
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OPNI, OPNO and FDEL subroutines

(1) Function

Opens a data file to write data to and read data from a memory card and deletes an existing data file.

(2) Format

CALL..OPNI __character string-variable({or character constant)
Open data read -
CALL _OPNQO..character string-variable(or character constant)
Open data write

CALL..FDEL._character string-variable({or character constant)
Delete data file

Notes:
« The data file name always begins with a % symbol and is followed by 6 or less alphanumeric characters
including %.
« Do not remove the memory card while opening the data file in it.
«  This subroutine cannot be used with the PTA program/hibrary files on the memory card.
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; DALD and DASV subroutines

{1} Function

The DALD subroutine reads data saved in the memory card, and the DASV subroutine saves data to the

memory card.
{2) Format
CALL_DALD input variable:Read data from data file
CALL_DASV..variable :Write data o data file
Notes:

+ Data files are created as sequential files.
Therefore, read them in the order in which they were written.

= Different types of data (for example, numeric type and character type) can be stored in one data file.
However, when the type when the data was written and the type of input variable when the data was read
cannot be assigned, an error is generated. '

(3) Program example

19 REM " % % % DATA FILE ¥k *k kv ™ Excuted result
2@ CALL OPNO"%DATA" RES.=4
3@ POR C=2 TO 1¢ RES.=9
4@ D=C % C > Writing into file RES.=16
5@ CALL DBASV D RES.=25
60 NEXT C RES.=36
7@ CALL CLS _J RES. =49
8¢ CALL OPNI"%DATA™ ™ RES.=64
9% FOR C=2 TO 19 RES.=81
1¢@ CALL DALD D RES.=100
11¢ PRINT "RES.=",D > Reading from file

12¢ NEXT €

13% CALL CLS

149 STOP J
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CLS subroutine " |

(1) Function

This subroutine closes the open data fite.
Used for both write and read.

{2) Format

CALL_CLS

IFC subroutine

(1) Function

When this subroutine is executed, the GPIB port becomes the system controller and outputs an "interface
clear” signal 10 devices connected to the GPIB bus.

(2) Format

CALLLIFC

Note: When CALL _IFC is executed from the PTA, GPIB becomes the "connection port for peripheral devices” of
the conditions for interface port connection. Accordingly. if GPIB has been set as the connection port for the
external controller and the printer/plotter, the "connection port for the external controtler” and the "connection
port for the printer/plotter” becomes "no connection (NONE}",
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' OPNITF, OPNOTF, FDELTF subroutines

(1) Function

Opens a text file to write and to read text data from a memory card and deletes an existing text data file,

This file can be read and written as plain text file on personal computer. File atiribute {.tx¢) 1s added automatically.

(2) Format

CALL _.CPNITF characier string-variable {or character constant)
Open text data read

CALL ..OPNOTF character string-variable (or character constant)
Cpen text data write

CALL._CPNCTF character string-variable (or character constant)
Delete data file

Notes:

« The text data file name is followed by 6 or less alphanumeric characters.

» Do not remove the memory card while opening the next data file in it.

» This subroutine cannot be used with'the PTA program/library files on the memory card.
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DALDTF, DASATF subroutines {

(1) Function

The DALD subroutine reads text data saved in the memory card, and the DASV subroutine saves data to the
memory card.

(2) Format

CALL_DALDTF siring-variable : Read data from text data file
CALL_DASVTF string-variable (character constant) : Write data to next data file

Notes:

When DALDTE subrouatine is executed, 1 line is read from text data file, and that is stored siring-vanable.
1f the text data is longer than variable length, the text data is cut by variabie length.

If sering-variable is not used, an error is generated.

When DASVTE subroutine is executed, 1 line is text data is stored to data file. If string-variable is not
used, an error is generated.

(3) Program example

1@
29
39
49
50
60
7€
8¢
29

CALL OPNOTF "RWTEST"
FOR I=0 TO 25
Ds=CHRS {6441}

CALL DASVTFE DS

NEXT I

CALL CLSTF

FOR I=p TO 25

CALL DALDYTF D$
PRINT D%

1o NEXT I
i1 CALL CLSTF
129 STOP
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CLSTF subroutine j

(1) Function

This subroutine closes the open data file.
Used for both write and read.

{2) Format

CALL_CLSTF
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l RSV subroutine

(1) Function

This subroutine sends the service request to the controfler when the GPIB port (the first interface) is used as a

device port.
{2} Format

CALL RSV (M)

M PTA Event Status Register
MSB LSB

0 XX o x X 0 0 0 1
1 X X X X 0 0 1 0
2 XX X X 06 0 1 1
3 X X X X 0 1 0 0
4 X X X X 0 1 0 1
5 X X X X 0 1 1 0
6 X X X X 0 1 1 3
7 X X X X 1 0 ¢ 0
8 ¥ X X X 1 0 0 1
9 X X X X 1 0 1 0

{ X means don't-care bit which does not change.)

Notes:

The PTA event status register is defined as the

extended status of Status-Byte bit 1.

Therefore, setting the left-described data (into the
PTA Even Status Register) indirectly sets Status-Byie
bit 1 as a summary bit.

The RQS bit {bit 6} is set as the logical AND of each
Status-Byte bits to issue a service request to the
controller.

The GPIB commands (used to read the Status Byte
and PTA Event Status Register from the external
controller) are *STB? and ESR1 7, respectively.

* A numeric constant or numeric variable is used for M.

» This subroutine 1s effective only when the GPIB port is connected with the external controller (the device

port mode).
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TCT subroutine

(1) Function

This subroutine causes contrelling right to be passed to another device provided that the GPIB port is used as
a system controiler port.

(2) Format

CALL _TCT{M}

Address of device to which control right is passed.

Notes:
» M is the GPIB address from 0 to 38, and a numeric constant or numeric variable is used.
+ This subroutine is effective only when the GPIB port is a system controller port,

'DEV subroutine i

{1} Function

This subroutine causes the GPIB port to become a device port when it has previously been used as the system
controtler.

(2) Format

CALL..DEV

Note: When the CALL DEV subroutine is executed from PTA, the "connection port for the external controller” of
the conditions for interface port connection becomes GPIB. Accordingly, if GPIB has been set as the connection
port for peripheral devices and the printer/plotter, the "connection port for peripheral devices” and the "connection
port for the printer/plotter” becomes "no connection (NONE)".
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GST subroutine (GST)

{1) Function

When the GPIB port is set as the connection port for the external controlier, a serial poll is executed to the
device specified by address, and the status value is read and stored as an input variable,

(2) Format

CALL _GST(P,address, input variable)

GPIB address on the device (& 1o 30)
Specified port (2: GPIB)

Notes:
« The read status value will be stored in the input variable. Input variable can be either a real-number,
integer, or bit type variable.
= This subroutine is effective only when the GPIB port is a system controller port.
+ This subroutine cannot be executed on the RS-232C/parallel {centronics).
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| Interface control subroutine (GPIB and RS-232C)

(1)

(@)

Function
The "Interface

Clear” (IFC), "Remote” (REN), "Local" (L.CL), "Device Clear" (DCL)}, "Local Rockout™ (LLOY,

and "Device Trigger" {DTR) are sent, and "Return to Local” (RTL} is set from the specified port.

Format
CALL..GPIB(P, D) Sends IFC
CALL_GPIB(?,1[,address]) Sends REN
CALLWGPIB(P,2) Sends RTL
CALL.GPIB(P,b3[,address]) Sends LCL
CALL..GPIB{P,4(,address]) Sends DCL
CALL._GPIB(P,5) Sends LLO
CALL._GPIB(P,6,address) Sends DTR
P : Specified port No. (RS8-232C: 1, GPIB: 2, Parallel (centronics): 3)
Address: GPIB device address of @& to 30

Notes:

= P and address are numeric constants or numeric variables.

* The action
IFC . .

REN: .

s of each subroutine are described below,

The IFC line is turned on for 100 4« sec. The interface functions of all connected devices are
initialized.

Initialization is executed only for the corresponding interface functions. This code does not
affect device functions.

All talkers and listeners are not released.

This does not affect the SRQ line.

If the system passes controi of the GPIB port to other controlfers with the CALL TCT (m)
command, control will be automatically returned to the PTA when execution is finished.

This subroutine terminates normally without performing any processing for the RS-232C.
When {, address] is omitted, the REN line is turned ON. Afterwards when the device is set to
listener, it will assume rernoté control status.

When [, address] is specified, the REN line is turned on. The device specified by [, address] will
be identified as the listener and assume remote control status,

Can be executed only when the specified port is a system controtler port.

This subroutine terminates normally without performing any processing for the RS-232C,
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5-30

Notes: (Continued)

RTL:

LCL:

DCL:

LLO:

DTR:

.

When the GPIB port is identified as the device, the PTA assumes the local control status. {This
has the same effect as pressing the [LOCAL] key.)

Only "2" can be specified as the port No.

When [, address] is omitted, the REN line is turned off. All devices assume local control status.
When [, address) is specified. all listeners are released. After that, the device specified by
[. address] is selected as the listener and assumes local control status. The REN line does not
change.

Can be executed only when the specified port is a system controller port.

When [, address] is omitted, "DCL" is sent and all device functions on the GPIB are initialized.
When [, address] is specified, (Selected Device Clear) is sent and the device function specified
by [, address] is initialized.

Can be executed only when the specified port is a system controller port.

Disables the remote to local switching function of all devices on the GPIB. You will not be able
to switch the device to locat with the [Local] key on the panel.

Switching is possible with the REN and LCL commands from the PTA.

This mode can be exited with the LCL command in which the [, address] is omitted.

Can be executed only when the specified port is a system controlier port.

Triggers the specified device. The specified device begins the predetermined operation,

Can be executed only when the specified port is a system controller port.

This subroutine terminates normally without performing any processing for the RS-232C.




SECTION 5 EXTENDEDPTL

' PNLU and PNLL subroutine 1

(1) Function
Sets LOCK/UNLOCK of the front pane! when PTA 1s on.

(2) Format
CALL_PNLU{Z) unlocks front panel.
CALL. _PNLL{®) Locks front panel.

Note: The front-panel soft keys [F13 to [F6], [Shift], {Local] .and numeric keys cannot be lock-out.
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j COPY subroutine |

(1) Function

This subroutine copies the data in a specified waveform memory (copy source) to another waveform memeory

(copy destination). For example, use of the sub memory permits measurement in parallel with data processing.

(2) Format

CALL _COPY{M@, M1}

Destination memory

Scurce memory

MO, M1 Memory Systemn variable name Type
0 Measurement memory XMA( Integer (0.01 dBm unit)
H Measurement memory XMB () Integer (0.01 dBm unit)
2 Submemory a SMA () Integer (.01 dBm unit)
3 Submemory b SMB( ) Integer (0.01 dBm unit)
4 Image memory a IMA () Integer
5 Image memory b IMB( ) Integer
6 Real number memory a RMA () Real number
7 Real number memory b RMB({ } Real number
8 Measurement memory XMT{ ) Integer
G Measurement memory XMB({ 3 Integer
10 Sub memory SMT () Integer
Notes:

+ MO contents are copied in M. M0 contents are not changed. Previcus contents of M1 are lost.
* A numeric constant or numeric variable is used for MO and M 1.

» Data cannot be copied between integer memory and real number memory.
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CONYV subroutine

(1} Function

This subroutine converts the measurement data of the measurement memory and performs the operation between
memories.

(2) Format

CALL_CONV(X M@ ML, 2. 210.D]1)

Sub-data

Area specification (POQ<P1)
Destination memory
Source memory

Function specification

K Conversion (operation) function
0 Integer (0.01 dBm) —  Real number (dBm)

1 Real number (dBm} -—  Integer (0.01 ¢dBm)

2 Integer (0.01 dBm) -~ Real number (mW) M1 (x}=10 T (MO (x)}/1600)

3 Real number {mW) —  Integer (0.01 dBm) M1 (x)=INT (1000*LOG, (MO (x)))
4 ADD Mi=MO+D

5 SUB M1=M0-D

MUL Mi=M0O*D

DIV MI1=M0/D

8 ADDA Mi=MI+MO+D

9 SUBA  Mi=MI-M0+D nell
10 Running average (running average every D points, M1 (n)= «-113- z MO (k)
(D i1s odd number} cen Dt

Notes:
¢ When K is assumed to be { to 3, use the memory number 0 to 3, 8 or 9 {or the memory called "integer”, and
use the memory number 6 or 7 for the memory called "real number”.
» PO and Pl are numeric constants or numeric variables from 0 to 500.
+ D is a numeric constant or numeric variable. Its default is D=0.

« When K is 10, (PO—-%"”-]-) = 0 and (P1+-D=1) = 500 must be satisfied.
2
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' SWLG subroutine

(1) Function

This subroutine arranges the data of the specified memory so that the frequency axis is LOG display and then
transfers it.

(2) Format

CALL _SWLG{K,Mp, ML)

Destination memory
Source memory
Function specification

Memory MO 450 points
£ 2 K=0 : LEFT(1to10)
oo 1:_\3«:2 E K=1: CENTER(10to 100}
K=t : K=2 : RIGHT (100 %0 1000)
\ PRV Y
Memory M1 K=0 :Kgl i Koo
I 1
I 14
187poi'ﬂts :
1 1
1 10 100 1000

The memory MO data is a measured value obtained by an ordinary {linear) sweep.

The frequency axis LOG for 3 decades can be displayed in memory M1 by sweeping three times by changing
the frequency and by executing the SWLG subroutine three times.

Note: The MG and M1 must be combined within the integer memories, or real M0 and M1 must be combined in the
real number memories.

5-34




SECTION 5 EXTENDED PTL

| System Functions

The system functions can extract and calculate special points in the waveform data, with the waveform memory

as the objective. Therefore, there is a function result value.

System function

Function

Maximum value
Minimum value

Frequency at specified
measured value {1}

Frequency at specified
measured value (2)

Frequency at specified
measured value (3)

Frequency at specified
measured value (4)

Ripple 1
Ripple 2
Ripple 3
Peak 1
Peak 2
Pole 1
Pole 2

Infiection top value i
Inflection top value 2

Infiection bottom value 1

MAX(M, PO, P1 N)
MIN(M, PG, P1, N)
BNDL(M, PO, L, N)

BNDH(M, PO, L, N)

MESL(M, PO, L, N)

MESH(M, PO, L, N)

RPLI(PO,PL, N[, R]D
RPL2(PO,PL N[, R]D
RPL3(PO,P1I, N[, R]}
PEKL(M, PO, L, N [, R])
PEKH{M, P0G, L. N[LR]D
POLL(M, PO, L, N[, R])
POLH(M, PO, L, N[ R]D
PLRHM, PO.N[LRD

PLLHM, PG, N[, R]}

PLRL(M, PO, N [, R])

Inflection bottormn value 2 PLLLM, PO, N[, R])

Returns the maximum value between PO to Pl
Returns the minimum value between PO to P1

Starts search from PO and returns the frequency of the
supecified measured value

Starts search from PO and returns the frequency at the
supecified measured value

Starts search from PO and returns the frequency of the
supecified measured value

Starts search from PO and rewurns the frequency of the
supecified measured value

Obtains ripple 1 between PO to P1

Obtains ripple 2 between PO to Pl

Obtains ripple 3 between PO o P1

Starts search from PO and returns peak value
Starts search from PO and returns peak value
Starts search from PO and fe{urns pole (dip) value
Starts search from PO and returns pole (dip} value

Starts search from P and returns adjacent inflection

maximum

Starts search from PO and returns adjacent inflection

maximum

Starts search from PO and returns adjacent inflection

minimum

Starts search from PO and returns adiacent inflection

minimum
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{Continued)
System function Function
Frequency specified PERQ(PO) Returns frequency of PO point
point
Total SUM(PO, PL, N} Returns total of the memory contents between PO to Pi
Addition search 1 PSML(M, PO, L, N) Successively adds from PO and returns a point with the
specified value '
Addition search 2 PSMHEM., PO, L, N) Successively adds from PO and returns a point with the
specified value
Decision | DPOS(M, PO, P1, N1, N2y Compares and decides the size of the memory contents
Decision 2 DNEG(M, PG, P1, N1, N2) Compares and decides the size of the memory contents
Notes:

»  Since the waveform memory is the objective of the system functions, the input values (PO and P1) to each
function are specified as points on ali the waveform memories.

= PO, PL. L, N and R are input parameters indicated by a numeric constant or numeric variable.

» M is an cutpur parameter indicated by a variable.

+ N, NI and N2 are parameter which specify the waveform memory. Itis a numeric constant or numeric
variable.
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N, N1, N2 Memory System variable name Type

0 Measurement memory XKMA( ) Integer
TRACE-A

H Measurement memory XMB () Integer
TRACE-B

2 Submemory a SMA( ) Integer

3 Submemory b SMB( ) Integer

4 Image memory a IMA () Integer

5 Image memory b IMB{ ) Integer

6 Real number memory a RMA () Real number

7 Real number memory b RMB({ ) Real number

8 Measurement memory XMT ( Integer
TRACE-TIME

9 Measurement memory XMG () Integer
TRACE-BG

10 Sub-memory t SMG( ) Integer

* [ R] can be omitted. When omitted, R is assumed to be 0.

+ PO and P1 specify the points in the waveform memory. Their setting range is 0 to 1001,

« PO and Pl used in the system functions always specify the points in the measurement memories.
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MAX function

(1) Function

This function obtains the maximum valoe in the specified measurement memory area and the measurement

point

(2) Format

at the maximum value.

Measurement memory specification
Area Specification (P@<P1)
Measurement point at maximum value

Maximum value

Note: If there is more than one point with the same maximum value, the first point of the maximum value is stored in M.

{3) Program example: Obtains maximum level in measurement memory TRACE-A.

19
2%
30
40
59

REM "MAX({M,P@,6 PL, N}"
GMAX=MAX (M, @, 500, 0}

GMAX=GMAX * 0.01

PRINT “"Maximum Level=",GMAX, "dBm"
STOP

Maximum Level=-20.45dBm
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MIN function

{1) Function

This function obtain the minimum value in the specified measurement memory area and the measurement
point at the minimum value.

(2) Format

MIN(M, PQ.BL. )

Measurement memory specification
—————— Area Specification (PO<P1)
Measurement point at minimum value
Minimum value

Note: If there is more than one point with the same minimum value, the first minimum value point is stored in M.

(3) Program example: Obtains minimum level in measurement memory TRACE-B.
20 CGMIN=GMIN * 0.21
39 PRINT "Min Level=",GMIN, "dBm at”,M
4 STOP
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BNDL, BNDH, MESL, and MESH functions

{1) Function

These functions obtain the frequency at the specified measured value by searching from a starting point in the
specified memory.

(2) Format

BNDL (M, PO, L, N)
BNDH (M, PE, L, N)
MESL (M, PC, L, N}
MESH (M, P, L, N)
Measurement memory specification
_ Specified measured value
im"—-—Search starting point
Measurement point at specified measured value
Frequency (or time) at specified measured value

+ When N is specified to 0, 2, 4, 6,7
Find the frequency of the specified measurement value from the TRACE-A setting frequency.
e When N is specified to 1. 3,5, 7

Find the frequency of the specified measurement value from the TRACE-B setting frequency.
+  When N is specified to §, 10

Find the time of the specified measurement value from the TRACE-TIME setting time,
+  When N 1s specified to 9
Find the frequency of the specified measurement value from the TRACE-BG setting time.
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PO

MESL MESH

BNDL ——* \ ~——— BNDH

f(m) fim<+1) f(n) f(n+1)

Note: If there is no specified measured valug in BNDL and MESL, M is assumed to be 0; in BNDH and MESH, M is
assumed to be 1G01.

(3) Program example: Obtains bandwidth at level of 20 dBm in A channel memory, searching from center.

13 L=-2000 ........... indicates -20 dBm
2 FL=BNDL{ML,25@0,L,®)

3¢ FH=BNDH (ME,259.L,0)

49 BW={FH-FL) /1000

50 PRINT "BW=",BW, "KHz"

&¢ STOP
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1 RPL1 and RPL2 functions

(1) Function

These functions obtain ripple 1, and 2 in the specified memory area.

Ripple It This is the difference between the maximum value of the inflection top value and the mintmum
vaiue of the inflection bottom value.

Ripple 2: This is the maximum difference between the adjacent inflection top and bottom values.

(2) Format

RPLE(PG,PLN:,R]).
RPL2(FQ . P1.N[,R])

Resolution of difference between adjacent inflection top and bottom values
Measurement memory specification

Area specifications (P@<P1)

Ripple

o FF
(VAR .,

Pl

Notes:

+ If the difference between the adjacent inflection: top and bottom values is smaller than R, the ripple is not obtained.
» N which specifies the measured memory must be from 0 to 5. § or 9. (No real number memory can be used.)

{3) Program example: Obtains Ripple 1 between the measurement points 100 and 300 in measurement memory
TRACE-A, where resolution 1s (.2 dB.

1¢ RP=RPL1{1¢9,302.0,20.) ...........R=20when resciutionis 0.2 dB
2¢0  RP=RP/1OQ

3@ PRINT "RPLl=",RP,"dB"

4p  STOP

5-42




SECTION & EXTENDED PTL

RPL3 function l

{1) Function

This function obtains the maximum difference between the adjacent tangent at the inflection top and inflection
bottom value {ripple 3} in the specified memory area as shown a figure below.

(2) Format

RPL3 (2@, ,P1,N{,R])

‘ Resolution of difference hetween adjacent inflection top and bottom values
Measurement memory specification

Area psecification {(P@<P1)

Ripple

Ripple 3

Noies:

» If the difference between the adjacent inflection top and bottom values is smaller than R, the ripple is not
obtained.

* N which specifies the measured memory must be from O to 3, 8 or 8. (No real number memory can be
used.)

(3) Program example: Obtains Ripple 3 between the measurement points 50 and 450 in the measurement memory
TRACE-B, where resolution is 0.1 dB.
1% RP=RPL3(5@,450,1,10,}
2¢ RP=RP/10¢
3p PRINT "RPL3I=",RP,"dR"
£ STOP
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l PEKL and PEKH functions

(1) Function

These functions find the first peak and its measured point, which is larger than the specified measured value n
the measurement area, by searching from a starting point in the specified memory.

(2) Format
PEKL(M,PQ@,L,N[,RI)
PEKH(M,P®,L,N{,R])

L Resolution for difference between adjacent inflection top and bottom value
| Memory specification
i

Specified measured value

Search starting point
Peak measurament point
Peak level

PO PEKH

/AN

PEKL

g
o}
=
il
e
e
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If the peak cannot be found with the PEKL function, M is assumed to be 0, and the measured value at point
0 is PEKL.

If the peak cannot be found with the PEKH function. M is assumed to be 500, and the measured value at
point 1001 is PEKH.

N which specifies the measured memory must be from O to 5, 8 or 9. (The real number memory cannot be
used.)

If the difference between adjacent inflection top and bottom values is smaller than R, the inflection top is
not the peak.

(3) Program example: Obtains peak level higher than —50 dBm searched ieft of the measurernent pomt 200 in

19
20
3¢
40

measurement memory TRACE-A, where resolution is 2 dB.
PLEV=PEKL (M, 200, -5020, @, 22¢)
PLEV=PLEV/10@
PRINT "Peak Level=",PLEV,"dBm at",M
STOP
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POLL and POLH functions

(1) Function

These functions obtain the pole and its measurement point, which is smaller than the specified measured vaiue
in the measurement area, by searching from a starting point in the specified memory.

{2) Format

POLL(M, P®,L,N[,R])
POLH(M,P®,L,N[,R1)

L Resolution for difference between adjacent inflection top and botiom values
Measurement memory specification

Specified measured value

Search starting point

Measurement point at pole

Fole level
Search direction Search direction
L
N
POLL POLH
M=Pn Mz=Pn'
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If pole cannot be obtained in POLL function, M is assumed to be {, and the measured value at point 0 is
POLL.

If pole cannot be obtained in POLH function, M is assumed to be 1001, and the measured value at point 500
1s POLH.

N which specifies the measured memory must be from 0 to 7. 8 or 6. (No real number memory can be
used.)

If the difference between adjacent inflection top and bottom values is smaller than R, the inflection top is
not the pole.

{3} Program example: Obtains pole level lower than ~60 dBm searched left of the measurement point 250 in

2%
32
42

measurement memory TRACE-A, where resolution is 1 dB.

PL=POLL (M, 250, ~50¢3, 0, 100}
PL=PL/L1OY

PRINT "Poll Level=",PL,"GBm at", M
STOP
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l PLRH, PLLH, PLRL and PLLL functions _

{1) Function

These functions obtain the first inflection top and boitom values and their measurement points by searching
from a starting point in the specified memory.

(2) Format

PLRE (M, PO.N[,R])
PLLH(M,P@,N[,R])
PLRL (M, P®,N{,R])
PLLL(M,PQ,N[,Rl)
' L Resolution for difference between adjacent inflection top and bottorn values
Measurement memory specification
Search starting point

Measuremeni points of the inflection top and bottom values
Inflection top and bottom values

g
b
~
-

2 e
g o e e T~ e o 24— o

=<

Notes:

If the difference between the adjacent inflection top and bottom vatues is smailer than R, the two points are
not the inflection points. ¥ R is omitted, it is assumed to be {.

If there is no inflection top and bottom point, M is assumed to be 0 at PLLH and PLLL and M is assumed

to be 1001 at PL.RH and PLRL; the measured value at point 0 is PLLH and PLLL and that at point 1001 is
PLRH and PLRL.

N specified by measured memory must be from 0to 7, 8 or 9. (No real number memory ¢an be used.)
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{3) Program example: Obtains inflection top leve! searched right of the measuremert point 200 in measurement
memory TRACE-B, where resolution is 3 dB.
1¢ PL=PLRE(M,25@,1,300)
2¢ PL=PL/100
3¢ PRINT "Peak Levels",6 PL,"dBm at" M
4¢  STOP
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PFRQ function |

(1)

(3)

5-50

Function

This function finds the frequency of the specified point or time in the memory.

Format

PFRQ{PQ)
Specified point

Notes:
»  When the effective trace setting on the CRT is frequency domain (TRACE-A, B, BG), the frequency is
output; and when it is time domain (TRACE-TIME) the time is cutput.
+  TFrequency is output in 1 Hz units and time is output i 1 # s units.
» This function finds frequency values by the following equations:

Frequency=start frequency+ 5%% * (frequency span)

Program example: Obtains maximum level between the measurement points 100 and 300 and frequency at
that point in the measurement memory TRACE-A.
10 GMAX=MAX (M, 140, 300,2)
2@ FR=PFRQ (¥}
3¢ GMAX=GMAX/10®
4@ FR=FR/1EE€
5¢ PRINT "Peak Freg=",FR,"MHz"
6¢ PRINT "Peak Level=",6GMAX, "dBm"
79 8TOP
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' SUM function

(1) Function

This function finds the sum of the memory contents of a certain interval in the specified memory.

(2) Format

SUM(EQ,BL.N)

Memory specification
Area Specification (P@<P1)
Sum

(3) Program example: Obtains average value between the measurement points 240 and 260 (21 points) in

i@
29
39
49

measurement memory TRACE-A.

S=SUM{240,260,¢;

AV=8/25L/1900

PRINT "Average=",AV:F¥F7.2, "dBm"
STOP

Note: When the measurement memory contains invalid data (points with marker level displayed as ***), that data is
assumed to be —30000 (=-300.00 dBm} and calculation is performed.
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PSML and PSMH functions _

(1) Function

This function finds the point where the sum equals or exceeds the specified value while adding the memory
contenis sequentially by searching from a starting point in the specified memory.

(For example, this is used to measure the occupied bandwidth)
Finding method of the frequency or time depends on the specified waveform memory number.

See Section 5, "BNDL, BNDH, MESL and MESE functions” for details.

(2) Format

PSML (M, P@, L, N}

PSMH (M, PO, L, N)

Memory specification

Specified value

Search starting point

Measurement point

Frequency at measurement point {or time)

PSML PSMH

PO PO
L
/, / // /]
0 L M M L 500
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PSML.: Finds the minimum value of M that satisfies

(3) Program example: Converts the measurement data in measurement memory TRACE-A to real value of mW

SECTION 5 EXTENDED PTL

unit, obtains sum of total data and frequency of the point, where sum equals 0.5% of the total
sum adding the memory contents by searching from left end (address 0).

CALL CONV{2,%.6,9,508)
T=SUM{Z,6 5380, 6)

L=T * . 0@5

FR=PSML (M, 3, L, &)
FR=FR/1E®&

PRINT "Point=",M
PRINT "Freg=",FR, "MHz"
STOP
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DPOS and DNEG functions

(1) Function

These functions compare the contents of two memories by address. If a value in one memory is larger (or
smaller) that the other even if at only one point, the function value is assumed to be 1. Otherwise, 0 is output.
{For example. this is used to judge GO/NOGO for the standard.)

(2) Format

DPOS (M, PQ, P1, N1, N2)
DNEG(M,E@+£;,N1fN2)
t——— Memory specification
Area specification
Measurement point (the leftmost point exceeding the condition)
Results @: GO

1 :NOGO

Example of DPOS Example of DNEG

L-~N2 L~ N1
< (Reference

line)

/

- N1

PO M Pl : M

DPOS i when there is a N1>N2 point
( 0 when there is no N1>N2 point

DNEG ( 1 when there is a N1<N2 point
\. 0 when there is no N1<N2 point

(3) Program example: Compares the measurement data in measurement memory TRACE-A with measurement data in
measurement memory TRACE-B and displays GO or NOGO.
1o X=DPOS{M,Q, 500,08, 1}
29 IF X=§ PRINT "GO”
3% IF X=1 PRINT "NO GO~
49 STOP
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SECTION 6
REMOTE CONTROL COMMANDS USED
WITH PTA PROGRAM/LIBRARY

Outline

Remote control commands o control the main frame side, using PUT and WRITE 1000 texts in a PTA program/
library, are sent. Also, using GET, COM and READ 1000 texts, measurement parameters and measurement
results of the main frame side are read out. Remote control commands available here include all control and
inquiry commands defined on the MS2650/MS2660B/C series main frame side. In addition, there are also
remote control commands specially prepared for PTA programs/libraries.
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PTA Dedicated Remote Control Commands

When setting or reading parameters of a measuring instrument on the PTA main frame side, messages in the
remote controi command format are sent using the WRITE 1000 or READ 1000 statement.

In PTA, besides the remote control commands of MS2650/MS2660B/C series, the following messages can be

sent out. ,
Function Message L
Port Switching Control PORT..L ; Selects RS-232C as the PTA control
port.
PORT .2 i Selects GPIB as the PTA control
port.
PORT..3 . Selects the parallet (centronics) as
the PTA controller port.
Request PORT? ; Requests the PTA control port.
Event Occurrence Control EDLY ..t » Sets the DELLAY time an event
DELAY I interrupt wiil oceur.
{Clock 1} DELAY time: 1 seconds
up to I hour
{in 1 s step)
Event Occurrence Control ETIM..21,t2,t3  Sets the time an event interrupt will
TIME E oceur
{Clock 2) i Seconds: Upto 59seconds
l——————~ Minutes: Up to 59 minutes
Hours: Up to 23 hours
Event Occurrence Contrel ECYC_t ; Sets the cycles an event interrupt will
CYCLE OCCHr,
(Cleck 3)

Cycle: 1 seconds
up to 1 hour
{(in 0.1 s steps)

+  For details on the WRITE 1000 and READ 1000 staterments, see Section 4, "Setting mea-
surement parameters (PUT and WRITE 1000 statements)” and "Measurement parametey/
data read (GET, COM and READ 1000 statements)".

= For details on event interrupts, see Section 4, "ENABLE EVENT statement”.

« The control port (for the WRITE, READ, LISTG statements and other GPIB statemenis
supported by the PTA) is the port selected by the PORT command except when these
statements are executed with a direct port specification.
in the initial state, the GPIB1 port is selected as the PTA control port.

» Ports specified by the port switching cornmand are not initialized by PTA—OFF.
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SECTION 7
EXTERNAL INTERFACE IN PTA

Outline

MS2650/MS2660B/C series provides an RS-232C interface and a GPIB interface as standard, and a parallel
{centronics) interface (option 10} is optionally available. These external interfaces can be controlied from
PTA.
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Selection of Controlied Interface Port from PTA

An interface port controlied from PTA is selected by the "connection port for peripheral devices (Connect 1o
Peripheral)” of the Interface menu. '

(1) Press [SHIFT] + [.:Interface] keys.

(2) Press the F6 key "connection port for peripheral devices {Connect to Peripheral)” several times to display
candidate interface ports for selection.

if the interface port to be controiled from PTA has been set as the "connection port for the external controller
(Comnnect to Controller)” or the "connection port for the printer/plotter (Connect to Printer/Plotter)”, first switch
the selection to another port or make it "no connection (NONE)" and then operate the F6 key "connection port
for peripheral devices {Connect to Peripheral)”.

Also, using the PORT remote command or CALL IFC subroutine, it is possible to make the external interface
port forcibly controilable from PTA.

» PORT_1: This command forcibly sets the connection port for external devices as the RS-232C interface.

« PORT_2: Thiscommand forcibly seis the connection port for external devices as the GPIB interface.

= PORT_3: Thiscommand forcibly sets the connection port for external devices as the parallel (centronics)
interface.

CALL IFC: This command forcibly sets the connection port for external devices as the GPIB interface.
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RS-232C Functions in PTA

(1) Program listing

The LISTG command lists programs from the RS-232C port to an external printer.

(2) Data sending
The WRITE statement sends data to a device connected to the RS-232C.

WRITE.M,Variable]:Format!|,Variablel:Format] + *» - ]
i

Oulput data (A character constants available.)
External device address (numeric constant or variabie used.)

{3) Data receiving
The READ statement receives data from a device connected to the RS8-232C.

READ..M,Variable [,Variable - * « -]

Received data is input in the variable.
External device address (numeric constant or variable used.)

(4) Time-out

The time-out time is input as five seconds (inttial value).
Use the following GPIB command to change the time-out time:

TOUT ..t t=0 to 255 seconds {second unit}

If 1=0 is specified, no time-out is set.
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(5) Terminating Codes for READ/WRITE Statements

The following terminating codes are used for the RS-232C port.

Send terminators

<Port> Terminator code
command

WRITE Either CR+LF or LF

LISTG {Comply with TRM command)

Receive terminators

<Port> Terminator code
command
READ LFor CR+LF
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GPIB Functions in PTA

Function as controller {

When the GPIB interface port is set as the "connection port for peripheral devices (Connect to Peripheral)”,
GPIB functions as a controller.

(1} Program listing

Lists programs to an external printer by using the LISTG command through the current GPIB port.

(2) IFC sending

Sends the "Interface Clear” to the device on the GPIB by using the CALL _IFC statement.

(3) Controller right allocation

Altocates conwroller right to the device with the address specified by M by using the CALL _TCT (M) statement .

(4) Data sending

Sends the data to the device on the GPIB by using the WRITE statement

VJRITE._QE’I_,Variable’:Format [, Variable{:Format] *+ + * * ]

l Output data (A character constant is possible.)
Address of external device {A numeric constant or numeric variabte is used.)

NOTES

When M is 1000, the functions of the MS82650/MS26608/C series main frame are set. Also,
this operations are performed in either the controller or device mode at this time.
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(5) Data reception
Receives the data from the device on the GPIB by using the READ statement

READ_M,Variable [,Variable: = - = 1

|
Received data is input in variable.
Address of externai device (A nurneric constant or numeric variable is used.)

NOTES

When the specified GPIB port is the device port, WRITE and READ statements access the
duai-port memory.

NOTES

When one- or two-digit value (e.g.,5 or 17) is specified for an address, the value indicates the
address of the device connected 1o the port specified by the PORT command of the GPIB
command (Indirect Port Specification). When a three-digit value (e.g.,105 or 217) is specified,
the high-order digit indicates the port number, and two low-order digits indicate the address of
the device connected to the port indicated by the above port number. (Direct Port Specifica-
tion).

The two lower digits of an address at indirect or direct port specification have no meaning in
RS-232C. However, these digits should still be specified for form's sake.

Exampie:
WRITE_S, "ABC" .. ... ..., Data is sent to address 5 through the current port (indirect port
specification). '
WRITE_1@5, "ABC" ........... Data is sent to address 5 through the specified port No.l
(RS-232C) (direct port specification).
READ21I7,AS oo iie et Data is input from address 17 through the specified port No.2

(GPIB)} (direct port specification).

These address specifications are effective for the WRITE, BWRITE, WWRITE, READ, BREAD, WREAD
and LISTG statements.
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The relationship (between the port specification command and controller port} is as follows:

execution

controller port.

the controller port.

]nd'réfx p?n Direct port specification
specification
WRITE 5 WRITE 1¢5 WRITE 205
%* 1 ¥ 1 * 2
At power-on or after The RS-232C portis | The RS-232C portis | The GPIB port is th
- e - Ort 18
"PORT _1" execution © portis P ¢ poriis the
the controller port. the controller port. controller port.
* 2 * 1 % 2
After "PORT _2" The GPIB portis the | The RS-232C portis | The GPIB port is the

controller port.

* 1 Address specification in the RS-232C has no meaning. However, the address should still be specified for

form's sake.

¥ 2 If the GPIB port is not the controller port due to the CALL IFC statement, it controls the dual port

memory. In this case, the LISTG statement becomes ineffective.

When the specified port is a device port, data is written to and read from the dual port memory. In this
case, the BWRITE, WWRITE, BREAD, WREAD, and LISTG statements cannot be used.
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(6 Time out

The time-out value is 30 sec {initial value).

The following GPIB command is used for change of thime-out value.

GTOUT..t

=010 2255 (in 1 s steps)

When t=(} is specified. no time-out is set.

(7) Terminating Codes for READ/WRITE Statements

The following terminating codes are used for the GPIB ports.

Talker (send) terminators

<Port>
command

Terminator code

<GPIB>
WRITE
LISTG

Pepends on TRM command.
eiter CR+LFor LF

Listener (receive) terminators

<Port>
command

Terminator code

<GPIB>
READ

LForCR+LF

7-10

Note:
The TRM command shown below
1s a GPIB command.

| TRM_1 (CR+LF) i
| TRM_@ (LF only) |
| Initial value : LF only 1
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i

Function as device

m_}

When the GPIB interface port is set as the "connection port for the external controller (Connect to Controller)”,

GPIB functions as a device.

(1) Service request sending

Sends a service request command to an external controller by using the CALL _RSV (M} statement.

disabled =0, enabied = 128(27}
disabled =0, enabled =64 (28)
disabled =0, enabled=232 (25}
disabled =0, enabled =16 (24}
disabled =0, enabled=8 (23)
disabled =0, enabled =4 (2%}
disabled =0, enabled=2 (2%
disabled =0, enabled=1 (29)

PTA Event Status Enable Register l \

Read by ESE1?

1

ESB summary message bit
{To bit 1 of the status byte register)

7 >f&)“’ 7 | Registration error
5 »—C&“‘< & | Structure error
5 “\gy ] 5 | Execution (operatiqn) error
4 > &J:‘ 4 | Execution (etc.) error
3 ()< 3
2 > @4 2 User-defined event
1 —;—>®~ 1 by CALL RSV {n)
0 (& 0
K 2 TR 20 2K 2 PTA Event Status Register
Logical OR ’

3

Bit Event name Description
7 Registration error Error at program registration
6 Structure error Error on program structure
5 Execution (operation} error Error at operation on program execution
4 Execution {etc.) error Error at other than program operation
3 (User-defined event) (User defined by CALL RSV (n})
2 {User-defined event) (User defined by CALL RSV (n})
1 {User-defined event} {User defined by CALL REV (n} }
0 (User-defined event) {(User defined by CALL RSV {n))
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'Functions of Parallel (centronics) in PTA

(1) Program listing

The LISTG command lists programs from the parallel (centronics} port to the external printer.

7-12
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Dual Port Memory

(1) Application and configuration

The dual port memory is built in PTA, and data can be freely written and read from PTA and the external
controller.

Data and measurement results obtained in the PTA program/iibrary are outputted to the external controiler
through this memory, and used for performing communication between PTA and external controller.

The external controller writes to and reads from the dual port memory through the interface set as the "connection
port for the external controller {Connect to Controller)”.

RS-232C
PTA -(w_—-———*—)'* Dual port memory -(—G—P—I—B——)- External controller

The dual port memory consists of thirty-two 32-byte memories. The memories are accessed by specifying the
memory number.
Memory numbers from @ to 31 can be specified.

Dual port memory configuration

Memory No. © 32 bytes
Memory No. 1 32 bytes
Memory No. 2 32 bytes
1 b
1 t
Memory No. 30 32 bytes
Memory No. 31 32 bytes

7-13
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()

Writing data to dual port memory

Format
«  Writing from PTA

WDPM memory number, write data or

PUT(or WRITE 109} " PMY memory number, write data”
«  Wriling from external controller

Y PMY memory number, write data”

+  When writing data to the dual port memory, be sure to specify the memory number. Data is written sequentially.
beginning from the first byte of the specified memory number.

+ A |-byte termination code (LF) is added at the end of the write data.

+  When the write data size exceeds 32 bytes, it can be written to the next memory. When the write data size i5
exactly 32 bytes. the terminagion code is stored at the beginning of the next memory. However. when data has
been written up to the last byte of the last memory number, the termination code is not added.

«  When writing past the last byte of the last memory number is attempted. an error is generated and writing is not
performed. In this case. the previously written data is retained,

»  Data is always stored in memory as ASCII data. When data is written from the PTA. its storage size differs as
follows. depending on the type of data:

1% Character constant/variable
= Written as 1 byte/! character ASCII data.

*  When unformatted character variable data is written, {number of bytes of array size}+(] byte: space code)
15 written. The termination code is written at the end.

»  When upper case formatted character variables are used. a 1-byte space code is written at the end of the
data. The termination code is written at the end.

»  When character variables are used, the number of characters in " " are written. The termination code is
wriiten at the end.

{2y Numeric variable

»  Numerics are converted to character strings (ASCI data) and data of that size is written.
The minus sign and decimal point require one byte each.
The termination code is written last,




SECTION 7 EXTERNAL INTERFACE IN PTA

‘3. Bit variable

= The (/1 numeric of each bit is converted 1o a character string (ASCII data) and data of that size is written as
{ byte/] bit.

» The storage format when the data is formatted/unformatied is the same as when character variables are

used.

+  The BWRITE and WWRITE statements cannot be used.

Examples: .
+  Writing from PTA _

WDPM @, "MEASEND" : Write "MEASEND" to Memory No. .

«  Writing from external controller

*PMY @, MEASSTART® - Write "MEASSTART" to memory No.O.

Notes:

*  The WDPM statement is a dedicated statement for writing datza to dual port memory.
+  The PUT or WRITE 1000 statement is mainly used 1o set measurement parameters of the main frame.
However, messages in the same format as setting from the external controller can be written using these

commands by sending messages in the remote control command format from PTA,
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(3)

7-16

Reading data from dual port memory

Format
« Reading from PTA

RDPY memory number, input variablel, input wvariasble..! or
PUT (or WRITE 100@) *"PMY? read start memory number, number of memories”

+READ 1@0@, input variable!, input variable]
« Reading from external controlier

“PMY? read start memory number, number of memories" + read command

«  When reading data from the dual port memory, be sure to specify the memory number. Everything up to the
termination code (LF) is. a3 a rule, output as one data item.

However. when dual port memory was read up io the last byte of the last memory nember, the data is assumed o
end at that point.

»  When data was written over multiple memories and is read by specifying an intermediate memory number, the
intermediate data is read.

e As arule, when data is read from the PTA, the data up 1o the termination code is read. However, if the daia
contains commas (", "). the commas are assumed to be delimiters and the data up to the front of the comma is
stored in the mput variable. Therefore, in this case. multiple imput variables must be specified.

When the number of delimited data and the number of input variables is different, a write error (when the number
of input variables is large) may be generated, or the output data may remain inside (when the number of input
variables is small).

To avetd a comma being considered a data delimiter. store the data up to the termination code in one input variable
by specifying " ; " at the end of the statement.

In this case, only cne input variable can be specified.

*  When data is read from an external controiler and when data is read from the PTA with the PUT or WRITE 1000
statement, use the "PMY?" command. The "PMY?" command can specify the read start memory number and the
number of memories to be read. In this case. the data from the beginning 1o the termination code of each memory
number is delimited into the specified number of memories by commas and s output.

+  When the data in the dual port memory is assigned to input variables, it may not be possible to assign the data to an

input variable type different from the assignment data. In this case, a read error is generated.

« The BREAD and WREAD statements cannot be aused.
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Examples:
- Reading from PTA
RDFM @, AS . Read data from Memory No. 0 and store it in character
variable AS.
+ Reaging from external controtler
"PMY? @, 3° . lssue a memory data output request for Nos. 0 t¢ 3 (memory
Nos. 0, 1, 2.
Notes:

*  The RDPM is a dedicated statement for reading data from dual port memory.
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{4) Details of write/read the dual-port memory

Control command from external controller Contents of duai-port Memory

TPMY .0, ARCH Memory O | ABC{LF)
TPMY..1,123° Memory | 123 (LE
"PMY .2, XYL”

Memory 2 | XYZ (LF)

— it s mo——— — — — —

After executing statements shown on the above left, the contents of the dual-port memory are as shown on the

above right.
When these data are read using "PMY?" command. the foliowing contents are stored in variables A$, B$. and

CS. respectively.

PUT."PMY 7?0, 3"
READ_1G0Q,AS,BS,.CS

Response

message ABC . 123 R XYZ terminator

*  Comma <.> in dual-port memory

The output data for PMY? is assumned 10 be everything from the beginning to the <termination> code of the
specified memory number. The output data includes the memory contents up to (but not including) the

terminator. If a comma <> is included in the contents. it indicates the presence of output data.

In contrast, data in the READ statemenits for the PTA and controller are separated by commas and sequentially
assigned to data variables. Therefore, the number of output variables generated by the PMY? command
may be differeat from the number of variables required for the corresponding statement.

Contents of dual-port Memory

Memory 0 | ABC, DEF (LF)
Memory | | XYZ ({(LF)

Execute the staternents shown below to read the contents of the dual-port memory at addresses 0 and 1.
PUT _"PMY7?..d, 2"
READ..1@0%, AS, BS

The ABC represents data for variable A$ and the DEF represents data for variable B$. The contents of the memory
0 are separated by a comma (,). This comma separates the data into two data values. Consequently, the XYZ data
in the memory 1 is not read. Therefore. the number of input variables in the READ statement must be set to three.

7-18.
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'SECTION 8
PTA ERROR MESSAGES

An error message 1s displaved when an error i3 detected in the PTA command or program.

There are two types of errors.an execution-stop error {fatal: F) and an execution-continuable error {(warning:
W),

« Execution-stop error (F:Fatal) :

This type of error stops the execution of the program unconditionally.

» Execunion-continuable error (W:Warning error) :
When there is no ERROR statement in the line next to the line where this type of error occurs. the execution
stops: but if there is an ERROR statement. execution continues.

And also, error interruption process can continue the execution.
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Error Message Format

The error message is displayed in the foliowing format.

« PTA program:
ERROR Error level Error number!| BError-gccurrence line number]
o §
This is disptayed at the program execution.

» PTAlibrary:
ERROR Error level Ezror No,l . erred line No.
|

| |
| This is displayed at program execution.
No.300 and on are errors of the library program itself.

[erred program name ]
H
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ERROR Statement

(1) Function

For an execution-continuable error generated at program execution, execution can be continued by using the
ERROR statement.

An ERROR statement can be programed over several lines.

(2) Format

ERROR{210,1020)
[ . Next program line {0 be executed
3 Error number

This statement means that when the error {(generated in the previous line) corresponds to the error number
210,the program of line 1000 is executed.

When it does not correspond, the error message is displayed and execution stops.

(3) Example
0 X = 0@
20 Y = 100/X%
3p ERROR(21¢,12@) ; lfthe error (210: the divisor is 0) occurs, jump to line 100.

40 Y = Y+5Q
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ERRMAIN Statement

(1) Function

To branch to the main routine whenever a execution continuable ERROR occurred, use the ERRMAIN statement.

(2) Format

FRRMAIN (error number)

(3) Example

g INPUT A
29 GOSUB 100d
30 :

190@ WRITE 217, A
1@¢1® ERRMAIN(222) . i the error (222) occurs because the data of WRITE statement can

1929 not oulput, the program returns to the main routine.

Note: If the ERRMAIN statement has been executed in the highest level of the routine, ERROR 213 is generated.
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Error Processing Subroutines

ON RRR statement

(1) Function

Registers the subroutine to branch (interrupt) to when an error occurs.

(2) Format

ON ERROR line number (or % label}

After executing this statement and an error that is possible to continue execution occurs, ap interrupt occurs

and the error processing subroutine is executed from the line number {or label) specified.

OFF ERROR statement

(1} Function

Releases the registered subroutine to branch (interrupt) to when an error occurs.

(2) Format

OFF ERROR

After executing this statement, error interrupis will not occur.

Returning from error processing subroutines
(RETERR, RETRY, RESUME and GIVE UP statements)

(1) Function

Returns from an error interrupt.

(2) Format

RETERR {Continues from the statement foliowing the statement where the error occurred.)
RETRY {Continues reexecuting from the statement caused the error.)

RESUME {Continues from specified line.)

GIVEUP {Stops program execution.)

Note: See Section 4, "RETERR statement” to "GIVEUP statement", 8.7



SECTION 8 PTA ERROR MESSAGES

ERRREAD (m) function

(1) Function

Reads the line where the error occurred and the error code in the middle of an error processing ssbroutine.

(2} Format

V=ERRREAD (@)
V=ERRREAD (1)

(Error code)
(Line where error occurred)

{3) Example

100
11¢
12¢
13¢
140
150
290
210

22¢
239
300
310

ON ERROR Z0¢

INPUT X

Y=100/X

PRINT ¥

GOTO 11¢

STOP

C=ERRREAD{®)

IF C=21¢ GOSUB 309

IF C<»21¢@ GIVEUP
RETERE
PRINT “"ERROR /@"
RETURN

; Jumps 1o line 200 on error

; For "Divide by zero", continues to execute from line 130
dispiaying "ERROR/0".
; On cther errors, stops program execution
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Error List

Table 8-1 shows the error number and ervor cause. In the table. F (Fatal) denctes the execution-stop error and
W (Warning) denotes the execution-continuable error.
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Table 8-1 PTA Error List

ror
Ero Cause of error W, * B
No.
0 [ <____J] ] key pressed but no commands or statement mput F
y Numnber of characters {representing variable) exceeds 8, or number of characters (representing W
program name) exceeds 6.
5 Format of numeric constant in correct W
Example: ¢..1 4.5EEZ
3 Too many input digits, or value of numeric constant too large or too small (Format of numeric W
constant incormect)
4 Format of character string constant incorrect W
Example : A$="ARC
5 Format incomect W
Example: PRINT A:G6.2
6 Statement cannot be interpreted (command format error) W
Example : GOTO AEC
7 Statement insufficiently described W
Example : GOTC
8 Stazement excessively described W
Example : GOTO 100,200
9 Number of variables exceeds 256 W
(Up to 256 user-defined variables can be written)
10 Character cannot be interpreted W
Example : -100
11 Format (of binary or hexadecimal constant) incorrect W
Example : 8#=# 110
Value (of binary or hexadecimal constant) too large
12 Binary constant ; up to 8 characters W
. Hexadecima! constant : up to 2 characters Example : 8#=# 100002000
13 Number of format digits too large W
Example : PRINT A:F6.5
*W : Execution-continuable error (Warning)
**F . Executiong-stop error (Fatal error)




Table 8-1 PTA Error List {Continued)

SECTION 8 PTA ERROR MESSAGES

Error Cause of error W, F

No,

14 Command operand cannot be interpreted W
Exampie : LIST AE
Command operand insufficient

15 . W
Example : LISTG

16 Command operand excessive W
Example : DELETE 1¢,199, 309

17 Line number exceeds 63535 W
(Program line number is I to 65535)

20 Program on a line too long to assemble W

21 Undefined-line-number label used as command operand W

Note : Frrors 0 to 21 may occur during program input or command execution.

Errors 6 to &, however, may also occur during statement execution.
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Table 8-1 PTA Error List (Continued)

Error Cause of error W, F

No.

101 Value of command operands 1 and 2 incorrect F
Example : LIST 109,1¢

102 Program exceeds memory capacity F

103 No Line number or program, designated by command (LIST, LISTG, DELETE, RENUM, E
and SAVE commands)

104 Since number of GOTOQ or GOSUB statements excessive (>100), RENUM statement cannot E
be executed

105 Since line number (specified by GOTO or GOSUB operand) not found. RENUM statement E
cannot be executed

111 Line number exceeds 65535 when RENUM and PCOPY statements executed F

Note : Errors 101 to 105 and 111 may occur during command execution.
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Table 8-1 PTA Error List (Continued)

E;I;o‘r Cause of error W, F
120 Media write-protected w
121 Media not installed W
122 Media memory overflow W
123 Specified program not stored in media W
124 Media faulty . W
125 Memory type incorrect w
126 Media formatting incorrect W
127 Media not formatted w
150 Label is not defined or defined mote than once F
151 No DATA statement F
180 Error of the command transmitted from PTA to main frame W

Note : Errors 120 to 127 may occur when a command or statemment attempts to access the media (PMC or FD}.
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Table 8-1 PTA Error List (Continued)

Error Cause of error W, F
No.
201 Program cannot be resumed F
(CONT command}
Specified line number missing
202 RUN command executed without program W
(RUN, CONT commands and GOTO, GOSUB statements)
Array subscript (in DIM statement) incorrect
203 (The array subscript must be from 1 to 1024; the bit array subscript must be from 1 to &, and W
the character array subscript must be from 1 to 253.)
204 Used as simple. or system variables before array declaration by DIM statement W
205 Array declaration overlapped W
206 Insufficient variable memory capacity due to program memory overflow F
207 Arithmetic operation of character data or bit data W
208 Data-type combination incorrect for conversion W
209 Overflow or underflow occurred W
210 | Divide by 0 w
211 Value of arithmetic function parameter too large or toc smail W
212 Nesting (by subroutine, FOR and NEXT statement) exceeded 10 levels F
213 No return destination specified for RETURN statement F
514 Comparison cannot be made by IF statement W
Right and left side data-type combination incorrect
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SECTION 8 PTA ERROR MESSAGES

Error Cause of error W, F

No.

215 S0S statement is executed F

216 No corresponding FOR statement. That is, there are excess NEXT statements. W
(RUN, CONT command and GOTO, GOSUB statements)

217 Input data format (in INPUT statement) incorrect W

218 Input data (in INPUT statement) insufficient w

218 Excess amount or too large input data in INPUT statement %

290 Minus sign used in exponentiation W
Example: -115

251 Data can not be input in GPIB W
{Talker device not connected}

222 Data cannot be cutput in GPIB W

293 Parameter (in the statement) outside range or variable type incorrect W
Example : WAIT AS

224 Simple variable includes array subscript W

225 Array variable has no subscript W

206 Array-variable subscript out of boundary W
Note that the subscript range declared in DIM J(3) 1s J(0) to {4).

227 GPIB execution is impossible because the PTA is set as the device W

228 GPIB execution is impossible because the PTA. is set as the controller W
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Table 8-1 PTA Error List (Continued)

Error Cause of error W, F
No.
229 STOP statement (o terminate program execution} not specified W
230 Attempt made 10 refer to non-referable system variable w
231 Anempt made to assign non-assignable system variable W
232 Array variable subscript not numeric F
233 Parameter (in boclean function) not bit type W
234 Parameter of FOR statement is character or bit type W
235 The O type specification in the EVENT statement is out of range (0 to 99). W
Variable of NEXT statement does not correspond to that of FOR statement specified before
236 NEXT statement  Example: 30 FOR C=... W
9¢ NEXT D
Six or more character constants and variables used in INPUT, PRINT, READ or WRITE
237 statement W
Example : PRINT"FREQ" ,F(C}, "Hz",6 "LEVEL", LEV, " dBm*
238 Variable type and format type of PRINT or WRITE statement do not agree w
039 Operand (in LISTG, WRITE or READ statement) outside range (0 to 31) W
Example : LISTG 35
240 Variable or constant values of CALL statement or system function outside range W
241 Vairable or constant type of CALL statement or system function incorrect W
242 System variable used in CALL staterent or system function W
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Table 8-1 PTA Error List (Continued)

Error Cause of error W, F

No.

243 The RETURN or RETMAIN statement was used to return from event or error interrupt F
processing.

244 Media data file not open w

245 Media data file opened w

246 Media data already read W

247 Media data type and vaniable type combination incorrect (unconvertibie) w

248 Excess amount or too large input data value in READ statement. W

249 Insufficient input data in READ statement W

250 Input data format (in READ statement) incorrect W
The RETINT statement was used for something other than event interrupt processing. Or. the

251 GOSUB statement was execuied in the middie of event interrupt processing and the RETURN F
statement to return was not executed, but the RETINT statement was instead.
The RETERR, RETRY, RESUME, GIVEUP statements were used for something other than

252 error interrupt processing. Or, the GOSUB statement was executed in the middle of error F
interrupt processing. Or, the RETURN statemnent to return was not used and one of the above
statements was execufed.

253 The ERRREAD function was executed for something other than error interrupt processing. F

254 The STATUS function was executed for something other than event interrupt processing. F
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Table 8-1 PTA Error List (Continued)

El\;::r Cause of error W, F
301 Library/program is being selected. W
302 The specified measuring instrument library does not exist in the memory. W
303 A program having the new program name specified by RENAME exists. F
304 The file containing the same name as that of the program in execution was loaded. W
305 The number of nesting by CALLIB has exceeded 10. F
3086 The library was executed during sequence registeﬂgg/downioading. F
307 The specified measuring instrument library is being executed. W
308 The specified measuring instrument library is being locked. W
309 Result of processing by the main frame’s measuring instrument is abnormal. W
310 The library is being registered. W
311 The LIBRARY statement cannot be edited. W
312 CHEKFILE was executed to the . MNU file. W
313 The specified measuring instrument library resides in ROM. W
314 The COMCLEAR statement cannot be execated in the nested PTA library. w
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SECTION 9
PTA Parallel /O PORT CONTROL

Outline

The PTA Parallei VO PORT(I/O port) can be controlied by the PTL {Personal Test Language). Therefore,
autohandling and trimming equipment can be easily connected to the 170 port for configuration of automatic
measurement and inspection system.  All signals input and output through the I/O port use negative logic.

Explanation of /0O Port Signals

The names and specifications of the I/O-port connector pins are shown in next table.

B GND{Pin1)
Ground hine

N INPUT 1 {Pin 2)
This is the pulse input pin. The input pulse (negative logic} sets two internal flip-flop (F/F) circuits of OUTPUT
1 and 2.

This signal is mainiy used to start measurement by the external controller. The PTA program must be written
so that the processing now changes to the measurement routine when internal F/F is set.

The system variable EX0 is used to check and reset the internal F/F.
B OUTPUT 1(Pin 3)

This is a Tatch output pin.  This is the output pin of the internal F/F to be set by the puise input to INPUT 1 or
PTA program.

This signal is mainly used as the status signal indicating that measurement or data processing Is in progress,
The program must be written so that the internal F/F is reset upon termination of the measurement or data
processing.

The system variable EX( is used to set and reset the internal F/F.
B OUTPUT 2 (Pin 4)

This is a latch cutput pin.  This is the output pin of the internal F/F to be set by the pulse input to INPUT 1or
PTA program.

This signal is mainly used as the status signal indicating that measurement or data processing is in progress.
The PTA program must be written so that the internal F/F is reset upon termination of the measurement or data
processing.

The system variable EX0 is used to set and reset the internal F/F.
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M OQutput PortA: Al to A7 (Pins 510 12)
These are latch output pins.  8-bit data can be output by a program. (No synchronizing or sirobe signals can
be output.)

The system variable IOA is used to output data to this Output Port A.

B Outpui Port B: BO to B7 (Pins 13 to 20)
These are latch cutput pins.  8-bit data can be output by a program. (synchronizing or strobe signals cannot be
output.}

The system variable IOB is used to output data to this Output Port B.

M /O Port C: COto C3 (Pins 21 {0 24)

These are status-input/latch-output pins which form a 4-bit /O port.  When this port is set to the output mode,
the write-strobe signal (Pin 31} is output.

The system variable I0C is used to input/output the data.

The system variable EIO is used to determine whether this port is set to the input mode or output mode.

M /O Port D: DO to D3 (Pins 25 10 28)

These are the status-input/latch-output pins which form a 4-bit YO port.  When this port is set to the output
maode, the write-strobe signal (Pin 31} is output.

The system variable JOD is used to input/output the data. :

The system variable EIO is used to determine whether this port 1s set to the input mode or output mode.

M /O Port C status (Pin 29)

This is a status line which becomes low level when the /O Port C is set to the input mode by the system
variable EIO and becomes high level when the /O Port C is set to the output mode.

M /O Port D Status {Pin 30)
This is a status line which becomes low leve! when the /O Port D is set to the input mode by the system
variabie EIO and becomes high level when the /O Port D is set to the output mode.

B Write Strobe signal (Pin 31) -
This is a pulse output pin. A pulse is output when data is output from either IO port C or D. :
The write strobe signal pulse generation timing can be switched by executing an "OLDPORT" statement.

Data change fiming

PortCorD
oufput data :
"OLDPORT* a >
not executed ¢ lusityp.) Tus(typ.) Write strobe signal
"OLDPORT"
executed
e
160ns(typ.)
W Interruption signal (32 pin)
Interruption signal input terminal. When the pulse signal is input to this terminal . a hardware

interruption is issued to the PTA.
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I/Q Port Specifications

, System
ilg_' Name Specifications Variable
name
1 GND Ground PR
2 INPUT 1 TTL. level, negative logic, pulse input, pulse width 2 1 s EXO
3 OUTPUT 1 TTL level, negative logic, latch output
4 OUTPUT 2
5 Output port Al TTL level, negative logic, latch cutput 10A
6 OuLputport Al
7 Cutput port A2
8 Cutput port A3
9 Gutput port A4
10 Output port A 3
11 Output port A 6
i2 Output port A7
13 Output port BO TTL level, negative logic, latch output 10B
14 QOutput port Bl
15 Cutputport B 2
16 Qutput port B3
17 Output port B4
18 Output port BS
19 OGutput port B6
20 Qutput port B7
21 1/0 port CO TTL. level, negative logic, state input/latch output 10C
22 /O port C1
23 /O port C2
24 Y0 port C3
25 1/0 port DO TTL level, negative logic, state input/iatch output 0D
26 1/O port D1
27 /O port D2
28 1O port D3
29 IO port C status TTL level, inputmode: LOW, output mode: HIGH EI0
30 IO port D status
31 Write-strobe signal | TTL level negative logic pulse output {Note 1)
32 Interrupt signal TTL level, negative logic
33 (NC) (Note 2} _
34 + 5V output Max. 100mA —_—
35 (NC) (Note 2) —_
36 (NC) (Note 2)

Note 1 : Puises are generated when & data is output from /O ports C and D.
Note 2 : NC means no connection.

9-5
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| System Variables for Accessing I/O Ports

9-6

The following six system variables are used to access the 1/O ports:

EX0
10A
10B
10C
0D
EIO
These system variables are described below. Setting in the tables means data assignment to the system
variable and Read means reading of a data from the system variable.
« EXO ... ‘This system variable is used to set the states of OUTPUT 1 and OUTPUT 2 and read the
INPUT 1 state.
The variable type is numeric. The meanings of the data for setting/read to EXO0 are shown in
the following table .

Setting and read to EXO

Data Read Setting

0 OUTPUT 1 F/F reset OUTPUT 1 reset (="H"}
OUTPUT 2 reset (="H")

1 OUTPUT 1 F/F set OUTPUT 1 set (="L")
OQUTPUT 2 reset (="H™)

2 OUTPUT 1 reset (="H™)
OQUTPUT 2 set (= "L}

3 OUTPUT I set (="L")
OUTPUT 2 set (="L."}

While the power is turned on, if the RESET key is pressed when the PTA is on, OUTPUT 1,
OUTPUT 2, and INPUT 1 are reset.

INPUT 1 and QUTPUT 1 are linked. When a signal is input to the INPUT 1 terminal from the
outside, OUTPUT 1 state is set. Resetting of QUTPUT 1 switches INPUT 1 to the reset state.

« IOA ........ This system variable is used to output 8-bit data to Output Port A.
The IOA variable type is bit.
« I0B ... This system vartable is used to cutput 8-bit data to Quiput Port B.
The IOA variable type is bit.
« IOC ......... This system variable is used to input/output 4-bit data to and from /O Port C.

The IOA variable type is bit.
The system variable EIO is used to switch the input/output mode.
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« [OD .. This system variable is used to input/output 4-bit data to and from YO Port D.
The JOA variable type is bit.
The system variable EIO is used to switch the input/output mode.
While the power is turned on, if the RESET key 1s pressed when the PTA is on. the IOA to 10D cutput registers
are initialized to "H" level.
* EIO ........ This system variable is used to set /O Ports C and D either to the input mode or cutput mode.
The EIO variabie type 1s numeric.

The meanings of the data for setting and read to EIO are shown in the following table.

Setting and read to EXO

Data Setting/read

o Port C : Input mode

Port D : Input mode

Port C: Qutput mode
Port D : Input mode

Port C : Input mode
Port D : Output mode

Port C: Output mode
Port D : Output mode

¢ While the power is turned on, if the RESET key is pressed when the PTA 1s on, ports C and D are input
mode.
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Interruption by 1/O Ports

The PTA can be interrupted by driving pin 32 to TTL Iow level. When an interruption is generated at permitied
state of /O port interruption by ENABLE EVENT statement, program execution branches to the line number
specified by ON EVENT statement.

The IOEN and ON 10 GOTO (GOSUB) statements can also perform interrupt processing.
See paragraph 4.2.22 10 4.2.25 for details on using I/O interruption.

Example :

19 CN EVENT 41,1090

20 ENABLE EVENT 41,2,@,90.1

30 E

% j Measurement routine
GOTO 30

1909 REM"PRINT OUT"
191  PRINT LMAX, "dBm"
1929 RETINT

Before an interruption is generated, the above program repeatedly executes the measurement routine.  When
interruption is generated, program execution jumps to line 1000.

When an interruption completed, control is returned to the previous measurement routine.
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| Application Examples

(1) Using INPUT 1 QUTPUT 1 and OQUTPUT 2

An example is shown below where INPUT 1 is used as an input for measurement start (MEAS START) ;
QUTPUT ¢ is used to indicate that measurement and data processing are in progress (MEASURE), and OUTPUT
2 is used as an indicator for measurement-start wait (START READY).

Circuit example 1:

+5V
/O PORT
INPUT 1 2 o@ T
OUTPUT 1 3 L [MEAS. START
QUTPUT 2 4 7_7; LED 7/
@ AN —p +8V
by
START READY
LED
W
MEASURE
Program example 1:
1@ EX@=0
: t
Measurement-preparation routine
t
100 EX@=2 ....iiiiniiaaan. START READY lamp ON
119 C=EX® ... iiiinennnon. Wait for MEAS.START switch to be pressed.
129 IF C=( GOTO 110 ....... Wait for MEAS.START switch to be pressed.
139 EXD=1 .. START READY lamp OFF, MEASURE lamp ON
' t
Measurement and data processing routines
: t
200 EXO=Q ... MEASURE lamp OFF

219 STOP
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{2) Using Output Port A or Qutput Port B
An example where a 7-segment numeric display LED is connected to Output Port A for displaying numerics.
is shown below.

Curcuit example 2:

/O PORT 7-segment LED
Output PortA 0 5 o@c AN &
1 6 AMA— b
2 7 G@c VA c
3 8 AN Common — +5V
4 9 = o}o 4'2%% e
5 10 "@c AA— | 2
6 11 = o@o VAV g f.é,..g_ b
7 12 AN E‘/ / c
—— h

OC: Open-collector output
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An example program where 0 to 9 are sequentially displayed each time the MEAS.START switch shown in
Circuit example | 15 pressed. is shown below.

1
20
30
49
5@
50
70
8@
9
100
119
120
139
14@
150
169
179
i8¢
19¢
200
2109
229
230

DIM D{1¢)} \
D{®)=35C
{Ly=5@¢6
{2)=55B
D{3}=84F

D
D

D(4)=566 > §

D{5)}=%$6D
D{6}=37D
D{7)=527
D(8)=87F
D(9)=$6F J

EXP=0
C=EX® 7
IF C=p GOTO 15@f
I0A=D(N} . .......
N=N+1
EX@=0
C=EX@

IF C=1 GOTO 19¢.

IF N=<§ GOTC 14¢
STOP

wcrveene.. Definition of LED segmeni data

............... Checking MEAS.START switch ON

...... Display output

...... Checking MEAS.START switch OFF
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{3) Using /G Port C or /O Port D

An example where the processing routine is changed depending on whether bit 0 of VO Port Cis O oz [, is
shown below.

Circuit example 3:
+5V

i’0O PORT

Processing-A

WOportC 0 21 ¢ Processing-B
1 22
2 23
3 24

Program example 3:
An example is shown below where a switch is set to processing A or processing B. By pressing the
MEAS.START switch shown in Circuit Example 1. Port C is checked and the processing is branched.

19 EIC=¢
20 EX@=0
3¢ C=EX0Q
4¢ IF C=¢ GOTO 30
5¢ D=I0C

6@ IF D=1 GOTO 200
I
¢ Processing A
t
109 STOP
200 REM
P
¢ Processing B
!
259 STOP

9-12
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' Connector Name and Appropriate Connector

The name of the YO port connector with the MS2650/60B/C series is RC30-36R-LW (Hirose Electric, Japan),
and, appropriate connector for the RC30-36R-LW is RC30-36R (Hirose Electric, Japan).

Connector pin No. assignment

)

[

&

18~

9-13
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