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. To prevent the risk of persona! injury or loss related to equipment malfunction, Anritsu Corporation uses the following

safety symbols to indicate safety -related information. Insure that you cléarly understand the meanings of the symbols
BEFORE using the equlpment

' Symbols used in manual

‘ This indicates a very dangerous procedure that couid rasult in setious m]ury or death if
DANGER A not pen‘ormed propetly. : : .

This indicates a hazardous procedure that could result in serious injury or death if net
: WARNING A performed properly. - ‘ : .

orloss related to equrpment malfunctlon if proper precautlons are not taken,

Safety Symbols Used on Equipment and in Manuai o -

(Some or all of the following five symbels may not be used on all Anritsu equlpment. tn addition, there may be other
Iabels attached to products whlch are not shown in the d:agrams in this manuai.)

The foliowing safety symbois are used inside or on the equtpment near operation locaticns to provide rnformatron
about safety items and operatron pracautions. Insure that you clearly understand the meanings of the symbels
- .and fake the necessary precautions BEFORE using the equepment

This irdicates a prohibited operatieh. The prohibited operation is indicated
. symt:olically in 'ornear the barred circle. ‘

" This mdicates an obhgatory safety precautlon The obhgatory operation is indi-
cated symbolicaily in or near the circle.

DO@;

. This :ndtcates warmng or caution. The contents are indicated eymbohcatly in or
_ near the triangle.

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

P
-

P

é&lé . E - These indicate that the marked part should be recycled.

This |nd|cates & hezardous procedure or danger that could result in light-to-severe injury, -
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Changing Fuse °

For Safety

CAUTION A\

'CAUTION A\

Cleaning

Input Level

Before changing the‘fuses, ALWAYS remove the power cord fi'om
the power outlet and replace the blown fuses. ALWAYS use new
fuses of the type and rating specified on the fuse marking on the rear

" panel of the cabinet.

© THA Indicates a time-lag fuse.
There is ris_k of receiving a fatal electric shock if the fuses are re-
placed with the power cord connected.

‘ ‘Ke'ep the ;ﬁowe_i* supply and cool_ing_ fan free of dust.

+ Clean the power inlet reguiarly.. If dust accumulates around the
‘power pins, there is a risk of fire. - |

» Keep the cooling fan clean so that the ventilation holes are not-
obstructed. If the ventilation is obstructed, the cabinat may over-

. heatand catch fire.. -

« Maximum DC voltage ratings:
RFlnput .- DCOV

. _* Maximium AC power ratings:

RE Input . +30dBm

"« NEVER input a >+30 dBm and >DC 0 V power.fco RF Input,
. » Excessive powet may damage the internal circuits.

rd




Replacing Memory
Backup Battery

Storage Medium

‘Disposing of The

_Product

" For Safety

" CAUTION /A

The pow'e_r for memory backup is supplied by a Po]y-A
carbonmonofluoride Lithium Battery. This battery should only be re--
placed by a battery of the samé type; since re'p%acement cah only be
made by Anritsu, contact the nearest Anritsu representat:ve when
replacement is requ1red

~ Note: 7‘/73 Bafz‘ery e is abouz‘ 7 years. Ear[y bafz‘e/y rep/acemem‘ /s

recommended.

This equzpment stores data and programs usmg Plug-in Memory .

card (MC). ‘ »
Data and programs may be lost due to improper use or fallure

ANRITSU therefore recommends that you backup the memory.

" ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS.

Please pay careful attention to the following points.

~+ Do not'remove the IC card from equipment'being accessed.

+ Isolate the card from siatic electricity.

* The backup baitery in the SRAM memory card has a iimlted hfe
replace the battery perlodlcally

This equ;pment uses chemical compound Semlconductor mcludmg
arsenide.

" Atthe end of its hfe the equapment should be recycled or disposed

properly accordmg to the local disp.osat 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
maodification 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 or in
a non-specified installation location.

In addition, this warranty is valid only for the original equipment
purchaser. |t is not fransferable 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 equipmeht develops a fault, contact the head office of Anritsu Corpora-
tion at the address in the operation manual, or your nearest sales or service

office listed on the following pages.



To prevent malfunction caused by accidental touching, the front power switch of this equipment turns on the
power if it is pressed continuously for about one second in the standby state. If the switch is pressed confinu-
ously 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 cutlet, 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 to 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 auto-
matically to power-on. In such a case, the equipment may mistake incorrect data for correct data without
recognizing 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 recon-
nected, the power for this equipment must also be restored by pressing the front power switch.

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, the standby
function of this equipment must be modified.
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This instrument is a spectrum analyzer which uses a digital storage system. The spectrum analyzer makes
level measurements in frequency steps 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 detec-
tion 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 all measurements including normal signal level
measurement, pulsed noise analysis, and others. It is impossible to measure the signal level accurately in
sample detection mode or in negative peak detection mode.

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

Measurement item
* Normal $1gNAl oot eescsmseesemnneneneeeees POS PEAK
* Random noiSe  .ooeoeeeerereeeenee. OO SAMPLE
o PUlSed DOESE oot e e e e e NORMAL (POSI-NEG)
+ Occupied frequency bandwidth, adjacent-channel leakage power.............. SAMPLE
(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.
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ABOUT THIS MANUAL

(1) Composition of MS2665C/67C/68C spectrum analyzer Operation Manuals

The MS2665C/67C/68C 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 L

Vol.1

Detailed operating instruction part l

Cémposition Vol.2
of -
Operation Manuals

Basic operating instruction part: Basic Operating Instructions: Provides information on the
MS2665C/67C/68C outline, preparation before use, panel
description, basic operation, soft-key menn and performance tests.

Detailed operating instruction part: Detailed Operating Instructions: Provides information on the detailed
panel operating instructions on the spectrum analyier 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 RS-232C remote
control GPIB remote control and sample programs, while the PTA
Control Part describes about PTA operation and PTL commands.
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SECTION 1
GENERAL

This section outlines the remote control and gives examples of system upgrades.
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SECTION 1 GENERAL

SECTION 1
GENERAL

General

The MS2665C/67C/68C 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 488.2-1987).

Remote control functions

The remote control functions of the MS26635C/67C/68C are used to do the following:

(1)
ey
©)
4
(3)
(6)

Control all functions except a few like the power switch and [LOCAL] key
Read all parameter settings.

Set the RS;232C interface settings from the panel

Set the GP-IB address from the panel

Select the interface port application from the panel

Configure the antomatic measurement system when the spectrum analyzer is combined with a personal
computer and other measuring instruments.

Interface port selection functions o

The MS2665C/67C/68C Spectrum Analyzer has a standard RS-232C interface, and an optional GP-IB interface

bus and parallel (Centro) interface (option 10). Use the pane!l to select the interface port to be used to connect
external devices as shown below.

Port for the external controller: Select RS—23QC or GP-IB.

Port for the printer or plotter: Select RS-232C or GP-IB 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.

1-3



SECTION 1 GENERAL

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

(1) Stand-alone type 1

Waveforms measured with the MS2665C/67C/68C are output to the printer and plotter.

Spectrum Analyzer

O Printer/Plotter
' RS-232C/GPIB/Centro (\-/

S

(2) Stand-alone type 2

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

Spectrum Analyzer

O

RS-2320{ Printer/Plotter
GPIB/
Ceniro

Other measuring instrument
RS-232C/ | 1
GPIB

O

(8) Control by the host computer (1)

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

Computer

Spectrum Analyzer

O

Z N\ RS-232C/GPIB




SECTION1 GENERAL

(4) Control by the host computer (2)

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

Computer
Spectrum Analyzer
O RS-232C/  Printer/Plotter
> - GPIB/
RS-232C/GPIB C '
entro 1

(5) Control by the host computer (3)

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

Computer
Spectrum Analyzer
O RS-232C/  Printer/Plotter -
/ AN RS-232C/GPIB i
- Centro 0

Other measurihg instrument
RS-232C/ | —

GPIB
O

1-5



SECTION1 GENERAL

Specifications of RS-232C |

The table below lists the specifications of the RS-232C provided as standard in the MS2665C/67C/68C.

Item \ Specification

Qutputs printing data to the printer and plotter.

Function 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  7or8 bits

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

Stop bit (bits) 1 or 2 bits

Cennector | D-sub 9-pin, female
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SECTION 1 GENERAL

Specifications of GP-1B

The table below lists the specifications of the GP-IB provided for the MS2665C/67C/68C.

Ttem

Specification and supplementary explanation

Function

Conforms to TEEE488.2

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)

SHI:

AH1:

Té:

L4:

SR1:

PPO:

DC1:
DT1:

Cl:
C2:
C3:
C4:

C28:

E2:

. All remote/local functions are provided.

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

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

The basic talker functions and serzal poll function are provided. The
talk only function is not provided. The talker can be canceled by MLA.

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

All service request and status byte functions are provided.

The local lockout function is provided.

The parallel poll functions are not provided.
All device clear functions are provided.
Device trigger functions are proﬁded.
System controller functions are provided.
IEC is transmitied.

The REN transmission function is provided.
Responses to SRQ are retumed_.

Interface messages are transmitted.

Qutput is tri-state.

*1 For details of the interface functions, see the GP-IB Basic Guide sold separately.
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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 RS-232C and GP-IB cables. This section also describes how to setup the interfaces of the spectrum analyzer.

Connecting an external device with an RS-232C cable

Connecticn diagram of RS-232C interface signals

Setting the connection port interfaces

TABLE OF CONTENTS

Setting the RS-232C interface CONGIIONS .....cvirviviirie e s se e s s e e

Connecting a device with a GP-IB cable

Setting the GP-IB address

2-3
2-4
2-5
2-6
2-7
2-8

2-1
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SECTION 2 CONNECTING DEVICE

SECTION 2
CONNECTING DEVICE

Connecting an external device with an RS-232C cable

Connect the RS-232C connector (D-sub 9-pin, female) on the rear panel of the spectrum analyzer to the RS-
232C connector of the external device with an RS-232C cable.

Rear panel of Spectrum Analyzer

External device

RS&-232C
RS-232C

b

Notes:

RS-232C cable

RS8-232C connectors with 9 pins and 25 pins are available. When purchasing the RS-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 PC98 personal computer and VP-600 printer)
Specirum Analyzer side PC28 personal computer side

D-sub Length: 1 m . / D-sub
g-pin, 25-pin,

male - (Straight) \ male

* RS-232C cable (for IBM PC/AT Compatible)
Spectrum Analyzer side AT Compatible personal computer side

D-sub Length: 1 m i D-sub
9-pin, 9-pin,
male (Cross) female
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SECTION 2 CONNECTING DEVICE

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.

+ Connection with PC98 personal computer or VP-600 printer ‘
' PC9o8 personal computer

Specirum Analyzer VP-600 printer
{Straight cable)
GND |_ GND
CD(NC) 1 — : ~—= 1 GND
RD 2 2 8D
™D 3 3 RD
DTR(NC) 4 —— —— 4 RS
GND 5 I:—-——- 5CS
DSR(NC) 8 =—1 6 DR
RTS 7 =— 7 GND
CTS 8 _‘ 8 CD
RINC) § =——r 4 9 NC
— — 10 NG
D-sub 8-pin, male 1 T 11 GND
T— 12 NC
-— 13 GND
-—— 14 GND
——— 15 8T2
T— 16 NC
-— 17 RT .
T— 18 NC
-T— 19 NC
20 ER
—— 21 NC
T 22 NC
-—— 23 NC
. T 24 8Tt
D-sub 25-pin, male — 25 NC
» Connection with IBM PC/AT Compatible personal computer
v Spectrum Analyzer : iBM PC/AT Compatible
(Cross cable) R
GND GND
CDNC) 1 —r /%———( 1CD
RD 2 . ( 2RD
D 3 R AL ( 371D
DTR(NC) 4 —— / { 4 TDR
GND 5 ( 5-GND
DSRINC) 6 =——T1 : ( & DSR
RTS 7 —— ——I( 7 RTS
CTsS 8 =—— g:—( 8 CTS
RINC) 9 —— —1—{( 9 Rl
D-sub 9-pin, male D-sub 8-pin, female



SECTION 2 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

RS-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, Even, or Odd), data
bit (bit 7 or 8), and stop bit (bit 1 or 2) of the RS-232C.,

Select None, GP-IB, or RS-232C as the interface of the connection

‘port for the external controiler.

The selection is changed each time this key is pressed.

Select None, GP-IB, RS-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-IB, RS-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 controller, and the
RS-232C interface is selected for the connection port for the printer or plotter.
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SECTION 2 CONNECTING DEVICE

Setting the RS-232C interface conditions

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

Interface
‘ ] ] RS-232C _
Shift — s Setup * _l

—> 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

——> return

For how to set the RS-232C interface of an external device, see the operation manual of the external device.
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SECTION 2 CONNECTING DEVICE

Connecting a device with a GP-IB cable

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

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

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

Total cable length: Up to 20 m
Cable length between devices: Upto4 m
Number of devices that can be connected: Up to 15
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SECTION 2 CONNECTING DEVICE

Setting the GP-IB address |

Set the GPIB address of this equipment as follows.

interface

- OO

—— GP-IB Use the 10-key pad to enter the GP-IB address of this equipment.
- My Address 1 The initial value is 1.

For 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 (MS2665C/67C/68C) via the RS-232C or GP-IB system.

TABLE OF CONTENTS
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SECTION 3 DEVICE MESSAGE FORMAT

SECTION 3
DEVICE MESSAGE FORMAT

General description

The device messages are data messages transmitted between the controller and devices, program messages
transferred from the controlier 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 queries in the program
message. The program command is used to set this instrument's parameters and to instruct it to execute
processing. The program query is used to query the values of parameters and measured results.

Program message format |

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

PROGRAM MESSAGE
TERMINATOR

PROGRAM MESSAGE

WRITE #1,"CF :1GHZ"

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

.
O

NL: Called New line or
LF {Line Feed)

(1) PROGRAM MESSAGE TERMINATOR

Carriage Return (CR) is ignored and is not processed as a terminator.
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SECTION 3 DEVICE MESSAGE FORMAT

(2) PROGRAM MESSAGE

O\
N

PROGRAM MESSAGE UNIT

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

<Example> WRITE #1;"CF 1GHZ;SP S5@00KHZ

(3) PROGRAM MESSAGE UNIT

PROGRAM DATA

— PROGRAM HEADER ;

o

+ The program header of an IEEE488.2 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 _
DATA ‘

NUMERIC PROGRAM SUFFIX PROGRAM DATA

DATA \ (unit)

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 AUTO"....o Sets Sweep Time to AUTO.
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SECTION 3 DEVICE MESSAGE FORMAT

(6) NUMERIC PROGRAM DATA

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

< Integer format (NR1) >

<0~ . ‘ @ ‘

= Zeros can be inserted at the beginning — 0035, +000045

= There must be no spaces between a + or —sign and a number — +5, +A 5 (%)
= 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)>

-4—— (Integer pari) (Fraction part) —»

Decimal point

/
/ -~ The decimal ¢
fmmmmm Tha digits in point cannot  £————— The digits in the fraction
the integer part be omitted. part can be omitted.

can be omitted.

« The numeric expression of the integer format applies to the integer part.

» There must be no spaces between numbers and the decimal point — +753A.123 (X)
« Spaces can be inserted after the digits in the fraction part — +753.123AAA

= A number need not be placed before the decimal point — .05

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

* A number can end with a decimal point — 12.




SECTION 3 DEVICE MESSAGE FORMAT

(7) SUFFIX PROGRAM DATA (unit)

3-6

The table below lists the suffixes used for the MS2665C/67C/68C.

Table of Suffix Codes
Classification Unit Suffix code
GHz GHZ, GZ
MHz MHZ, MZ
Frequency kHz KHZ, KZ
Hz HZ
Default HT,
s -5
s MS
Time
us us
. Default MS
dB DB
dBm DBM, DM
dBuv DRUV
Level (dB system) dBmV DEMY
dBuV(emf) DBUVE
Default Dgtermined in confo.nnance
with the sef scale unit
A% A
mV MV
Level (V system)
uv uv
Defanlt av
W W
mWw MW
uw UwW
Level (W system) nwW NW
pW PW
w FW
Defanlt UwW
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(8) STRING PROGRAM DATA

.
\_/

Q

ASCIl character
other than single
quotation mark

<inserted ' > 1

)

N

ASCII characier
other than double
quotation mark

e

<inserted " > ﬂ

e

» String program data must be enclosed with single quotation marks ("...".

WRITE #1:"TITLE'MS2685C'"
A single quotation mark used within a character string must be repeated as shown in the double quotation
marks.

TN’RITE #1;"TITLE'MS2665C' '"NOISE MEAS! ' ¢
'NOISE MEAS' is set as the title.
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| Response message format

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

RESPCNSE MESSAGE
RESPONSE MESSAGE

TERMINATOR

(1) RESPONSE MESSAGE TERMINATOR

. EOI
S~ | _

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

(2) RESPONSE MESSAGE

& T

i

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 more response message units.

(3) Usual RESPONSE MESSAGE UNIT

7
N

RESPONSE HEADER @ RESPONSE DATA
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SECTION 3 DEVICE MESSAGE FORMAT

(4) RESPONSE DATA

CHARACTER RESPONSE

DATA

NUMERIC RESPONSE
DATA

STRING RESPONSE
DATA

(5) CHARACTER RESPONGSE DATA

R

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

(6) NUMERIC RESPONSE DATA

< Integer format (NR1) >

> <0~0> ‘J—»

< Example >

123
~-1234

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

,\3 _ < Fixed-point format (NR2) >

O

transmitted in the integer format.

>  <0~-0> J»

# 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

Character response data is specific character string data consisting of the uppercase alphabetic characters from
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(7) CHARACTER RESPONSE DATA

° <inserted " >

ASCII character
other than double
quetation mark

\

String response data is transmitted as an ASCII character enclosed with double quotation marks.
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SECTION 3 DEVICE MESSAGE FORMAT

(8) Response mess'age for input of waveform data using binary data

The waveform binary data is two-byte 65536 integer data from ~32768 to 32767, as shown below; and sent in
the sequence of upper byte and lower byte.

1&6-Bit Binary With Sign No Sign
1000000000000000 -32768 ' 32768
1000000000000001 -32767 32769
10000000C0000010 -327686 32770
1111113111111101 : -3 65533
11113111313171311133130 -2 65534
1111211133231 11111 -1 65535
0000000000000000 Q 0
coco000000000001 1 1
¢00000000C000010 . 2 2
0000000000000011 3 . 3
0111731711331117101 32765 ‘ 32765
01111131111313113190 32766 32766
0111111111211111 32767 32767
Sign bit: Bit 15(MSB) 1s used.

Integer-digit part: Bits O to 14 are used.
So, 16 bits(two bytes) are used.

MSE Upper byte Lower byte LSB
s A N A A
15 14 87 0
S
£ )
. ha
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 value. The value is

stored in & 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 ASCII 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.

ASCI transmission

Binary transmission

illli

31 (H) | 36 (H)

30 (H)

36 (H)

1st byte 2nd byte 3rd byte

l_—_ Upper byte

4th byte

5th byte

A

X=16708

4

Upper byte Lower byte

41 (Hﬂ 42 (H)

1st byte

16706 (D) =4 x 16°+1 x 168+ 4 x 16"+ 2 x 16°

2nd byte

(H) indicates hexadecimal notation.

Lower byte ——\

Binary notationﬁ

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): I byte) or CR+LF(0ACD(H):

2 bytes).

3-12.

bit 1514113 |12 (11|10 8 716|543 |2]1]|0
X=16706; 0 [1 0| 0|0 | O | O o|1|0|0|0O0|0O0 |10
l 1st byte — 2nd byte (Transmission order)
bit 7161541321
istbyte | O |1 0|0 0| 0] O (Upper byte) = 41 (H)
L ondbyte |01 1] 0|00 C]|1 (Lower byte) = 42 (H)




SECTION 4
STATUS STRUCTURE

This section describes the device-status reporting and its data structure defined by the IEEE488.2 when the GP-IB 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 contrcller using the GP-IB interface bus. Most of these
functions can also be vsed to control a device from an external controller using the RS-232C interface

TABLE OF CONTENTS
IEEE488.2 standard status Model ... ... 4-3
S1atUS BYEE (ST B) FogIS el oot e s b 4-5
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Reading and clearing the STB register o e 4-7
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Bit definition of standard event status register ..o e 4-9
Reading, writing, and clearing the standard event status register .......oociiviciiinncniciinnenne, 4-10
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Bit definition of END event status register ... i e e 4-12
Reading, writing, and clearing the standard event status register ..o, 4-13
Reading, writing, and clearing the standard event status enable register ... 4-13
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Wait for a service raquest after #OPC I8 SENT ..o e e e 4-15
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SECTION 4 STATUS STRUCTURE

SECTION 4

STATUS STRUCTURE

The Status Byte (STB) sent to the controller 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 IEEE488.2 standard.

7 >@<— 7 | Power on (PON)
6 > @ i 6 | Userrequest (URQ}
5 > @ -« 5 | Command error (CME)
4 >®< 4 | Execution errer (EXE)
3 > @< 3 | Device-dependent arror (DDE)
Standard Event 2 @ n 2 1 Quary error (QYE}
Statgs Enable 1 1 | Request for bus contrel right (RQC)
Register 0 0O | Operaticn complate {OPC)
i, . _
ﬂ%ﬁ%g&%@%é%@ﬁ%@&ﬁ%&% o Standard Event Status Register
B coEn b i
Setby+ESEn Y Y .Y Y ¥ g@%&%@%@Eﬁéﬁé%&iﬁéﬁ%&@%ﬁ&ﬁéﬁ&ﬁéﬁggi
|| Readby«ESE? E% % Logical O | Read by *ESR? %
R T Sl
_________________________________ »| Service Request] Output Queue
i Generation }
! Logical OR - A !
— R S N A | i R
7 > 8\t 7 { Staius
= E.___ 6 } summary
‘ message
5 > @9 - 5 |ESB-—-
4 (&)< 4 |may<—-
3 >C§b< 3 |
o
2 >@ -« 2 =
NSy
Servi 1 (&)< 1 [«
ervice Request oL -
Enable Register | g _>@< 0 |

§§.f’>.
i .5&%@%@2§§§§E%ééﬁéﬁé%?ﬁé%ﬁ?égégé%i@%%
% Set by *SRE n
 Read by *SRE?

B
5
f.‘%ﬁ@%’?@?ﬁ?i&‘?i§§ﬁiﬁﬁﬁﬁiﬁmﬁﬁﬁﬁﬁﬁéﬁéﬁiﬁiﬁiﬁiaﬁiégh

S

s

Standard Status Model Diagram

i i
. ] GEe
| mmmma&ms@%&ﬁé@%é : §%§§§g§,§?§§§fﬁﬁﬁi§&5&a@aﬁaﬁzesﬁmﬁﬁ:@;@sémez i
Read by +5TB? | SRMS BYe | mead by serial poll
i e Miiodd ;g Register g (only when the GP-1B
E L e | interface bus is used) ;
T ———
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SECTION 4 STATUS STRUCTURE

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 summary 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 queue model

and conditions encountered by a device. These two registers are the is used to sequentially record
Event Status Register and Event Statms Enable Register. When the | the waiting status values or
results of the AND operation of both register contents 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 stnacture

corresponding bit becomes 0. 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 quene is empty, the
is 0, the summary message bit also becomes 0. message becomes 0.

In IEEEA488.2, there ére three standard models for the status data strocture. Two are register models and one is
a queue model 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
2y 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 Register is a The Output 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 (DIOS) is
device are set as follows: together with the Service Request et as a summary
1) Power on . Enable Register. When the results | message for Message
2) User request of the OR operation of both Available (MAV) to
3) Command error register contents are other than 0, | indicate that there is
4) Execution error SRQ becomes ON. To indicate data in the output buffer.
5) Device-dependent error ‘ this, bit 6 of the Status Byte
6) Query error Register (DIO7) is reserved by the
7) Request for bus control right system as the RQS bit. The RQS
8) Operation complete bit is used to indicate that there is a
The Logical OR output bit is sérvice requeét for the external
represented by Status Byte Register bit | controller. The mechanism of
5 (DIO&) 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 STB register consists of the STB and RQS (or MSS) 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 JEEE488.2 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 0 if one of the
recorded events occurs, even if events are set to occur.

This bit becomes 0 when the ESR register is read by the *ESR7 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 queus 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 tc 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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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
" sumumary bit of the Event Status Register.

Service Request --—————-————--~ .
generated
{only when the GP-IB interface bus is used)

Standard Event
Status Register

-------- Output Queue

W ~~m
O~
O e O
R W)
g

END Event
Status Register

Status summary
message

Status Byte Register
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Reading and clearing the STB register

Thé STRB 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 ¢ (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 to 0 immediately after being;polled.

(2) Reading by the *STB? common query

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

(3) Definition of MSS (Master Summary Message)

MSS indicates that there is at least one cauose for a service request. The MSS message is represented at bit 6
response to an *3TB? query, but it is not produced as a response to serial polling. It should not be taken as part
of the status byte specified by IEEE488.1. MSS is configured by the overall logical OR in which the STB
register and SRQ enable (SRE) register are combined.

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

The #CLS common command clears all status data structures as well as the summary messages corresponding
to them.

The *CLS command does not affect the settings in the Enable Register.
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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. If a bit in the
Status Byte Register corresponding 1o an enabled bit in the Service Request Enable Register is set to 1, the
* device makes a service request to the controller with the RQS bit set to 1.

Service Request

e > Generation [ T~ k °
! Logical OR - A .-
—— A K X K £ K | &
disabled = 0, enabled = 128(27) 7 E E g
Noi used - I Céj
- disabled = 0, enabled = 32 (2%) 5 > @—< 5 | ESCB—— :E}
disabled = 0, enablad = 16 (249 4 >® - 4 MAVf— ;
disabled =0, enabled=8 (29 | 8 >@< 3 | Notused ©
disabled = 0, enabled =4 (2% | 2 >@< : 2 | essEnDy<—— &
disabled = 0, enabied =2 (21 | 1 >@< 1
disabled = 0, enabled=1 {29 | O —»@z) - : 1 0 | Notused
Service request enable (SRE) register Status byte (STB) register

(1) Reading the SRE register

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

(2) Updating the SRE register

The SRE register is written 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(2%) | 7 - > (@4— 7 | Poweron (PON)
disabled = 0, enagbled =84 (25) | 6 > ®< 6 | Userrequest (URQ)...Not used
disabled = 0, enabled = 32 (29) 5 > @ -« 5 | Command error (CME)
disabled = 0, enabled =16 {24 | 4 > @4 4 | Execution (EXE)
disabled =0, enabled=8 (2% | 3 >@—< 3 | Device-dependent (DDE)
disabled = 0, enabled =4 (28 | 2 >@ -« 2 | Queryeror (QYE)
disabled = 0, snabled =2 () [ 1 |——>(8 )< 1. | Reguestfor bus cotrol right (RQC)...Not used
disabled =0, enabled=2 (29 | O & 1 0 | Operation compiets (OPC)
Standard Event Status Standard Event Status Register
Enable Register
e i
) g; g,}g Y Y Y Y YVYY gg 35 Y ‘
Lo sl gggg Logical OR g? @@%%émiﬁﬁmmﬁa
Setby *ESEn | %é Read by*ESR?:

ﬁmw

TR

TR

E
'Read by *ESE Eol
T —

L

senn

gs 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 will cause a TRUE summary message when set.

Bit Event name Description

A transition from power-off to power-on occurred during

7 Power on (PON-Power on) the power-up procedure,

6 Not used
5 Command error An illega? program message or a misspelled command was
(CME-Cornmand Error) received.

1 Execution error

(EXE-Execution Error) A legal but unexecutable program message was received.
3 Device-dependent error An error not caused by CME, EXE, or QYE occurred
(DDE-Device-depehdent Error) | (parameter error, etc.).
Query error An attempt was made to read data in the Output Queue
2 : {QY[:EY-Que Error) ‘ when it was empty. Or, the data in the Output Quene was
- Y lost before it was read.
1 Not used
0 Operation complete This bit becomes 1 when this instrument has processed
(OPC-Operation Complate) 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 written 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 O
® 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.

Cleating

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:

@ 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 clear 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 MS2665C/67C/68C, bits 7, 3, 1, and 0 are unused. Bit 2 is assigned to the END summary bit as the
statns-suminary bit supplied by the extended register model as shown below.

Service Request
generated

Standard Event
Status Register
model

Not used Standard event summary bit

MAY summary bi

....... Output Queue

END Event
Status Register
model

Not used END event summary bit

Status summary
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.

disabled = 0, enabled = 128(27) | 7 >@<— 7 | Notused

disabled = 0, enabled = 64 (26) | 6 ‘>@ < 6 | Max-Hoid/Min-Hold complated
. disabled =0, enabled =32 (25 | 5 >@< 5 | Measurement completed

disabled = 0, enabled =16 (2% | 4 —> @< 4 | Averaging completed

disabled =0, enabled=8 (2% | 3 >@< 3 | Preselector peaking completed

disabled = 0, enabled =4 (22) | 2 |————»(& )= 2 | AUTO TUNE completed

disabled =0, enabled =2 (27) | 1 ——{&)= 1 | Calibration completed

disabled = 0, enabled =2 (29 | O & 0 | Sweep completed

END Event Status END Event Status Register
Enable Register Y Y Y Y Y Y XY
§' . Logical OR g%g ‘%
- i

e
. SetbyES E2 n
Read by ESE2?

G

i

L
o

et

MWW%

e

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

=

Read by ESR2?
?3 R e

l

A %%aéﬁ‘*”&?@?ﬁ?@ﬁ%%”ﬁﬂ&%&%ﬁé%ﬁ

s:a‘a‘%

@

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

Bit Event name

Desctiption

7 Not used

Not used

6 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
been completed.
3 Preselector peaking completed Preselector peaking has been completed

2 AUTO TUNE completed

AUTO TUNE has been completed.

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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Reading, writing, and clearing the Extended Event Status Register

' Reading

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

Whriting

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

Clearing

The register is cleared when:

@ A #CLS command is received
@ The power is turned on
@ An event is read for the ESR2? query command

| Reading, writing, and clearing the Extended Status Enable Register

Reading

The ESE2? query is used to read the register.
The response message is integer-formar data with the binary weight added to the event
bit and the sum converted to decimals.

Writing

The ESEZ2 program command is used to write the register.

Because bits 0 to 7 of the registers are weighted with values 1, 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.

Clearing

The register is cleared when:

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

The Extended Event Status Enable register is not affected when:

@ The device clear function status of IEEE488.1 is changed
@ An *RST common command is received
@ A =CLS common command is received
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Techniques for Synchronizing MS2665C/67C/68C with a Controller

The MS2665C/67C/63C usually treats program messages as sequential commands 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 MS2665C/67C/68C and the controller.

If the controller controls and synchronizes with one or more devices, after all the commands specified for the
MS2665C/67C/68C have been processed, the next commands must be sent to other devices.

There are two ways of synchronizing the MS2665C/67C/68C with the controller:

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

@ Wait for SRQ after *OPC is sent.

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

The MS2665C/67C/63C outputs "1" as the response message when executing the *OPC? query command.
The controller is synchronized with the MS2663C/67C/68C by waiting for the response message to be entered.

< Controller program >

@ Send one or more commands
sequentially.

{4

@ Send the *OPC? query.

J

@ Read the response message. } """ T

L

To the next operation

The read "1" is ignored.
The program then goes 10
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 MS2665C/67C/68C sets the operation-complete bit {bit 0) to 1 when executing the *OPC command. The
controller is synchronized with the spectrum analyzer for SRQ when the operation-complete bit is set for SRQ.

MSS 6

R

RQS

Status Byte Register

M < Controller program >

Logical OR

A A A

A

[
>

A

alplwlalalolw

ain|w|bs|o|lo[~

enabled =2° [

Standard Event Status
'Enable Register (SESER}

Power on

Command error

Execution error

Device-dependent error

Query error

Operation complete

Standard Event Status
Register (SESR)

------- Output Queue

@ Enable the 2¢ bit of the Standard Event Status Enable Register.

&

@ Enable the 25 bit of the Service Request Enable Register.

J

@ Make the device execute the specified operation.

<

@ Send the *OPC command.

&

® Wait for the SRQ interrupt (ESB summary message).

PRINT @1;"*ESE 1"

PRINT @1;"*SRE 32"

PRINT @l1;"*0OPC"

- Value of status byte: 28+ 25=096
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SECTION 5
INITIAL SETTINGS

The MS2663C/67C/68C 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 te instruct initialization from the

controller.

TABLE OF CONTENTS
Bus Initialization using the IFC Statement ..o s e 5-4
Initialization for Message Exchange by DCL and SDC Bus Commands .......cceemrecsicneanen, 5-5
Device Initialization using the *RST CommMANd ... i 5-6
Device Initialization using the INI/IP COmMENG ... 5-7
DeviCe StaIUS Al POWEI-0ON ..t e e b s ae bbb e E bt b d s bbbk e e et 5-7

5-1




5-2




p—

SECTION & [INITIAL SETTINGS

SECTION 5
INITIAL SETTINGS

In the JEEE488.2 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 a known state when the power is twrned on.

Level | Initialization type

Description

Level combination and sequence

1 Bus initialization

The IFC message from the controller initializes
all interface functions connecied to the bus.

Level 1 can be combined with
other levels, but must be execut-
ed before level 2.

Initialization for
message exchange

Message exchanges of all devices and speci-
fied devices on the GP-IB are initialized using
the SDC and DCL GP-IB bus commands,
respectively. These commands also nullify the
function that reports operation completion to
the comntroller.

Level 2 can ‘be combined with
other levels, but must be execut-
ed before level 3.

Device
initialization

The *RST or INVIP command remrns a speci-
fied device to a known device-specific state,
regardless of the conditions under which it was
being used.

Level 3 can be combined with
other levels, but must be execut-
ed after levels 1 and 2.

When using the standard RS-232C interface port to control the MS2665C/67C/68C from the controller, the
level-3 device initialization function of ¢an be used', and the level-2 initialization function cannot be used.
When using the GP-IB interface bus to control the MS2665C/67C/68C 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 SendIFC (board%)

B 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 initialization 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 O
2 Acceptor handshake AH O
3 Talker or extended talker Tor TE O
4 Listener or extended listener LorlT 7 O
5 Service request SR AN
6 Remote/local RL
7 | Parallel poll PP
8 Device clear DC
9 Device trigger DT

10 | Controller C O

Bis initialization by the IFC statement does not affect the device operating state (frequency settings, LED on/

off, etc.).
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INITIAL SETTINGS

Commands

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

addresslist% = NOADDR
CALL DevClearlist (board%,

Initialization for Message Exchange by DCL and SDC Bus

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 statement executes initialization for message exchange of all devices or a specified device on the GP-IB

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 following:

{1} Input buffer and Output Queus:
(2) Parser, Execution Controller,
and Response Formatter:
(3) Device commands'including *RST:

{4) Processing of the *OPC? command:

{B) Processing of the *OPC? query:

(6) Device functions:

Clears them and also clears the MAV bit.

Resets them.

Clears all commands that prevent these commeands from

being executed.

Puts a device in OCIS (Operation Complete Command Idle
State). As aresult, the operation complete bit cannot be set

in the Standard Event Status Register.

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

Output Queue.

L

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

the controller.

CAUTION

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

Y Current data set or stored in the device

(1
(2) Front panel settings
(3

) Status of status byie other than MAV hit

(4) device operation in progress
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Device Initialization using the *RST Command

B Syntax

*RST

B Example

For RS-232C
WRITE #1,"*RSTY .. Initializes the device (Spectrum Analyzer) at address 1 at leve! 3.

For GPIB
- 8PA%=1
CALL Send (0, SPA,"*RST",NLend)
B 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 (Spectrum Analyzer) 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.
(1) IEEE488.1 interface state
(2) Device address
{3} Output Queue
{4} Service Request Enable register
(5) Standard Event Status Enable register
(6
(7
(8

Power-on-status-clear flag setting
Calibration data affecting device specifications

(i N g

Parameters preset for control of external device, etc.

% 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
1P

‘M Example {program message)

For RS-232C
WRITE #1, "INI" i Initializes the device (Spectrum Analyzer) at address 1 at level 3.
For GPIB
SPA%=1
CALL Send(0,S8PA%, "INI",NLend)
B Explanation

The INi and |P commands are the MS2665C/67C/68C device-dependent messages that initialize a device at level 3.

For details of the itemns 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:’

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

(2) The Input Buffer and Output Queue are cleared.

(3) The Parser, Execution Controller, and Response Formatter aI.e initialized.

(4) The device is put into OCIS (Operation Complete Command Idle State).

(5) The device is put into OQIS (Operation Complete Query Idle State).

(6) 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 (1), 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 MS2665C/67C/68C 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 Control Program . rensesnnensnsrnesssessnneensnansensns 6-3
Lt L al T (oo =0 T T PO 68-4
LT RE= T A1 o USSR 6-4
Reading the frequency and level at marker POINt ... e 6-5
Reading traC8 QATA ....cc e e s e e ss e e ra s s s sen e s r e n e e e ar e s e se s mnmnaneaeaan 6-6
=T e 1 T (= DO 6-8
U]y = =) i 014 o o o T OSSR 6-10
1C T L= £ 1] et (o) o USSP 6-12
Saving and recalling data . ... e e e 8-16
Adjacent-channel leakage power MEASUIEMENT ... e er e e e er e 6-18
Occupied frequency bandwidth MEaSUrEMENT....ciicierercccrrrersverr e rsrec e imeres e rnrr s neeen s renaass 8-20
Setting tEMPIAIE A1 oo e e e e e e e e r e nes 6-22
Measuring teMPIate ... e e et ee e n et an e s 6-24
Burst wave average POWET MEASUTEMENT ..ciiererrrrerireieeieerersseresnssensessrersssssssnssesensssasessensenses 6-26
Frequency characteristic correction data setling .......cooeen e e 6-28
Precautions on Creating the GPIB Program ... b 8-30
INIALZING {GPIB) ..o e ettt et et r e meme e e e 6-31
Reading trace data (GPIB) ... ... et e et e et e e e e et e e e emnneeaeean 6-32
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SECTION 6
SAMPLE PROGRAMS

Precautions on Creatin

g th

e Remote Control Program

Note the following points when writing remote control programs.

No.

Precaution

Description

Be sure to initialize
each device.

each device.

When a command other than the INPUT #statement is sent to the
controlier 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 to a query.

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

No.2 described above is one type of exception processing of the
protocol. Avoid exception processing from occurring 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 datadi.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 MS2660 series

L R st S IR S S
' M82660 series Sample program

' e<Initializes>

"t+++++++++++++ AR+

r

' Setup parameter cf PC Com. port

! BAUD :240@ BPS
' Parity : NONE

! Data bit : 8 bits
! Stop bit : 1 bit

! Terninator : LineFeed

CPEN "COM1:24%@,N,8,1,CD5¢@,DS®,LF" FOR RANDOM AS #1

1

PRINT #1, "INI"!' Initialize MS2660 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 initalization over a wider range. For the range of initialization level, see SECTION 3. The usage of
the TP' command is identical to the 'INI' command.

For general usage of INI and #RST, first initialize the MS2665C/67C/68C 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 10 500 MHz and span to 10 MHz, then displays the frequency
and level reading at the peak point on the controller screen when a signal to be
measured is received.

A T O S A S B RN SN O S TRV BTSSR A
2 ' M82660 series Sample program
3 ' <<Read out marker frequency & levels>
kit T T R T o S Rt e
5]
& ' Betup parameter ¢f PC Com. port
7 '
8 OPEN "CCM1:242@,N,8,1,CD50@,DS@, LF" FOR RANDOM AS #1
91
19 PRINT #1, "INI™' ‘Initialize Spectrum Analyzer
i1 !
12 PRINT #1, "CF S5@@MHZ"! Center fequency :L5{@MHz
i3 PRINT %1, "SP 1@MHZ™! Span frequency :10MHz
14 PRINT #i, n"T8"! Take a sweep
15 ‘
1le PRINT #1, "PCF"! Set peak to center frequency
17 PRINT #1, "PRL"™' Set peak tc reference level
- 18 PRINT #1, "MKPK"' Search peak
13
2@ PRINT #1, "MKF2"' Query marker frequency
21 INPUT #1, FREQ' Input marker frequency data
22 PRINT #1, "MKL?"' Query marker level
23 INPUT %1, LEVEL’ Input marker level data
24 ! )
25 7 Print out the result(Frequency/Level)

26 PRINT USING "Marker Frequency=####.### MHz"; FREQ/ 1200000
27 PRINT USING "Marker LEVEL=####.## dBm";LEVEL

28 !

29 END

The center frequency and frequency span are set at line 12 and line 13 respectively. The TS sweep command
at line 14 does not execute the next message unless the sweep is completed. This command thus prevents the
peak search and other program lines from being executed before the sweep is completed.

The PCF and PRL commands at lines 16 and 17 operate as follows: The former sets the peak point on the
screen to the center frequency, and the latter sets its peak level center frequency to the reference level.

The "MKF?" and "MKL?" at lines 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 AMHz
Marker LEVEL=—15.53dBm

Note: Ais a space,
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Reading trace data

<Example 3-1> Reads the frace ievel at all points when CF and SPAN are set to 500 MHz and
10 MHz respectively.

I o o ot T S B A A e o o o e et

2 ' MS2660 series Sample program

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

4 "4+ d bR b R

5 1

& ' Setup parameter of PC Com. port

7! .

8 OPEN "CCM1:24@%,N,8,1,CD5@0,D50,LF" FOR RANDCM AS #1

9 1
1@ PRINT £1, "INI"' Initialize Spectrum Analvzer
11 v ‘ .
12 PRINT #1, "CF S5@@MHZ"' Center fequency :500MHz
13 PRINT #1, "SP 1@MHZ"' Span frequency - :1@MHz
14 PRINT #1, "Tg"' Take a sweep

15 '

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

17 PRINT %1, "BIN g"’ Set read cut data type to ASCII
18 ' ‘
19 FOR I = @ TC 50@' Repeat trace (@) to trace(5g@):5@1 points
2@ PRINT #1, "XMaA? " + STR${I) + ",1' Query trace data
21 INPUT #1, TRACE(I)® Read out trace data

220 Print out trace data

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

24 NEXT I
25 '

26 END

The "BIN_0" at line 17 is a command for specifying ASCII as the response data format. The ASCII or
BINARY transfer format can be specified for the "XMA?", "XMB?", "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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<Example 3-2> Blocks the trace data at every 10 points, and reads it.

L "HHFrttE bbb R

2 ' MS26460 series Sample program

3 ' «<Read out trace data (ASCII} BLOCKXING>>

4 Vddttttttt Attt bR+

5

6 ' Setup parameter of PC Com. port

‘7 1

8 OPEN "COM1:24¢@,N,8,1,CD50@,D52,LF" FCR RANDOM AS #1

9 1
1@ PRINT #1i, "INI"! Initialize Spectrum Analyzer
11

12 PRINT #1, "CF S@@MHZ"' Center fequency :58@MHz

13 PRINT #1, "SP 1@MHZ"! Span frequency :1@MHz

14 PRINT #1, "Ts"! Take a sweep

15 !

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

17 PRINT #1, "BIN @™ Set read out data type to ASCIT

18

1¢ FOR I = ¢ TO 45@ STEP 1¢
20 Repeat trace(®) to trace(499):509 points
21 ‘ Blecking 12 trace data '
22 PRINT #1, "XMa? " + STRS(I) + ",1@"' Query trace data
23 ’ Read out trace data
24 INPUT #1, TRACE(I), TRACE(I + 1), TRACE(I + 2), TRACE(I + 3},

TRACE (T + 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(I
+ 4}, TRACE(I + 5}, TRARCE(I + 6}, TRACE(I + 7), TRACE{(I + 8),TRACE(I + 9}
26 NEXT I

27 PRINT #1, "XMA? 5@@,Ll"! Query last trace data:trace(50@)"
28 INPUT #1, TRACE{52@)

2917 .

3¢ FOR I = @ TO 5¢@2' Print out trace data

31 PRINT USING "###.##dBm"; TRACE(I) / 12@

32 NEXT T '

33

34 END
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Delta marker S '

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

I S T S U S RS

2 ' M8B2660 series Sample program :

3 ' <<Read out delta marker frequency & levels>

s o o o e L L e e R e Dl b T SR I T

5 .

& ' Setup parameter of PC Com. port

7ot ‘

8 OPEN "COM1:249%,N,8,1,CD5@@,DS@,LF" FOR RANDOM AS #1

9 ¥

1@ PRINT #1, "INI"® Initialize Spectrum Analyzer

11 ! :

12 PRINT #1, "FA S5@MHZ"' Start fequency :528MHz"

13 PRINT #1, "FB 2GHZ"' Stop frequency :2GHz

14 PRINT #1, "TS"*® Take a sweep

15

16 PRINT #1, "MKR 2"°' Set marker to "Normal”

17 PRINT #1, "MKPK"'® search peak

18 PRINT #1, "MKR 1™' Set marker to "Delta"

19 PRINT #1, "MKPK NH"! gearch Next peak

20 !

21 PRINT #1, "MKF?"' ‘Query Delta marker fregquency

22 INPUT #1, DFREQ’ Input Delta marker fregquency data
23 PRINT #1, "MKL?"' Query Delta marker level

24 INPUT #1, DLEVEL' Input Delta marker level data

25 . Print out the result (Freguency/Level)
26 PRINT USING "Delta Fregquency=###%.### MHz"; DFREQ / 1200222
27 PRINT USING "Delta level=%f##.## dB"; DLEVEL

28 T .

29 END

The "MEKR_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 "MKPK_NH" at line 19 sets the marker search to NEXT PEAK to move the current marker to NEXT
PEAK point.

The "MKE?" and "MKL?" at lines 21 and 23 query reading the frequency and level at the current marker
position while the marker mode is NORMAL. It is also used to query reading the frequency and level differences
between the current marker and the reference marker while the marker mode is DELTA.
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Executing PEAK SEARCH (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_NH at line 18 allows the current marker

Lines 21 to 24 read out the FREQ and LEVEL displayed in
the upper left of screen.
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Multimarker function

6-10

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

[ T aleaeal Dt T A s i o i b b i i o ol o ot o o

2 " MB2660 series Sample program

3 ¢ <<Multi Marker Highest-1@>>

R o o o T R R o e

5 1

& ' Setup parameter of PC Com. port

7 1

8 QOPEN "COM1:24P@,N,8,1,CD5@@,DS@,LF" FOR RANDOM AS %1
g ! .

10 PRINT #1, "INI"! Initialize Spectrum Analyzer
11

12 PRINT #l1, "CF L@EMHZ"' Center feguency 502MHz

13 PRINT #1, "SP ZPKHZ"' Span frequency 2@KHz
14 PRINT #1, "Tg"r' Take a sweep
15 !

16 PRINT #1, "MEMHI"' Multi marker On &
i7 Perform Highest-12 function
18 !

19 FOR I = 1 TO 18
20 PRINT #1, "MKMP? " + STRS (I)

21 INPUT #1, FREQ' Input marker frequency data
22 PRINT #1, "MKML? " + STRS(I)

23 INPUT #1, LEVEL' Input marker frequency data
24 '

25 DPRINT USING "Marker No. ## #, ##&. ###4MHz ##44 . ##dBn"; I; FREQ / 1220002 ;
LEVEL

26 NEXT I

27 7

28 END

The MS82665C/67C/68C multimarker function allows up to ten markers to be set at a time. The "MKMHI" at
line 130 is used to set the multimarker to HIGHEST 10 mode which sets up to ten markers in descending order.

The frequency and level at each marker are read out by lines 19 to 26.

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

e 120 e 1 0 0 20 2 2l e e e e a2l R o S S

2 ' MS2660 series Sample program

3 ' <<Multi Marker Harmonics=»>

L L T T L T

5 I .

6 ' Setup parameter of PC Com. port

7! .

8 OPEN "COM1:248@,N,8,1,CD5@@,08@, LF" FOR RANDCM AS #1
9 1
1@ PRINT #1, "INI"! Initialize Spectrum Analyzer
11

12 PRINT #1, "FA @HZ"*® Start fequency :@Hz

13 PRINT #1, "FB 3GHZ"' Stop fregquency :3GHz

i4 PRINT #1, "MEZF S@@MHZY' Marker center . :50@MHz

15 PRINT #1, “Ts"! Take a sweep
1 ! ‘

17 PRINT #1, "MKMHRM"' Muzlti marker Cn & Perform harmonics function
18 ! '

1 FOR I = 1 TO &
20 PRINT #1, "MKMP? " + STRS(I)

21 INPUT #1, FREQ® Input marker freguency data
22 PRINT #1, "MEML? " + STR$(I)}

23 INPUT #1, LEVEL' Input marker fregquency data
24

25 PRINT USING "Marker No. ## #, #i## ####MHz ####. $#dBm"; I; FREC / 1000000 ;
LEVEL '

26 NEXT I

27 !

28 END

This program allows the frequency to be set using the START-STOP at lines 12 and 13. The "MKZF_S00MHZ"
at line 14 moves the zone marker center to 500 MHz so that marker can capture a fundamental. (In the initial
state, the zone is positioned in the center of the screen. The "MEKMHRM" 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 Iine 26. The other parts of this program are the same as <Example 5-1>.
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Gate functions - '

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

e e e e b T T e o

2 ' MS2660 series Sample program

3 ' <«<<Gate sweep>>

L B aah e ok o T o o o o e o o e o S S ol e o S o 8

51! .

6 ' Setup parameter of PC Com. port

'7|

8 OPEN "COM1:240@,N,8,1,CD50@,DS@,LF" FOR RANDOM AS #1
19 ' '
11 PRINT #1, "INI"™' Initialize Spectrum Analyzer
1z ¢
i3 DIM TRACE{5@1}’ Dafine read data area

14 PRINT #1, "CF S@@MHZ"*® Center fequency :502MHz

15 PRINT #1, "SP 1@MHZ"' Span frequency :10MHz

16 PRINT #1, "RB 1@@KHZ"' Resoclution BW : 10@kH=z

17 PRINT #1, "TRGSOURCE WIDEVID™' Trigger source :Wide IF vidac
18 PRINT #1, "GD 5gUsS"’ Gate delay :5@ usec

19 PRINT #1, "GL 4@gus"™® Gate length :4P@ usec

2( PRINT #1, "GE INT"' Gate :Internal timer
21 PRINT #1, "GATE ON"' Gate sweep On
22 '

23 FCR TMR = @ TO 25000

24 NEXT TMR' Waitc

25 !

26 FOR T = @ TO 5¢@’ Read cut & print trace data
27 PRINT #1, "XMA? " 4+ STRS$(I} + ",1v

28 INPUT #1, TRACE(I)

29 PRINT USING "###.##dBm"; TRACE(I) / 10

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

- ——— Wide IF video trigger signal

~—500usec +—500usec

Fig. 6-1 Burst Waveform

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

Fig. 6-2 Burst Wave Spectrum

Measurement signal

— Wide IF video trigger signal

— Gate control signal

Fig. 6-3 Sample Program for Gate-Control Sig'nal‘ 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 6-1 below.

The block from line 17 sets the trigger signal, and the block from lines 18 to 20 sets the gate conditions. The
eate 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 t2 ta
1kHz 23 s

3kHz =1 ms

10 1‘<Hz 2230 us

30kHz 2200 us =20 Us 21 Us
100 kHz 220 us

300kHz =15 us
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Saving and recalling data

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

H Saving data

I I o 2 T B e N I AR AT S
2 ' MBS2660 series Sample program )

3 ' <«<8ave parameter & trace data to Memory Cards:

e al o o T e e ot o e
5 r

6 ' Setup parameter of PC Com. port

7 ' .

7 OPEN "COM1:2420,N,8,1,CDh5@%,D8@,LF" FOR RANDOM AS #1
8 1
1% GOSUB SAVMEMCARD' Call Save subroutine
11
12 END

13 7 .
14 CCDCCCCCCCCCCTCOOOOCEnOECEroroorrroioreet
15 ' SAVE TO MemoryCard SUBROUTINE

16 '111111111113311330311713111112111111111111
17 -SAVMEMCARD:

18 !

19 INPUT "INPUT TITLE"; TTL$' Enter save file comment (Title)
2 PRINT #1, "TITLE '" + TTLS + "'"

21 ! .

22 PRINT #1, "PMC8 SLOT1"' 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

B o s T S o L k2 i S E o o
2 ' MS26460 series Sample program

3 ' <<Recall parameter &/or trace data from memory cards>>

R a th e o o e S A R S
5

€

7

1

' Setup parameter of PC Com.. port
8 OPEN "COM1:24¢ & ,N,8,1;CD5® @ ,DS@ ,LF" FOR RANDCM AS #1
9 T
1¢ GOSUBR RCLMEMCARD' Call recall subroutine
11 END
12 7
13 rCOfCCOOroooerreoorrcerecrrtrerricrireet
14 ' Recall from memory card SUBRCUTINE
15 'I113I113111313011111311100011131111111111101]

6-16
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16 RCLMEMCARD:

i7

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

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

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

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

23 ! .

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

25 DRINT #1, "RCM" + STRS(FILE)® Perform recall procces

26 RETURN

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>

2¢@ PRINT #1,"SWp'
21@ 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 inslot I (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 parameters
only. Line 22 declares the item to be recalled, and the specified file is recalled at lines 24

6-17
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Adjacent-channel leakage power measurement

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

12

s S b
' M52660 series Sample program

' <<Adj ch Power measures>

e I o L Tt RN T ERUE T P b N

' Setup parameter of PC Com. port

OPEN "COM1:2422,N,8,1,CD5@®,DS@,LF" FOR RANDOM AS #1

r

PRINT $#1, "INI™ Initialize Spectrum Analyzer

PRiNT #1, "CF L5@@MHZ"' Center feguency :50@ MH=z

PRINT #1, "SP S@KHZ"™' Span fregquency :88 kHz

GOSUB ADJ! Call aAdj. CH. Power measure subroutine
END

COOCOODCDODCOT OO0 0 r T ereenrriirerrrit

" Adj ch Power MEASURE SUBROUTINE

1111111111 133110031113001011013103711

ADJ - .

PRINT #1, "ADJCH BOTH"

PRINT #1, "ADJCHBW 8.5KHZ"
PRINT #1, "ADJCHSP 12.S5KHZ"
PRINT #1, "ADJCHSPF 25KHZ"
PRINT #1, "MADJMCD MOCD"

PRINT #1, "TS"
PRINT #1, "MEAS ADJ,EXE"

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

INPUT #1, LWLVL1, UPLVL1, LWLVL2, UPLVL2' Read out the result data
response-1:Lower channel power (near}
response-2:Upper channel power (near)
response-3:Lower channel power (Far)
response-4 :Upper channel power (Far)

PRINT USING "Lower side CH1 Level=####.###dBm"; LWLVL1
PRINT USING "Upper side CH1 Level=£###.###dBm"; UPLVL1
PRINT USING "Lower =ide CH2 Level=####.###dBm"; LWLVL2
PRINT USING "Upper side CH3 Level=####_ ###d4Bm"; UPLVL2

RETURN
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This ADDJ 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
lower channels, the 8.5 kHz channel width, 12.5 kHz channel 1 separation , and 25.0 kFz channel 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 modulated wave relative to 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, "MADJMOD 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.
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QOccupied frequency bandwidth measurement

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

method
e e o o S R S B R o R e ST b B b o LRl L ot o
2 ' MS2660 series Sample program
3 ' <z<QOcc BW measures>
b o o i  aat b e AN A e S e e T e Tt
5[
& ' Setup parameter of PC Com. port
'7]
8 OPFEN "COM1:24®®,N28,l,CDS@@,DS@,LF" FOR RANDOM AS #1
g ! ‘
12 PRINT #1, "INI"' Initialize Spectrum Analyzer
11 B
12 PRINT #1, "CF S5@@MHEZ"! Center feguency :580MHz
13 PRINT #1, "SP S@KHZ™' Span frequency :5@kHz
14
15 GOSUB OBW! Call Occ BW measure subroutine
16 END
17 ‘
18 TLECOCCCCOCCOCTDCOCCOIINInEILE
19' OBW MEASURE SUBROUTINE
26 *11111113111111111121103111
21 OBW:
22
23 PRINT #1, "MOBW N"' OccBW measure method : n% methed
24 PRINT #1, "OBWN 99" n% : 99%
25 PRINT #1, "DET SMP"!' Detection mode : Sample
26 PRINT #1, "VAVG 1&"’ Average sweep count : 16

27 PRINT #1, "VAVGE CON"' Average sweep On

28 !

29 PRINT #1, "TSAVG"' Take average sweep

12 !

31 PRINT $#1, "MEAS OBW,EXE"' Perform OccBW measure

32 7

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

34 INPUT #1, OBWFREQ, CNTRFRQ® Read cut the result data .-
35 ¢ response-1:0cc BW frequency

37 ! regponse-2:Signel center fregquency
38 ¢

39 PRINT USING "CENTER FREQ=####. ###MHz"; CNTRFRQ / 1022020!

S
[N

PRINT USING "##%BW FREQ=#### ###kHz"; NPC; OBWFREQ / 102@

NS
by

RETURN
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Line 24 sets the N% value to set n = 99% in <Example 9> by sending the OBWN command for setting the
occupied frequency bandwidth to Spectrum Analyzer 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; "MOBW XDB"

6-21
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Setting template data

<Example 10> Subroutine for template data

R e o o L O B O R R ol LIRS S o T L e e
2 ' MB82660 series Sample program

3 ' <<Makeup templates>

R I e ko s T e e B B o e S
5 1

i & ' Setup parametexr of PC Com. port

'7 1

8 COPEN "COM1:24@®,N,8,1,CD52@,D8@,LF" FOR RANDOM AS #1

9 r

1@ GOSUB MAKETM' Call makeup template subroutine
11l END
12 !

13 C[CTCDCOOCCCTOrOCrrrreccEtCrorrrtet

14 ' makeup template SUBROUTINE

15 113131110 011033331333131011111811111)

16 MAKETM:

17 !

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

2@ PRINT #1i, "MTEMPINI UP1l"' Initialize Limit line-1 upper data
21 PRINT #1, "MTEMPINI LW1"' Initialize Limit line-1 lower data

22

23 PRINT #1, "MTEMPL UP1l"* Select Limit line-1 upper for write limit data
24 RESTORE LMTUPR1

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

26 LMTUP1:

27 DATA 8: ' Limit line-1 upper data count

28 DATA "-5gUS","-65.2DBM":

2% DATR "-24U3","-65.2DBM":

3@ DATA "-24US","18.8DBM":
31 DATA "6.643MS","18.8DEM":

32 DATA "6.643M8S","-45,2DBM":
33 DATA "€.714MS","-45.2DBM":
34 DATA "§.714M8","-65.2DBM":
35 DATA "6.95MS","-65.2DBM":
36 ¢

37 READ N

38 FOR I = 1 TC N
39 ' Read each limit data & write to limit line area
4@ READ TMS, LEVS

41 PRINT #1, "MTEMPIN" + STRS(I) + "," + TMS + "," + LEVS

42 NEXT I

43 T

44 PRINT #1, "MTEMPL LW1i"° Select Limit line-1 lower for write limit data
45 RESTORE LMTLW1

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

47 LMTLWL1:

48 DATA 4: ' TLimit line-1 Lower data count

49 DATA "98US" , "-20@DBM" :

5@ DATA v"95US","@.8DEM":

6-22
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52 DATA "6.524MS","@ 8DEBM" -

53 DATA "g.524MS", "-202DBM" :

54

55 READ N

56 FOR I = 1 TO N

57 ' Read each limit data & write to limit line area
58 READ TM$, LEVS

53 PRINT #1, "MTEMPIN" + STR$(I) + "," + TMS + "," + LEVS
69 NEXT I .
6l '
62 RETURN
&3
64

18.8dBm -

0.8dBm -----
—45.2 dBm
—65.2 dBm p—— —65.2 dBm

1
1
1
1
1
1
i
1
1
|
|

N

~200 dBm ---------- =
| 1}
[ !

|

—50 pysec -24 psec| 95 psec 6.524 psec  6.643 msec 6.714 msec 6.950 msec

J

Trigger point 0 sec

Fig. 6-4 Setting Data

The block from line 18 selects the template No. to be set. The block from line 19 specifies the template data as
an absolute value. The block from lines 20 and 21 initializes the current data settings. The block from lines 23
and 37 to 42 sets LIMIT LINE 1 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 10 42. Various data settings are read in the FOR..NEXT block.

The block from lines 44 and 54 to 59 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 staternents for seiting the data included in these
lines 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 points. In the DATA statements
following the DATA statement with this numeric data, the string expressions are listed as string data with units
in order of time and level.
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Measuring template :

<Example 11> Subrottine for template measurement

B i ah ale bl sl e b D bl ol s D bl

2 ' MS2660 series Sample program

3 ' <<Check template limit=>

L i aate 0o T T U S T o o o b oy e o o ool o o 22 i o o o

5 T

6 ' Setup parameter of PC Com. port

‘7 1

8 OPEN "COM1:24@@,N,8,1,CD56@,DS@,LF" FOR RANDOM AS #1
s ! .

1@ PRINT #1, "INI™’ Initialize Spectrum Analyzer
11 !

12 PRINT #1., "CF L@gMHZ"' Center feguency :580MHz

13 PRINT #1, "DFMT TIME"' Display :Trace-Time (Zerc span mode)
14 PRINT #1, "TRGSOURCE WIDEVID"'Trigger source :Wide IF wvideo
15 PRINT #1, "TRGS TRGD"' Trigger sweep On
16 PRINT #1, "TDY -6@US"’ Delay time :-60 usec

17 PRINT $1, "T8P 12M8"!' Time span :12 msec

18 PRINT #1, "Tg"!' Take a sweep

19 !

2@ GOSUB MEASTMP' Call template measure subroutine
21 7
22 END

23 -

24 CQLOLC0CCCCIOODECOOoCecroooooocrree

25 ' Template measure SUBROUTINE
26 '1117313111311101111011111111313111
27 MEASTMP:

28 l‘ Y

29 PRINT #i, "TEMP 1™’ Select template 1

3@ PRINT #1, "TEMPSLCT UP1,ON"'!' Limit line-1 upper On
31 FRINT #1, "TEMPSLCT LW1,0N"' Limit line-1 lower On
32 ¢

33 PRINT #1, "MEAS TEMP,CHECK"*' Perform template limit check
34

35 PRINT #1, "RES?"!' Query the result

36 INPUT #1, CHK1S, CHK23' Read out the result

37 !

3% PRINT "LIMIT LINE 1"

4@ IF CHK1S = "@" THEN

5@ PRINT " CHECK PASS!"

6@ ELSE

79 PRINT " CHECK FAIL!"

8@ END IF '

s@ !

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 1 UPPER and
LIMIT 1 LOWER as limit lines respectively. Line 33 executes template measurement, line 35 requests data,
and line 36 receives data.

LIMIT 1 UPPER

11 FAIL A e

0 : PASS wha-mshn-mri " -k

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 "0" is generated to indicate PASS.
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Burst wave average power measurement

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

6-26

ko T R BT S e B R e e
2 ' MS2660 series Sample program
3 ' <<Burst power measure>>
o o S S L e R L e
5 1 . :
& ' Setup parameter of PC Com. port
'7[
'8 OBEN "COM1:240®,N,8,1,CD509,DS@, LF" FOR RANDOM AS #1
g .
10 PRINT %1, "INI™® Initialize Spectrum Analyzer
11
12 PRINT #1, "CF 5@@MHZ"' Center feqguency :502MEz
13 PRINT #1, "DFMT TIME"' Display :Trace-Time (Zero span
mode)
14 PRINT #1, "TRGSOURCE WIDEVID"' Trigger scurce :Wide IF video
15 PRINT #1, "TRGS TRGD"' Trigger sweep On
16 PRINT #1, "TDY -6@US"’ Delay time :-60 usec
17 PRINT #1, "TSP 12M§"! Time span 12 msec
18 PRINT #1, "T8"! Take a sweep
19
20 GOSUB MEASPWR' Call burst power measure subroutine
21 :
22 END
23 7
24 r[LLOOCCCoCoicooceorecceccoorrrrreee
25 ' Burst power measure SUBROUTINE
26 '7111111111111121101111113130111313111
27 MEARSPWR:
28 !
29 PRINT #1, "PWRSTART 58"’ Power measure start point :5@ point(l
div) :
30 PRINT #1, "PWRSTOP 45@"' Pcwer measure stop point :459 point (8
div)
31 ‘
32 PRINT #1, "MEAS POWER,EXE"! Perform power measure,
33 ' :
34 PRINT #1, "RES?"’ Query the result
35 INPUT #1, PWRDB, PWRW' Read out the result
36 .
37 PRINT USING "#i##.##dBm ####.##nW"; PWRDB; PWRW / 1E+29
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

AR s A ilia b WA ' 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

<Example 13>

R it i bR o o e R Lt T B L et
2 ' MS2660 series Sample program

3 ' <<Makeup correction factor table:>

4 "dttrt AR
5 ¥

& ' Setup parameter of PC Com. port

7
8
9

1

OPEN "COML:249@,N,8,1,CD5@%,DS8@, LF" FOR RANDOM AS #1

1@ GCSUB MAKECCORR' Call makeup correction factor table subroutine

11 END

12

13 CCICCDCCCCCCCCOOCECCt oo norotLrrrrrooocoreree
14 ' makeup correction factor table SUBRCUTINE

15 "11111133113103310301123101010013310113311111111
16 MAKECORR:

17

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

18 !

19 RESTCRE CORRDATA

2@ '== correction factor data ==

21 CORRDATA:

22 DATA 7: correction factor data count

23 DATA "1@MHZ","-0.04DB":

24 DATA "1@@pMHZ","-0.23DB":

25 DATA "S@@MHZ" ,"-2.@3DB":

26 DATA "1GHZ","-@.Z8DB":

27 DATA "1, 5@HZ","-0,1@DB":

28 DATA "2GHZ","-¢@_13DB":

29 DATA "3GHZ","-2.29DB":

3@

31 READ N

3Z FORI =9 TON - 1 -

33 ! Read each correction factor data
34 & write to limit line area
35 READ FRS, LEVS

36 PRINT "CORD " + STRS(I) + "," 4+ FR$ + "," + LEVS

37 PRINT #1, "CORD " + STR3(I) + ™," + FRS + "," + LEVS
38 MNBEXT I '

39

4 RETURN
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O ___________________________________________________________________
® ® °
0 o s T ..___._ __________________
°
S
| 5 : ® :
10 MHz 100 MHz 1 GHz 10 GHz

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

The line 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

Be sure to initialize each
device.

There may be a number of the state in which each device is not

proper to be actually used due to operation on its own panel or

execution of other programs. It is necessary to using individual

devices with a prescribed condition resulting from initializing them.

Execute the following.

(@ Initializing the interface functions (Send IFC)

(@ Initalizing meésage exchange functions of each device
(DevClear)

(® Initializing the functions proper to each device (INI or *RTS)

Do not send any
command (related to the
device) other than the

‘| Receive @ statement

immediately after
sending a query.

If MLA. is received when a command other than the Receive @
statement is sent to the controller before the response te a query is
read, the output buffer is cleared, and the response message
disappears. For this reason, write the Receilve @ statement in
immediate succession to a query.

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

Avoid stoppage of execution (caused by an error ) by means of
providing a program with exception-processing section against
exceptions that can be foreseen.

Confirm the interface
function of each device
(subset).

Execution of program does not advance if necessary subset (s) has
(have) not been prepared in the device. Be sure to confirm the
subset (s) of each device. Also confirm that each device complies
with IEEEA88.2.
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Initializing (GPIB)

<Example 14> Initializes the MS2660 series.

T b b o o R I S

2 ' MS2560 series GPIB control sample program

3 ' <<Initialize GPIB bus & MSZ2660 Seriess>

L e I L T E T R b e e

5 REM S$INCLUDE: 'C:¥YAT-GPIBYQRASICYQBEDECL.BAST
6 DECLARE SUB gpiberr (msg&)

7

8

]

SPA% = 1' §Set SPA GPIB adress

CALL SendIFC (@) Send GPIB bus interface clear )
1@ CALL Devllear{®, SPA%)}' Send DeviceClear to MS2660 Series
11 CALL Send{(®, S8PA%, "IP", NLend)' Send Initialize comand "IP"
12 END
13

Line 9: Interface-clears GPIB bus.
Line 10: Specifies MS2665C/2667C address, and sends device-clear.
Line 11: Sends "IP" command to for initialization.

There is a **RST’ command in another GPIB command for executing initialization. The ‘*RST* command is
used to execute initialization over a winder range. For the range of initialization level, see SECTION 5. The
usage of the ‘[P’ command is identical to the ‘INT’ command.

For general usage of INI and *RST, first initialize the MS2665C/2667C device functions with the IP or INI
command, then use the program commands to set only the functions to be changed. This prevents the MS2665C/
2667C from being controlled while unnecessary functions are set.
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SECTION 6 SAMPLE PROGRAMS

Reading trace data (GPIB) |

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

6-32

Set SPA GPIB address

Center fregqunecy :50@MHEz
Span frequnecy :10MH=z
Take a sweep

Define read data area

B8et read out data type to
- Repeat trace (@) to

Query trace data

Read out trace data
Store readout data to trace

Print out trace data
TRACE (I) /120

1 ' 444ttt bbb et
2 ' MS82660 seriss GPIB contrel sample program 1
3 ' «<Read out Trace data>>

I R R e e S S L S b
5 REM SINCLUDE: 'C : ¥YAT-GPIB¥QBASICY¥QBDECL.BAS'
& DECLARE SUB gpiberr {msgs)

'7 1
8 8SPa% = 1

9 ' .

B Initialize GPIB bus & MS2660 Series
11 CALL SendIFC({(2)

12 CALL DevClear (@, SPA%)

13 CALL Send{®, SPA%, "IP", NLend)

ig4 "

15 !

16 CALL Send(®, SPA% "CF 5@¢MHZ", NLend)'

17 CALL Send(®, SPA%, "SP 1@MHZ", NLend)'’

18 CALL Send(®, SPA%, "TS", NLend)

19 ¢

2% DIM TRACE {(5@Ll)"

21 CALL Send{®, Sba%, "BIN @%", NLend)'

ASCII ‘

22 !

23 FCR I = ¢ TC 50!

trace (5@2) : 501 points

24 CMD$ = "XMA?" + STR$(I} + ",1"

25 CALL Send{(@, SPA%, CMD$, NLend)'

26

27 DATAS = SPACES (12@) '

28 CALL Receive (@, SPA%, DATAS, NLend)'

29

3@ TRACE(I) = VAL(DATAS)'

data area

31 ¢

32 PRINT USING "Trace-A (###) #F## ##"; I;

33 NEXT I

34

35 ¢

36 END
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SECTICN 6 SAMPLE PROGRAMS

Lines 11 to 13: Initializes GPIB bus and MS2665C/67C/68C.

CALL Send( ) statements after line 13:

Sends MS2665C/67C/68C commands. Command termination code is specified to
NLend (line-feed code, New-Line or LE).

CALL Receive( ) statements at line 28;
Reads out trace data from MS82665C/67C/68C.
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

This section gives information about the device messages of the M32665C/67C/68C in the form of tables. The messages are
arranged according to function, as shown below. For detailed descriptions of commands, see SECTION &, "DETAILED

DESCRIPTIONS OF COMMANDS."

TABLE OF CONTENTS

FrequenCy/AmMpPILUAE ... et e FREQUENCY/AMPLITUDE
Il =T B o< o o SR DISPLAY
Trace move/calcllation ... ... e TRACE MOVE/CALC
SiIGNAI SBAICH oo e e s rrr e s s e e rae s SIGNAL SEARCH
= =Y o LU gV oY TSP OPO MARKER
070U o) [=Te IR {1 T o ¢ RS COUPLED FUNCTION
SWEEP TUNCHON ot et e e et b e e e e e e n e SWEEP CONTROL
SAVE/RECAN ..ottt e e e ne e e e e e e en e e e samr e e aareeeeeas SAVE/RECALL
o F= (0 [0 OO PR HARD COPY
MEASUIE FUNCHION <.t e e st b r e smmnr e s s r e e e e seennsnraaensannns MEASURE
L= 1) = o o LRI CALIBRATION
L2 2 O O OSSP P RO RS-232C
1 L= OO P PO PPPORUP TITLE
CALMUNCAL ..ottt et e s et st e st e st bt e saaeasran s e e ane e e absenemne s st e an e asnsseamnin CAL/UNCAL
SPECITUM TALA ..o et et e s e nr e SPECTRUM DATA
PTA COMIOL ettt e n e e s aee s e st smn e s eat e e s sammmree s snnarereennssmnenes PTA CONTROL
P T L LB ATy e et et e v be sttt s ae e r R e e s n bt et hesn e e g e e s e reeranan e PTL LIBRARY
L0111 - SR SRRSO ETC.
Common command and event status ........cccoeeeeece GPIB COMMON COMMAND:EVENT STATUS
FreqUBNCY COUMTBE .ot tees e er s raer et b e me e e oo s FREQUENCY COUNT
FM demodulation waveform MOMILOr ..o irr v crr e s seressrraeessranenerranens FM MONITOR
THQGEI/GAE SWEED ceeicr ettt et et ser s e smnea TRIGGER/GATE SWEEP
SWEBP FUNCHON ..ot e e et ee bbb e e SWEEP CONTROL
AM/FM SOUNA MOMIIOT cuveiiiiivciiiin s ieernsssenesseersssmreesseessmneessmeessne s s s smeeessens AM/FM SOUND MONITOR
T | I 1 7= 7= o PP RUOTTOT PRI GPIB
MEBIMONY CAIT ..eeeeeeceeeeee et ee et e e e s e e eme e et e b e e re b e est et bt seasr e ta e e aeesaneevabans MEMORY CARD
0= = | 3 PSS EXTERNAL MIXER
FrequenCy OffSET ..o et e e FREQUENCY OFFSET
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Table of MS2665C/67C/68C Device Messages ( 1/44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
: Program J Query Response
Outline Control item comman :
B requengy/ FREQUENCY/
Amplitude AMPLITUDE

* Frequency FREQUENCY
Selects the mode for FREQ MODE
setting the CENTER-SPAN FRQAZ FRQ? FRQA®D
frequency band. START-STOP FRQAZ FRQ? FROAZ2
Sets the center CENTER FREQ CNEAT CNF? CNFAL
frequency. CFAL CF? f
Steps up the center FREQ STEP UP FUP _— —
frequency. CFAUP e _
Steps down the FREQ STEP DOWN FDN _— —_—
center frequency. CF/\DN — _—
Sets the start START FREQ STFAE STF? STFAE
frequency. FBATL FA? £
Sets the stop STOP FREQ SOFAT SOF? SCFAE
frequency. FBAF FB? f
Sets the frequeney FREQ STEP SIZE FSSAE rEs? FSSAL
step size. SSAE 887 £
Sets the scroll step SCROLL STEP SIZE :
size. 1div S888A1 5557 S38A1L

2 div SSSA2 3887 "838A2

3div 8SSAB 8887 SSSAS

10 div SSSA1D 5887 SSSA1Z
Sets the maximum AUTO TUNE ATUN _
peak point within
BG to the center
frequency. SCROLL
Shifts the spectrum LEFT SCRALZ  — D
in the left or right SCRALEFT —_— _—
direction. RIGHT SCRA1 e E—
SCRARIGHT —_—  ——

* Span SPAN
Sets the frequency FREQ SPAN SPFATE SPF? SPFAFE
spar. SPAF sSp? f

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

Table of MS2665C/67C/68C Device Messages ( 2 /44)

Parameier .
Program Query Response
Outline Control item command
BFrequency/ FREQUENCY
Ampiitude AMPLITUDE
* Span SPAN
Steps up the FREQ SPAN STEP UP SPU —_— _
frequency span. : SPAUP e e
Steps down the FREQ SPAN STEP - SPD  —  —
frequency span. DOWN SPADN —_ _—
Sets to full span. FULL SPAN PS _— _—
Sets to zero span. ZERO SPAN SPFAQZ SPF? SPFAD
Select the band BAND SELECT _
(MS26635C/67C) AUTO: 0 Hz t021.2 GHz BNDC AAUTO EBNDC? AUTO
(67C: 0 Hz to BNDAG . BND? BNDAG
30.0 GHz) HNLOCKAOFF HNLOCK? OFF
HNUNLK
0: 0Hz t0 3.2 GHz BNDCA@ BNDC? @
BNDA1 BND? BNDA1
HNLOCKA? HNLOCK? ON
ENA®Z HN? @
1-: 292 GHz to 6.5 GHz | BNDCAL- BNDC? 1-
(67C: 3.1 GHz to BNDAZ BND? BNDAZ2
6.5 GHz) HNLOCKAL ENLOCK? ON
HNAL HN? 1
1+: 6.4 GHzto 8.1 GHz | BNDCA 1+ BNBC? 1+
BNDA3 BND? BNDA3
HNLOCK/A2 HNLOCK? ON
HNAZ2 HN? 2
2+: 8.0GHzt0 15.3 GHz | BNDCA2+ BNDC? 2+
‘ BND/\ 4 BND? BNDA 4
HNLOCKAB HNLCCK? ON
HNA3 HN? ' 3
3+: 15.2 GHz to 21.2 GHz BNDCA3+ BNDC? 3+
(67C: 15 GHz to BNDAS BND? BND A5
22.4 GHz) I—INLOCKA4 HNLOCK? ON
_ HNA4 HN? 4
4+ 22.3 GHzt030.0 GHz | BNDC/A\4+ BNDC? 44+
(MS2667C only) BND/\6 BND? BND A &
HNLOCK/AS5 HNLOCK? ON
HNAS HN? 5
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Table of MS2665C/67C/68C Device Messages ( 3 /44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program :
: Query Rasponse
Outline Control item command
Select the band BAND SELECT
(MS2668C) AUTO: 0 Hz to 40 GHz BNDC AAUTO BNDC? AUTO
BNDAD BND? BNDAZ
ENLOCKAOFF HNLOCK? OFF
ENUNLK _— —_—
3 0Hzto 3.2 GHz BNDCA®G BNDC? @
BNDA1 BND? BNDAL
HNLOCKAD ENLOCK? QN
HNAZ HN? @
1- 3.1GHzt05.6 GHz | BNDCAL- BNDC? 1-
BNDAZ2 BND? BNDAZ2
HNLOCKA L HNLOCK? ON
HNA1 HN? 1
1+(n=1):5.4 GHz to 8.1 GHz | BNDCA 1+ BNDC? 1+
BNDA?Z3 BND? BNDA3
HNLOCK/A2 HNLOCK? ON
HNAZ2 HN? 2
1+(n=2): 7.9 GHz to 14.3 GHz | BNDC A 1++ BNDC? 1++
BND/A4 BND? BNDA 4
HNLOCKAZ3 HNLOCK? ON
HNA3 HN? 3
2-(n=4): 14.1 GHz 10 26.5 GHz | BNDC/A\2— BNDC? 2-
BNDAS BND? BND/AS
HNLOCK/A 4 HNLOCK? QN
HNA4 HN? 4
3-(n=6): 262 GHz t0 40GHz | BNDCA3- BNDC? 3-
BNDAG BND? BNDAS6
HNLOCK/AS HNLOCK? oN
HNAS EN? 5
«Level AMPLITUDE
Sets the reference REFERENCE RLVAL RLV? RLVA1
level. LEVEL RLA1 RL?
Steps up the REF LEVEL LUP - _— _
reference level. STEP UP RLAUP
Steps down the REF LEVEL LDN _— _—
reference level, STEP DOWN RLADN
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages ( 4 /44)

Parameter
‘ Program Query Response
Qutline Control item command
MEreguency/ FREOQUENCY/
Amplitude AMPLITUDE
+Level AMPLITUDE
Sets the LOG scale LOG SCALE STEP SIZE LSSAL LsSs8? L8sAl
step size. MANUAL
AUTO LSSAAL L3SSA? LSSAAL
1div L8saA2 L8SA? LSSAAZ
2div LSSANAS LSSA? LSSAAS
5div LSSAA1D LSSA? LSSAALY
10div
Sets the LOG scale. LOG SCALE RANGE
1dB/div SCLAZ SCL? SCLAD
LGA1DB LG? 1
2dB/div SCLA1 SCL? SCLAL
LEA2DB LG? 2
5dB/div SCLAZ SCL? SCLAZ
LGASDB LG? 5 _
10dB/div SCLA3 SCL? SCLA3
LEG/A19DB LG? 1@
SCALE UP LGAUP — _—
SCALE DOWN LGADN _ _
Sets the LIN scale. SCALE LIN RANGE
LIN scale switching LN _— _—
LGAD _
1%/div SCLA4 SCL? SCLA4
2%/div SCLAS SCL? SCLAS
5%/div SCLAS SCL? SCLASG
10%/div SCLA7 SCL? SCLA7
Sets the dispiay unit DISPLAY UNIT
system. dBm UNTAB , UNT? UNTAZ
AUNITSADBM AUNITS? DBM
X8A
dBuv UNTAL UNT? UNTA1
‘ AUNITSADBUV |AUNITS? DBUV
KsC
dBmV UNTAZ2 UNT? UNTAZ2
AUNITSADBMV |AUNITS? DBMV
: KSB
vV UNTA3 UNT? UNTA3
AUNITSAV AUNITS? Vv
KSD
dBuV (emf) UNT/\4 UNT? UNTA4
AUNITS/ADBUVE | AUNITS? DRUVE
W UNT/AS5 UNT? UNTAS
AUNITSAW AUNITS? W
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages ( 5 /44)

Parameter ‘
Program q Query Response
Outline Control item comman
BFrequency/ FREQUENCY/
Amplitude AMPLITUDE
 Display line ‘| DISPLAY LINE
Sets the Display line | DISPLAY LINE
ON/OFF. OFF DLAQFF DL? OFF
ON DL/\ON _
Sets the Display line | DISPLAY LINE DLAL DL? 1
level. LEVEL
Marker level/ ABS/REL )
waveform data ABS DSPLVAABS DSPLV? ABS
Absolute/relative REL . DSPLVAREL DSPLV? REL
display line TRACE-A ABS DSPLVMATRA, ABS DSPLVM? ATRA ABS
REL DSPLVM/ATRA, REL DSPLVM? ATRA REL
TRACE-B ABS DSPLVMATRE, ARS DSPLVM? ATRB ABS
REL DSPLVM/\TRE, REL DSPLVM? /ATRR REL
TRACE-TIME ABS DSPLVMATRTIME, ABS| DSPLVM? ATRTIME ARS
- REL DSPLVMATRTIME, REL! DSPLVM? ATRTIME REL
TRACE-BG ABS DSPLVMATRBG, ABS DSPLVM? ATRBG |ABS
REL DSPLVMATRBG, REL DSPLVM? ATRBG |REL
* Reference leve| | REFERENCE LEVEL
offset OFESET
Offset QOFFSET
Offset value OFF ROFFSETACFF ROFFSET? OFF
LVOAD
ON ROFFSETACON ROFFSET? 1
LVOAL
OFFSET VALUE ROFFSETAL | ROFFSET? 1
LOSAL LOS? LOSAL




SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages ( 6/44)

Parameter

Programd Query Response
‘Quiline Control item comman
HFrequency/ FREQUENCY/
Amplitude AMPLITUDE
* Corraction CORRECTION
factor relevani
Selects the type of CORRECTION FACTOR
correction factor. SELECT
OFF CORRAQOFF E—
CORRAD CORR? CORRAD
CDTAZ CDT? CoDTAZ
ON CORRAON
CDTAL CDT? CDTAL
CORR1 CORRAL CORR? CORRAL
CORR2 CORRA2 CORR? CORRA2
CORR3 CORRA?3 CORR? CORRA3
CORRA4 CORRAZ CORR? CORRAZ
CORRS CORRASG CORR? CORR/\S
Registers the CORRECTION FACTOR! CORDARN, £, 1 CORDAN CORDAFE, 1
correction factor. - ENTRY '
Registers the CORRECTION FACTOR! CORRLABEL/AN, | CORRLABEL? An| "text"
correction factor LABEL ENTRY “text"
name.
Tnitializes the CORRECTION FACTOR' | CORC S —
correction factor. INITIALIZATION
Selects the input INPUT IMPEDANCE
impedance. 500 INZASD INZ? 50
' 5Q INZ/A75 INZ? 75
75 Q impedance IMPEDANCE TRANSFORMER
transformer. ON INBPTRNS/AON INPTRNS? ON
MAL621A) OFF 'INPTRNSACFF | INPTRNS? OFF

+ Manual setting is unavailable because the commands are used only for GP-1B.
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Table of MS2665C/67C/68C Device Messages ( 7 /44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter
Program Query Response
Outline Conirol item command
BDisplay
function
* Display mode | DISPLAY FUNCTION
Selects the display DISPLAY FORMAT
format. TRACE-A DFMTAA DFMT? y:Y
TRACE-B DFMTAB DFMT? B
TRACE-TIME DFMT/ATIME DEFMT? TIME
TRACE-A/B(A&B) DFMT/AABL DFEMT? AB1
TRACE-A/B(A>B) DFMTAAB2 DFMT? AB2
TRACE-A/B{A<B) DFMT AAB3 DEMT? AB3
TRACE-A/BG DFMTAABGL DFEMT? ABGL
(BG>A) .
TRACE-A/BG DFMTADBG2 DFMT? ABG2
{BG<A)
TRACE-A/TIME DFMTAATIMEL | DEMT? ATIMEL
(TIME=>A) .
TRACE-A/TIME DFMTAATIME2 |DFMT? ATIMEZ2
(TIME<A)
* Waveform WRITE SWITCH
writing
Controls writing of TRACE-A WRITE
the waveform to SWITCH
trace A. VEIW AWRAD
AWRAOFF AWR? AWRAOFF
VIEWATRA ’
WRITE AWRA1 ——
AWR/\ON AWR? AWRAON
CLRWATRA _
Al _— _—
Controls writing of TRACE-B WRITE
the waveform to SWITCH
trace B. VIEW BWRAD _—
BWRAOFF BWR? BWR/\OFF
VIEWATRB ————
WRITE BWRAL _
BWR/\ON BWR? BWR/\ON
CLRWATRB _—
Bl —_— _—
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages ( 8/44)

Parameter
Program Query Response
Outline Control item command '
MDisplay DISPLAY
funciion
» Waveform writing | DISPLAY FUNCTION
Controls writing of TRACE-BG WRITE
the waveform to SWITCH
trace BG. VIEW BGWRAD
BGWRACFF BGWR? BGWRAOFF
VIEWATRBG :
WRITE ' BGWRA1 —_—
BGWR/\ON BGWR? BGWR/\ON
CLRWATREG
Controls writing of TRACE-TIME WRITE
the waveform to SWITCH ‘
trace TIME. VIEW TMWRAD e
TMWRACFF TMWR? TMWR/AOFF
VIEWATRTIME |——
WRITE TMWR/\ 1 —_— ' e
TMWR A ON TMWR? TMWRAON
CLRWATRTIME | —— —_—
* Storage mode | STORAGE MODE
Selects the mode for TRACE MODE(A)
processing the trace NORMAL AMDA®G LMD? AMDAZ
A waveform. MAX HOLD AMDA1 AMD? AMDAL
: MXMHATRA
A2
AVERAGE AMDAZ2 AMD? AMDAZ
MIN HOLD AMDA3 AMD? AMDA3
CUMULATIVE AMDA4 AMD? AMDA4
OVER WRITE AMDASB ' AMD? AMDAS
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Table of MS2665C/67C/68C Device Messages ( 9 /44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program Query Response
Cutline Control item command
MDisplay DISPLAY
function
= Storage mode | STORAGE MODE
Selects the mode for TRACE MODE(B)
processing the trace NORMAL BMDA® BMD? BMD/A@
B waveform. MAX HOLD, BMDAL EMD? BMDAL
MXMH/ATRB _—
B2 —_—
AVERAGE BMDAZ2 BMD? BMDA?2
MIN HOLD BMDA3 BMD? BMD & 3
CUMULATIVE BMDA4 BMD? BMDA4
OVER WRITE BMDAS BMD? BMDAS
Selects the mode for TRACE MODE(TIME) ‘
processing the trace NORMAL TMMDA® TMMD? TMMDAG
TIME waveform. MAX HOLD TMMDA 1 TMMD ? TMMDA 1
AVERAGE TMMD /A2 TMMD? TMMDA2
MIN HOLD TMMD /A3 TMMD? TMMDA 3
CUMULATIVE TMMD/A\ 4 TMMD? TMMD /\4
OVER WRITE TMMDA 5 TMMD? TMMDAS
Average processing AVERAGE
OFF VAVGAZ _— —_—
VAVG/ACFF - _— —_—
KSH _— _—
ON VAVGAL — _—
VAVG/AON _— .
KS5G — —
Number of trace NUMBER of TRACE
averaged AVERAGE
4 AVRAD AVR? AVRAD
8 AVRAL AVR? AVRAL
16 AVRAZ2 AVR? AVRAZ2
32 AVRA3 AVR? AVRA3
128 AVRA4 AVR? AVRA4
n VAVGAR VAVG? n
Average sweep stop AVERAGE SWEEP MODE -
mode CONTINUOUS AVGPAUSE/\OFF | AVGPAUSE? CFF
PAUSE AVGPAUSE/AON ON

AVGPAUSE?
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (10/44)

Parameter

Program : .
Query Response
Outline Control item command
HDisplay DISPLAY
function
» Storage mode | STORAGE MODE
(Cont)
Hold control stop HOLD SWEEP MODE :
mode CONTINUQUS EOLDPAUSEA®Z HOLDPAUSE? @
PAUSE HOLDPAUSEAN HOLDPAUSE? n
(Times specified)
Selects detection DETECTION MODE
mode " POSPEAK DETAZ
DETAPOCS DET? POS
SAMPLE DETAL
DET/\SMP DET? SMP
MEG PEAK DETA2
DETANEG DET? NEG
NORMAL DETAZ3
DET/ANRM DET? NRM
Selects detection TRACE-A
mode DETECTION MODE '
POS PEAK DETMATRA, PCS DETM? ATRA PCS
SAMPLE DETM/\TRA, 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? ATRB POS
SAMPLE DETMATRE, SMP DETM? ATRB SMP
NEG PEAK DETMA\TRE, NEG DETM? /ATRB NEG
NORMAL DETMATRB, NRM DETM?/\ATRB NRM
TRACE-TIME
DETECTION MODE
POS PEAK DETMATRTIME, POS |DETM? ATRTIME | POS
SAMPLE DETMATRTIME, SMP |[DETM? ATRTIME | SMP
NEG PEAK - DETM/ATRTIME, NEG |DETM? ATRTIME NEG
NORMAL DETM/AATRTIME, NRM |DETM? ATRTIME | NRM
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~ Table of MS2665C/67C/68C Device Messages (11/44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

MOV/ATRA, TRB

Program :
q Query Response
Quitline Control item comman
EDisplay DISPLAY
function
s Time TIME
$et; the time delay DELAY TIME TDLYAL TDLY? t
in the time axis -
sweep mode. DLTAL DLT? DLTAt
Sets the time spanin | TIME SPAN TSPAL TSP? t
the time axis swesp
mode.
Sets the time expand | EXPAND ZONE
mode ON/OFF. OFE TZONEAZ R
TZONEAOFF TZONE? QFF
ON TZONEAL _—
TZONE /AON TZONE? ON
Sers the time expand |  EXPAND
mode ON/OFF. OFF TEXPANDAZ
TEXPANDAOFF | TEXPAND? OFF .
ON TEXPANDA1
TEXPANDAON | TEXPAND? ON
Sets the start time of ZONE START TZSTARTAL TZSTART? t
the expansion. TZSTARTPAP TZSTARTP? P
Sets the magnified ZONE SPAN TZSPAt TZSP? T
range of time TZSPEPAL TZSPP? je
expansmn.
' |=A/B
Active marker ACTIVE MARKER
Trace TRACE _
TRACE A MKTRACEATRA | MKTRACE? TRA
TRACEB MKTRACE/\TRE | MKTRACE? TRB
WTrace move/ = ITRACEMOVE/CALC
calculation
+ Trace move TRACE MOVE
Moves trace A to B. A—B ATB —_— —_—
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (12/44)

Parameter
Program q Query Response
Outline - . Control item comman
HMTrace move/ TRACE MOVE/CALC
calculation
» Trace move TRACE MOVE
{Gont)
Moves trace B 10 A. B—A , BTA —_— [
MOVATRB, TRA |— —_
Replaces trace A by B. AeB AXB —_— _—
EX _ _
XCHATRA,TRB | —— _
XCHATRR, TRA | —— _—
» Trace calculation | TRACE CALC
A-B—A A-B—A
OFF AMBA®G - _
AMB/\QOFF AMB? OFF
Cci _
ON AMBAL —_
AMBAON AMB? ON
C2 _
Calculates A - B. REFERENCE LINE
TOP RLNAZ RLN? RLNAG
MIDDLE RINAL RLN? RILNAL
BOTTOM RILNAZ RLN? RLNAZ2
AtB—A A+B—A APB —_— _
NORMALIZE NORMALIZE
(A-B+DL—A) (A-B+DL—A)
OFF AMBPLAG _ _
AMBPLACFF AMBPL? OFF
ON | AMBPLA1 _ _
AMBPL AON AMBPL? ' ON
WSignal search SIGNAL SEARCH
Sets the maximum PEAK to CF PCF _ _—
peak point to the : ‘ .
center frequency.
Sets the maximum PEAK to REF PRL —_— _
peak point to the
REF ievel.
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Table of MS2665C/67C/68C Device Messages (13/44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program :
Query Response
Outline Control item command
EMarker function | MARKER
Selects the marker MARKER MODE
mode. MORMAL MKRAD MKR? MKRA®
M2 _
DELTA MKRA1 MXR? MKRA L
MKD
M3 . —_
OFF MKRA2 MKR? MKR/A2
MKOFF _— e,
MKOFFAALL _— _—
M1 —_— ——
Specifies the zone ZONE POSITION MXZ/Ap MKZ? MKZAp
marker center (point} MKPAp MKE? D
position as a point.
Specifies the zone ZONE POSITION
mar_k_er center (freq or ime)
positionasa FREQ SET MKZFAL MKZF? £
frequency or time. MENA £ MEN ? £
UP MKNAUP  —
DOWN MKN A DN —_— —_—
TIME SET MKZFAtL MKZF? t
MKNAL MEKN? t
UP MKNAUP
DOWN MENADN _— _—
Specifies the zone ZONE WIDTH(point) MZWAD MZW? MZWAP
marker width as a ‘
point.
Specifies the zone ZONE WIDTH(freq) MZWFAL MZWEF? f
marker width as a
frequency.
Specifies the zone ZONE WIDTH(div)
marker width as a SPOT MEKWA 1 MEW? MEKWA 1
division. 0.5 div MKW AD MKW? MEKWAD
1 div MEKW/AS MKW? MKW/\ 5
2 div MKWA6 MKW? MKWAE
5 div MKW /\7 MEKW? MKW/ 7
10 div MKWA2 MEW? MEW/\ 2
Marker search mode |  MARKER SEARCH MODE ‘
PEAK MARKER MKSRCH/APEAK |MKSRCH? PEAK
DIP MARKER MKSRCH ADIP MKSRCH? DIP
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (14/44)

Parameter

Program
d Query Response
Outline Control item comman
MMarker function | MARKER
= Marker function | MARKER FUNCTION
{Cont) .
Moves the marker MKR to CF MKRA3 —
frequency to the MKCF
center frequency. E2 S S
Sets the level at the MKR to REF MKRA4
marker point to the MEKRL _ ———
REF level. E4
Sets the marker MKR to CFstep MKRAS I
frequency to the CF MKSS —_—
step. E3 _— _—
Sets the delta marker | /\AMKR to SPAN MKR/A\6  E— _
frequency to the MEKSP
span. KSO
Sets the zone ZONE to SPAN MKR/A7  E— _
frequency to the
spar.
* Multimarker MULTI MARKER
Multimarker MULTI MARKER
OFF MEMULTIAG E— _
MKMULTIAQFF | MKMULTI? OFF
MLO ‘
ON MEMULTI AL _ _
MKMULTI/A\ON MEKMULTI? ON
Multimarker mode | MULTI MARKER MODE
; i
B o desoonding arer | MKMHT — —
rom the maximum level down | MHT
to the tenth.
ll_fegiste;s rfrrlultima:kers on the MKMHRM E— EE—
from the refesence multimarker | ML
frequency up te the tenth,
Selects the SELECT MULTI MARKER
| multdmarker. nth marker:
Sets to OFF. MKSLCTAnR,? _
MKSLCTAn, OQFF| MKSLCT? An OFF
MSEAR, @ . | MSE? MSEA@
Sets to ON. MKSLCTAnN, 1 _
MKSLCT/An,ON |MKSLCT?An ON
MSEAN, 1 MSE? MSEAL
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Table of MS2665C/67C/68C Device Messages (15/44)

SECTION? TABLES OF DEVICE MESSAGES

Parameter

Program
Query Response
Outline Control item command
EMarker function | MARKER
(Cont)
* Multimarker MULTI MARKER
Selects the active ACTIVE MARKER MKACT/An MEACT? n
marker of the o
T ulimarkes, MACAnN MAC? MACAR
Specifies the frequency | - MARKER POSITION MKMPAnN, f MKMP? An f
of the designated MPSAn,p MPS? An MPS/Ap
multimarker number. :
Clears all registered CLEAR MULTI MARKER | MEKMCL _— m—
multimarkers. MCL:
Multimarker list MULTI MARKER LIST
OFF MKLISTAQ —— —
MKLISTAOFF MKLIST? OFF
MLIA® MLI? MLIAD
ON MKLISTA1
MKLISTACN MKLIST? ON
ML.TA1 MLI? MLIA1
Multimarker list MULTI MARKER LIST
Sets the level data LEVEL
Egsﬁiﬁgﬁif?foﬁe ABSOLUTE MKLLVLAABS  MKLLVL? ABRS
the relative value, RELATIVE MKLLVL/\REL MKLLVL? REL
Multimarker list MULTI MARKER LIST
Sets the frequency data FREQU'ENCY
by distinguighing the
celative value from the ABSOLUTE MKLFRECQCAABS | MELFREQ? ABS
- |Reads the MULTI MARKER e MEML? An i
multimarker level. LEVEL QUERY MLR? An 1
Reads the MULTI MARKER E— MFR? An f
multimarker FREQUENCY QUERY
frequency.
Reads the
multimarker ail MULTI MARKER ALL _— MEMFL? f1,11,£2,12
level/frequency. REVEL/FREQ QUER_Y
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SECTION.7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (16/44)

Parameter

Program
q Query Response
Outline Control item comman
EMarker function | MARKER
(Cont)
¢ Peak search PEAK SEARCH
Peak search mode PEAK SEARCH MODE MKS A\ —_— -
PEAK MKPK _ _
| MKPKAHI _ _—
El —_— _—
NEXT PEAK MKS/AL _ _
MKPKANH  — —~—
DIP MKS/AZ2 _— —
MEMIN _—
NEXT RIGHT PEAK MKSAS —_— —_—
MKPKANR _ _
NEXT LEFT PEAK MKSA 10 _— _—
MKPKANL _—
NEXT DIP MKSA11l —_ S
Search resclution SEARCH RESCLUTION MEPX AL MEKPX? 1
Search threshold SEARCH THRESHOLD
value OFF SRCHTHAD _—
SRCHTHAOTF SRCHTE? OFF
ON SRCHTHA1 S
SRCHTHACON _—  —
ABOVE SRCHTHAABOVE| SRCHTH? ABOVE
BELOW SRCHTH/ABELOW| SRCHTH? BELOW
* Input position INPUT POSITION
Reads the reference REFERENCE MARKER —_— RMK? RMKApP
marker position. POSITION
Reads the current CURRENT MARKER _ CMK? CMEApP
marker position. POSITION '
Reads the frequency MARKER FREQ QUERY
at the marker point. FREQ _— MKF? i
TIME _— MEF? t
Reads the level at MARKER LEVEL _— MKL? 1
the marker point. _ MKA? 1
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (17/44)

R

Parameter
Program Query Response
Outline Control item command
ECoupled COUPLED FUNCTION
function
Sets the resolution RESOLUTION
bandwidth. BANDWIDTH
MANUAL ARBAG ARB? ' ARBAD
AUTO ARBAL ARB? ARBA1
RBAAUTO e
CR _ S
10Hz RBA1ZHZ RR? 18
(Option) RBWAL3 RBW? RBWAIL3
30 Hz RB/A\3QHZ RB? 30
(Option) RBWAD RBW? RBWAD
100 Hz | RRA12GHZ RE? 100
(Option) RBWAL RBW? RBWAL
300 Hz RBAIPOHZ RB? 300
{(Option) RBWAZ2 RBW? RBWAZ2
1 kHz RBA1KHZ RB? 1000
REWA3 RBW? RBWA3
3kHz RBA3KHZ RRB? 3000
_ RBW/A4 RBW? REWA4
10 kHz RBA1PKHZ RB? 10000
RBWAS RBW? REBWAS
30 kHz RBA3ICKHZ RB? 30000
‘ RBW/\6 RBW? RBWAG6
100 kHz RBA1POKHZ RB? 100000
RBWA7 RBW? RBWA7
300 kHz "RBAZOEKHZ RB? 300000
‘ RBWAS REBW? RBWAS
1 MHz , RBAIMHZ RB? 1000200
RBWAS RBW? RBWA S
3 MHz RBA1MHZ RB? 30000
RBWA 14 REBW? RBW/A 14
RBW UP RRAUP
RBW DOWN RB/ADN _—  —
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SECTION7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (18/44)

Parameter
Program Query : Response
Outline Control item command
ECoupled COUPLED FUNCTION
function
Sets the video VIDEQ BANDWIDTH
bandwidth. MANUAL AVBAD AVR? AVBAD
\ AUTO AVBAL1 AVB? AVBAL
VBAAUTO _—
cv _— _—
1Hz : VBA1HZ VB? 1
VBWAD VBW? VBWAD
3 Hz VBAIZHZ VB? 3
VBWAS VBW? VBWAS
10 Hz VBAL1HZ VB? 12 -
VBWA1 VBW? VBWA1
30 Hz VB/A3ZHZ VB? 30
VBWA9 VBW? VBWA9
100 Hz VB/A100HZ VB? 19¢
VBWAZ2 VBW? VBWAZ2
300 Hz VBA3DIHZ VB? 300
VBWA1Z VBW? . VBWAL1D
1 kHz VBA1KEZ VB? 1000
VBWAS3 VBW? VBWA3
3 kHz VBA3KHZ VB? 3000
: VBWALL VBW? VBWALL
10 kHz VBA1GKHZ VB? | 10209
. VBWA4 VBW? VBWA4
30 kHz VBA3IPKHZ VB? 39000
VBWA12 VBW? VBWA12
100 kHz VB 1OPKHZ VB? | 120229
VBWAS VBW? - VBWAS
300 kHz VB/A3ZOKHZ VB? R1%.6101010]
. VBWAL3 VBW? VBWAL3
1 MHz VB/A1MHZ VR? : 1200003
VBWA7 VBW? VBWA7
3 MHz VB/A3MHZ VB? 3000020
VBWA14 VBW? “VBWA 14
OFF VBAOQFT . VB? OFF
VBWAG VBW? VBWAG
AVBAZ2 AVB? AVBAZ2
VBW UP VBAUP
VBW DOWN VB/\DN  —
Sets the VBW/RBW | VBW/RBW RATIO
ratio (where VBW = | RATIO=r ' VBRAT VBR? r
AUTO).
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Table of MS2665C/67C/68C Device Messages (19/44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program
Query Response
- Outline Control item command
BCoupled functien | COUPLED FUNCTION
{Cont)
Sets the RBW/Span RBW/Span ,
ON/QFF (Where OFF RBSPAN/AOFF RBESPAN? OFF
RBW=AUTO). RBSPANAG
ON RBSPANACN RBSPAN? ON
RBSPANA1L
Sets the RBW/Span RBW/Span RATIO RBRAT RBR? r
Ratio.
Sets the sweep time. SWEEP TIME
MANUAL ASTA®G AST? ASTAZ
AUTO ASTAL AST? ASTA1
STP
CT _—
SWEEP TIME SET
TIME=t SWTAtL SWT? SWTAL
‘ STAt ST? t
UP STAUP
DOWN STADN' —_
Sets the RF RF ATTENUATOR
attenuator. MANUAL AATAD AAT? ARTAD
AUTO AATAL AAT? AATAL
ATAAUTC
CA _— e
Sets the RF 0dB ATTAZ ATT? ATTE
attenuator. ATAR AT? @
10 dB ATTA1 ATT? ATTAL
ATAL1D AT? 19
20 dB ATTAZ2 ATT? ATTAZ2
ATA20 AT? 20
30 dB ATTAZ3 ATT? ATTA3
ATA3G AT? 30
40 dB ATTA4 ATT? ATTA4
ATA4D AT? 4@
50 dB ATTAS ATT? ATTAS
ATASG AT? 5@
60 dB ATTAL2 ATT? ATTAL2
ATAGD AT? 60
70 dB ATTAL3 ATT? ATTAL3
AT/N\70 AT? 70
Up ATAUP _
DOWN AT/ADN —_ —_—
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (20/44)

sweep.

TSHOLD

Parameter
. Progrgm Query Response
Outline Control item command :
ECoupled function | COUPLED FUNCTION
{Cont)
Sets the bandwidth/ RBW,VBW/SWEEP BSAUTO _ —
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 VBCOUPLEACCM | VBCOUPLE? COM
frequency domain/ INDEPENDENCE VBCOUPLEAIND | VBCOUPLE? IND
time domain.
MSweep function SWEEP CONTROL
Sets the zone sweep ZONE SWEEP
ON/OFF.. OFF PSWAD ——
PSWACFF PSW? PSWAQOFF
ON PSWAl _—
PSWAON PSW? PSWAON
Sets the tracking TRACKING |
function. OFF MKTRACKAD _— —
MKTRACKAOFF | MKTRACK? OFF
MT@ —_— _—
ON MEKTRACKAL _
MEKTRACKAQON MKTRACK? ON
MT1 _—
Sets the sweep mode SINGKE SWEEP SNGLS E— _—
to single. MODE ao - -
Executes/checks SINGLE SWEEP/
single sweep. SWEEP STATUS
Executing single sweep SWP —_— —_—
TS _— _
Checking the sweep status
Sweep completed e SWp? SWPAR
Sweep in progress _— SWP? SWPAL
Executes average TAKE AVERAGE TSAVG _— —_—
sweep. SWEEP
Execntes hold TAKE HOLD SWEEP EE— -
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Table of MS52665C/67C/68C Device Messages (21/44)

SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program
d Query Response
Outline Control item comman
ESweep function SWEEP CONTROL
Continuous sweep COTINUOUS CONTS —_— —_—
mode. SWEEP MODE s1 — —_—
Stops the sweep. SWEEP STOP SWSTOP e —
Restarts the sweep. SWEEP RESTART SWETART —_—
BSave/Recall SAVE/RECALL
Recalls data from RECALL DATA RGRCAT — e
the internal memory. FROM INTERNAL RCAY —_ -
MEMORY
Recalls data from RECALL DATA RCMATY —— _—
the memory card. FROM MEMORY CARD
Eeca]ls data frogl WRITE OFF RECALL RCSAT E— -
e memory card. .
Changes the storage DATA
mode to View.
Saves data in the SAVE DATA INTO RGSVAS _— —
internal memaory. INTERNAL =34 A s ‘ S ———
MEMORY
Saves data on the SAVE DATA INTO SVMAS _— I
memory card. MEMORY CARD
Sets the recall data RECAILED DATA
TRACE&PARAM RDATAATP RDATA? TP
PARAM .ONLY RDATAAP RDATA? P
TRACE&PARAM(VIEW) RDATAATPV RDATA? TPV
PARAM{EXCEPT REFLEVEL)| RDATAAPER RDATA? PER
Saves by BMP format SAVE BMP FILE SVBMPAN — _—
WHard copy HARD COPY
Direct plot DIRECT PLOT START PLSAQ _ —_—
DIRECT PLOT PLOT —_— _
PRINT —_— e
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (22/44)

Parameter

Program q Query Response
Outline Control item comman
EHard copy HARD COPY
{cont)
» Controls hard | COPY CONTROL
Copy.
Direct pletting DIRECT PLOT DEVICE
device selection.
Selects the plotter. PLOTTER
HP-GL PMODAG PMOD? PMODAD
GP-GL PMODAL PMOD? PMODAT
BMP FORMAT PMODA4 PMOD? FPMCDA4
Selects the printer. PRINTER ‘
VP-600(ESC/P) PMODAZ2 PMOD? PMQDAZ
HP-2225 PMODAZ PMCD? PMODA3
Print magnification PRINT MAGNIFICATION
1X1 PRINTMAGALL PRINTMAG? il
2X1 PRINTMAGAZ1 PRINTMAG? . 21
1X2 PRINTMAGALZ PRINTMAG? 12
2X2 PRINTMAGAZ2 PRINTMAG? 22
2X3 PRINTMAGAZ23 PRINTMAG? 23
2X4 PRINTMAGAZ24 PRINTMAG? - 24
Sets the printer GP- PRINTER ADDRESS PRIAANA PRIA? a
1B address. SET
Sets the plotter GP- PLOTTER ADDRESS PLTAAZ PLTA? a
IB address. SET
Sets the size of DIRECT PLOT SIZE
paper output from Ad PLFAD PLF? PLFAZ
the ploiter. A3 PLFAL PLF? PLFAL
Sets the size of the PLOT AREA
plot. FULL SIZE PLTARAAFULL PLTARA? FULL
QUATER SIZE PLTARAAQTR PLTARA? QTR
Sets the location of PLOT LOCATION
the plot on the Renewed antomatically | pLTLCAAUTO PLTLO? AUTO
paper. Fixed at upper leftcorner | PLTL.CAUPLEFT PLTLLC? UPLEFT
Fixed at upper right-corner | PLTLCAUPRIGET PLTLC? UPRIGHT
Fixed at lower left-comer | PLTLCALOWLEFT PLTLC? LOWLEFT
Fixed ar lower right-comer | PLTLCALOWRIGHT | PLTLC? LOWRIGHT -
Sets the size of the PRINTER PORT :
plot. RS232C PRTPORTARS232C | PRTPORT? RS232C
GPIB PRTPORTAGPIB PRTPORT? GPIB
PARALLEL PRTPORTAPARALLEL| PRTPORT? PARALLEL
NONE PRTFORT ANCNE PRTPORT? NONE
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (23/44)

Parameter
Program d Query Response
Outline Control item comman
BHard copy HARD COPY
(cont)
= Conirols hard copy. | COPY CONTROL
Selects the item(s) DIRECT PLOT
{obe output o the OUTPUT ITEM
plotter. ALL PLIAD PLI? PLIAD
TRACE ONLY PLIAL PLI? PLIAL
SCALE ONLY PLIAZ PLI? PLIAZ
E;lgfgf ;UPEERI PLOTTER PLTHOME  —  —
" for the plot
location on the paper LOCATION
(only in AUTO PRESET
ADVANCE mode).
BMeasure function | MEASURE
Sets the measure MEASURE MEASAQOFF MEAS? OFF
funetion to OFF. FUNCTION ALL OFF
* Noise measurement | NOISE MEASURE
Measures the noise. NOISE MEASURE
OFF MEASANOISE, OFF
ON MEASANQISE,ON | MEAS? NCISE
ABSOLUTE executed | MEASANQISE, AES | 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? ABRS
C/N RATIO MNOISEACN MNCISE? CN
» Occupied frequency | OBW MEASURE
bandwidth measurement
Measures the occupied OBW MEASURE )
frequency bandwidth. Executes calculation. | MEASAOBW, EXE MEAS? OBW
Executes(X dB DOWN). | MEASACBW, XDB MEAS? OBW
Executes (N%). MEASAOBW,N MEAS? OBW
Transferring measured results | —— RES? £f1,f2
{fi: Occupied bandwidth
£2: Center frequency}
Calculation method X dB DOWN method MOBWAXDB MOBW? XDB
N% method MOBWAN MOBW? N
Sets the conditions of OBW VALUE
occupied frequency x dB OBWXDBAXDB OBWXDB? x
bandwidth. n% OBWNAD OBWN? n
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (24/44)

Parameter
. Program Query Response
Outline Control item command
BMeasure function | MEASURE
(Cont) .
s Adiacent channel | ADJACENT CH
measurement | MEASURE
Measures the ADJACENT CH
adjacent channel. MEASURE
Executes calculation. MEASAADT, EXE MEAS? ADJ
Executes (UNMODULATED | MEASAADJT, UNMD ;| MEAS? ADJ
CARRIER). : '
Executes(MODULATED MEASAADJ, MOD MEAS? ADJ
CARRIER)
Executes(INBAND) MEASARDJ, INABAND | MEAS? ADJ
Transferring measured results | ——— RES? 1n1,1ul
{iL1: CH1 lower sideband 1n2,1u2
lul: CHI upper sideband
12: CH2 lower sideband
lu2: CHZ upper sideband)
Selects the adjacent ADJACENT CH
channel. SELECT
BOTH SIDES ADICHABCTE ADJCE? BOTH
UPPER SIDE ADJCHAUP ADJCH? UP
LOWER SIDE ADIJCHALOW ADJCH? LOW
OFF ADJCHAOFF ADJCH? OFF
Sets the adjacent ADJACENT CH ADJCHBWATL ADJCHEW? £
channel bandwidth. BANDWIDTH
Sets adjacent channel ADJACENT CH1 ADJCHSPATL ADJCHSP? f
1 separation. SEPARATION
Sets adjacent channel ADJACENT CH2 ADJCHSPFAT ADJCHSPEF? | £
2 separation, SEPARATION
Selects the R:TOTAL MADIMODAMOD MADJIMOD? MOD
calculation method. POWER(MOD)
R:REF LEVEL | MADJMOD AUNMD MADJMOD? UNMD
(UNMOD)
R:INBAND MADJIMODA INABAND | MADJMOD? INBAND
Sets the graph GRAPH
display ON/OFF. OFF MADJGRAPHAOFF | MADJGRAPH?| OFF
ON MADJIGRAPHAON MADJGRAPH?| ON
Inband ch INBAND:CH ADJINBWAL ADJINBW? f
Bandwidth Setting BANDWIDTH

7-26




SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (25/44) -

Parameter
Program Query Response
Outline Control item command
BEMeasure function | MEASURE
» Adjacent channel | ADJACENT CH
measurement MEASURE
{Cont)
Sets the channel CHANNEL
center line display CENTER LINE
ON/OFF. OFF MADJCTRLNAOFF MADJCTRLN? OFF
ON MADJCTRLNACON MADJCTRLN? ON
Sets the channel CHANNEL BAND
range line display LINE .
ON/OFF. OFF MADIBWLNAQOFF MADJBWLN? OFF
ON MADJBWLNAON MADJBWLN? ON
Sets the Inband ¢ch INBAND CHANNEL
range line display BAND LINE _
ON/OFF. OFF MADJINBWLNAOFF MADJINBWLN? | OFF
ON MADJINBWLNAON MADJINBWLN? | ON
* Template TEMPLATE
measurement
Measures the TEMPLATE
template. MEASURE
OFF MEASATEME, OFF _— _—
ON MEASATEMP, ON
CHECK TEMP MEASATEMP, CHECK |MEAS? TEMP
Transferring measared RES? cl,c2
results
(c1:LIMIT1 {PASS=0,
check result FAIL=1)
(c2.L.IMIT2
check result)
Moves the template. TEMPLATE
MOVE
' MOVE X TEMPMVEAtL TEMPMVX? t
MOVEY TEMPMVYAL TEMPMVY? 1
SAVE TEMPMSV —_—
CANCEL TEMPMCL _ _
Selects the template. SELECT
TEMPLATE No.
1 TEMPAL TEMP? 1
2 TEMPAZ2 TEMP? 2
3 TEMPA3 TEMP? 3
4 TEMP A4 TEME? 4
5 TEMPAL TEME?2 LY
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (26/44)

Parameter
Program Query Response
Outline Control item _command
EMeasure funciion | MEASURE
¢ Template TEMPLATE
measurement
{Cont)
Selects the LIMIT SELECT LIMIT
line. LINE
LIMIT1 UPPER ,
QFF TEMPSLCTAUPL, _
TEMPSLCTAUPL, CFF| TEMPSLCT?UPL| CFF
ON TEMPSLCTAUPL, 1 _—
TEMPSLCTAUPL,ON | TEMPSLCT?UPLl| ON
LIMIT2 UPPER
OFF TEMPSLCTAUPZ2,d _— —_—
TEMPSLCTAUP2, OFF| TEMPSLCT?UP2| OFF
ON TEMPSLCTAUPZ2,1 _ —_—
. TEMPSLCTAUP2,0N | TEMPSLCT?UP2| ON
LIMITI LOWER
OFF TEMPSLCTALWL, @ _ _—
TEMPSLCTALW1, OFF| TEMPSLCT?LW1| OFF
ON TEMPSLCTALWL, 1 —_—
TEMPSLCTALW1,ON | TEMPSLCT?LW1| ON
LIMIT2 LOWER '
OFF TMPSLCTALW2 ,@ —_—
TMPSLCTALWZ ,OFF | TEMPSLCT?LW2) OFF
ON TMPSLCTALW2,1 _—
TMPSLCTALWZ2 , ON TEMPSLCT?LW2; ON
= Power | POWER MEASURE
measurement
Measures the power. POWER
MEASURE
MEASURE MELASAPOWER, EXE MEAS? POWER
Transferring measured RES? 1,w
results
{I:dBm value
w: pW value}
5223 eﬂ:fn ﬂiﬁﬁiﬁ:ﬁ POWER PWRSTARTAD PWRSTART? D
B e - MEASURE START
Sets the point where | prygrpp PWRSTOPAP PWRSTOPD? D
power measurement
ends, MEASURE STOP
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SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (27/44)

Parameter
Program Query Response
Qutline Control item command :
BEMzasure function | MEASURE
(Cont)
» Mask measurement| MASK
Measures the mask. MASK MEASURE
OFF MEASAMASK, OFF  — —_—
ON MEASAMASK, ON _
CHECK. TEMP MEASAMASK, CHECK | MEAS? MASK
Result input —_— RES? cl,cz
o, :LIMIT1 {PASS=0
Check result FATL=1 )
¢, LIMIT2
Check result
Moves the mask. MASK
MOVE
MOVE X MASKMVEAL MASKMVX? f
MOVEY MASKMVYAL MASKMVY? 1
SAVE MASKMSV _ _
CANCEL MASKMCL — E—
Selects the mask. SELECT
MASK No.
1 MASKAL MASK? 1
2 MASKAZ2 MASK?. 2
3 MASKAZ MASK? 3
4 MASKA4 MASK? 4
5 MASKADL MASK? .5
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SECTION7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (28/44)

Parameier
- Program Query Response
Qutline Control item command
WMeasure function | MEASURE
* Mask measurement . MASK
{Cont)
Selects the LIMIT SELECT LIMIT
" Hine. LINE
LIMIT1 UPPER
OFF MASKSLCTAUPL, @
MASKSLCTAUPL, OFF, MASKSLCT?UPL| OFF
ON MASKSLCTAUPL, L _
MASKSLCTAUPL,ON | MASKSLCT?UP1| ON
LIMIT2 UPPER
OFF MASKSLCTAUP2,d —
MASKSLCTAUP2, OFF| MASKSLCT?UPZ| OFF
ON MASKSLCTAUP2,1 _
MASKSLCTAUP2,0N | MASKSLCT?UPZ] ON
LIMIT1 LOWER . ; ‘
OFF MASKSLCTALW1, @
MASKSLCTALW1, OFF| MASKSLCT?LW1| OFF
ON MASKSLCTALW1, 1
MASKSLCTALW1,ON | MASKSLCT?LW1| ON
LIMIT2 LOWER
OFF MASKSLCTALWZ , D EEm— _
MASKSLCTALW2, OFF| MASKSLCT?LW2| OFF
ON MASKSLCTALWZ, 1
MASKSLCTALWZ2,0N | MASKSLCT?LWZ| ON
« Template MANAGE
management TEMPLATE
function
Selects the template SELECT
number. TEMPLATE No.
' 1 MTEMPAL MTEMP? 1
2 MTEMPAZ MTEMP? 2
3 MTEMPA3 MTEMD? 3
4 MTEMPA4 MTEMP? 4
5 MTEMPAS MTEMP? 5
Selects the LIMIT SELECT LIMIT
line. LINE
LIMITI UPPER MTEMPLAUPL MTEMPL? UuP1l
LIMIT2 UPPER MTEMPLAUPZ MTEMPL? Uup2
LIMIT1 LOWER | MTEMPLALW1 MTEMPL? LWl
LIMIT2 LOWER | MTEMPLALWZ2 MTEMPL? LW2
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" SECTION7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (29/44)

Parameter _
Programd Query Response
Outline Control item comman
M\easure function | MEASURE
* Template MANAGE
management | TEMPLATE
function
(Cont) | TEMPLATE LEVEL
Sets _thf: lev_el Eiata MODE
by distinguishing the ABSOLUTE MTEMPRELAOFF | MTEMPREL? OFF
relative vaiue from RELATIVE MTEMPREL AON MTEMPREL? ON
the absolute value. A g
INSERT MTEMPINApR,t,1 |—— —
Adds 1 point to . TEMPLATE POINT
template data. DATA
REPLACE MTEMPRPAPR, T, 1 —_— —
Changes 1 point of TEMPLATE POINT
template data. DATA
READ TEMPLATE E— MTEMPPD? AP t,1
Reads 1 point of POINT DATA
terplate data.
TEMPLATE POINT MTEMPDELAP —_— —_—
Deletes 1 point of DATA
template data. DELETE
INITIATE
Initializes the . LINE/TEMPLATE )
template data. LIMIT1 UPPER MTEMPINIAUP1 |—— —
LIMIT2 UPPER MTEMPINIAUPRZ2 _— —
LIMIT1I LOWER MTEMPINIALWL _— _—
LIMIT2 T.OWER MTEMPINIA LWZ2 _ _

7-31




SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (30/44)

Parameter :
‘ Programd Query Response
Outline Control item comman
W)easure function | MEASURE
» Template MANAGE
managemeant TEMPLATE
function (Cont)
Specifies how the DISPLAY
tqrnplate data is TEMPLATE
displayed. MODE
GRAPH MTEMPDSPAA GRAPH | MTEMPDSE? GRAPH
LIST MTEMPDSEALIST MTEMPDSE? LIST
Sets the ternplate TEMP LABEL MTEMPLABRELAN, MTEMPLABEL?n| text
label. ttext!
» Mask MANAGE
management MASK
function
Selects the mask SELECT
number. MASK No. ‘ ‘
1 MMASKA L MMASK? 1
2 MMASKA 2 MMASK? 2
3 MMASKAZ MMASK? 3
4 MMASK A4 MMASK? 4
5 MMASKAS MMASK? 5
Selects the LIMIT SELECT LIMIT
line. LINE
LIMIT]I UPPER MMASKLATUPL MMASKL? TPl
LIMIT2 UPPER MMASKLAUP2 MMASKL? UPp2
LIMIT1 LOWER MMASKLALWL MMASKL? LWl
LIMIT2 LOWER MMASKLALW2 MMASKL? LW2
Sets the level databy | MASKIEVEL
distinguishing the MODE ‘
relative vawe from ABSOLUTE MMASKRELAOFF | MMASKREL? | OFF
) RELATIVE . MMASKREL A ON MMASKREL? ON
Adds 1 point to INSERT MMASKINAD,E,1 _ _—
mask data. MASK POINT
DATA
Changes 1 point of REPLACE MMASKRPAD,t,1 |——  —
mask data. MASK POINT
DATA
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Table of MS2665C/67C/68C Device Messages (31/44)

Parameter
- Programd Query Response
Outline Control item comman
HMeasure function
*» Mask MANAGE
management | MASK
function (Cont)
mask data. DATA
Deletes 1 point of DELETE MMASKDEL AP —_— —
mask data. MASK POINT
DATA
Initializes the mask INITIATE
data. LINE/MASK )
- LIMIT1 UPPER MMASKINIATUP1 _ —_—
LIMIT2 UPPER MMASKINIAUPZ2 — _
LIMIT1 LOWER MMASKINIALWL _ _—
LIMIT2 LOWER MMASKINIALW2 E— _
Specifies how the DISPLAY
mask data is MASK
displayed. MODE
GRAPH MMASKDSPAGRAPH | MMASKDSPE? GRAPH
LIST MMASKDSPALIST MMASKDSP? LIST
Seis the mask label. | MASK LABEL MMASKLABEL AN, MMASKLABEL?n: text
* Channel Power
Measure , "text!'
Measuring Channel Power Measure
Channel Power ON MEAS ACHPWR, ON MEAS? CHPWR
OFF MEAS ACHPWE, OFF ' _—
Correction Factor Correction Factor CHPWRFACTAL CHPWRFACT? 1
MCalibration CALIBRATION
Executes calibration | CALIBRATION
with the internal ALL CALAD - —_
CAL signal. FREQ CALA1L - I
LEVEL CALAZ _— _—
M CALA3 _— —_—
Sets the frequency FREQ CAL
calibration function OFF FCAL1GAQ FCAL1Q? @
ON/OFE. ON FOAL1D? 1

FCAL1I®AL
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Table of MS2665C/67C/68C Device Messages (32/44)

Parameter

Programd Query Response
Qutline Control item comman
ECalibration CALIBRATION
PRESELECTOR TUNE :
MANUAL PRESEL A3 PRESEL? a
AUTO PRESELAAUTO —
‘ PP _— —_—
PRESET PRESELAPRESET _  —
HR5-232C RS-232C
Sets the baud rate. BAUD RATE .
1200 BRAUDAL120E BAUD? 1208
2400 BAUDA240% BAUD? 2400
4800 BAUDA £BEE BAUD? 4800
2600 BAUDA G600 | BAUD? 9500
Sets the parity. PARITY
EVEN PRTYAEVEN PRTY? EVEN
oDD PRTYAQODD PRTY? ODD
OFF DPRTY AQFF PRTY? QFF
Sets the data bit. DATA BIT
7bit .DATBAT DATB? 7
8bit DATBAS8 DATR? 8
Sets ;rhe stop bit. STOP BIT
1bit STPEBAL STPB? 1
2bit STPBAZ STPRB? 2
Sets the period of TIME OUT TOUTATL TOUT? t
reception time-out. ‘
MTitle TITLE
Tide entry TITLE ENTRY TITLEA 'text’ TITLE? text
KSEA 'text!  —
TENAX,V, 'text' | —— —_
Title display TITLE DISPLAY
OFF TTLAD _—
TTLAQFF TTL? TTLAOFF
ON TTLAL
TTLAON TTL? TTLACN
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SECTION7 TABLES OF DEVICE MESSAGES

Parameter

Program
d Query Response
Outline Control item comman
WCAL/UNCAL CAL/INCAL
Couple failure UNCAL
UNCAL DISPLAY
OFF UNCAD
UNCAQCFF UNC? UNCACFF
ON UNCA1 -
TUNCAON UNC? UNCACN
UNCAL STATUS
NORMAL —_— CGCL? TUCLAYD
UNCAL _— UCL? UcLAl
ESpectrum data SPECTRUM DATA
Trace A memory TRACE-AMEMORY | XMAAD,b XMA?AD,b | b
Trace B memory TRACE-B MEMORY XMBAD, b XMB?APR,b b
Trace BG memory TRACE-BG MEMORY | XMGADP, Db XMG? Ap,b b
Trace TIME TRACE-TIME XMTAp,b XMT ?AD,b b
memory MEMORY
Selects ASCII/ ASCII DATA BINAG —_— _—
Binary. _—
BINARY DATA BINAL —_— _
BPTA control PTA CONTROL
Switc:hes the PTA PTA SWITCH
function ON/QFF. OFF PTAAOFF
PTAANAD PTA? PTAAD
ON PTAAQON
PTAAL PTA? PTAAL
Selects the mode for PTL YO MODE
controlling PTA via OFPV DTLAD - -
GP-IB. INPUT(COMMAND | PTLA 1 - —
PROGRAM)
OUTPUT —_— PTL? text
(PROGRAM)
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Table of MS2665C/67C/68C Device Messages (34/44)

Parameter
Program q Query Response
QOutline Control item comman
EPTA conirol PTA CONTROL
{Cont)
Writes/reads the DUAL-PORT PMY A Aa, "b" PMYAa,C "pn
dual port memory. MEMORY
READ/WRITE
Selects the control CONTROL PORT
port for GP-IB. SELECT
RS-232C PORTAL PORT? PORTAL
GPIB PORT A2 PORT? PORTAZ2
PARALLEL (CENTRO) | PORT A3 PORT? PORTAZ
Defines the menu DEFINE MENUSET MENUSETAR, _— _—
set. ' text, ..
Defines the menu. DEFINE MENU MENUAnD, text,.. |—— _—
Opens the menu set. OPEN MENUSET MSOPEN AN _  E—
Initializes the CLEAR MENU DEFINE| CLRMENU —_— e
contents of the menu
definition.
Displays the entry OPEN ENTRY ENTRYAtext,n,a | —— —_—
prompt message. '
Reads the entry data. READ ENTRY —_— ENTRY? a
PTA execution State PTA STATUS
PTA ON PTAAL
PTA QOFF PTRAD
READY PTA? PTAAD
BREAK —_— DTA? PTAA]
BUSY _— PTA? PTAAZ
RUN e PTA? PTAAZ
PTL mode PTL MODE
PTL ON PTLAL —_— _—
PTL OFF PTLAL
READOUT PTL PTL? {PTL STATEMENT)
STATEMENT
Event generation EVENT
DELETE EDLYAt _ e
TIME ETIMAtL, t2,t3 |[—— —_
CYCLICAL BECYCAL B _—
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Table of MS2665C/67C/68C Device Messages (35/44)

Parameter
' Progran:j Query Response
Outline Control item commgn
WETL Librar PTA LIBRARY
Library down load PTA LIBRARY
START DOWN LOAD | DOWNLOAD _ _—
- DOWNLOAD END LOADEND _ _
Library file LIBRARY FILE ‘
SAVE SAVELIEA&[,b,c, -] | — —_—
LOAD LOADLIBAA —_ —
Common variable COMMON VARIABLE | VARA &, b VAR? Aa :b
Array common COMMON ARRAY .
variable DEFINE DIMAa,b[,c] -
ARRAY VARIABLE | DVARAa,b,c,d DVaAR? Aa,bl,c] d
Library execution EXECUTE LIBRARY libAname _— _
WOthers ETC.
Terminator TERMINATOR
LF TRMAG — _
CR/LF TRMAL _— _
Performs levei-3 INITIALIZE INT —_— _—
initialization of
measurement control I P
parameters.
partial PARATIAL PRESET ‘
initialization PRESET ALL PINIA® — S
PRESET
SWEEP CONTLOL PINIAL _— -
PRESET
TRACE PARAMETER | PINIAZ _— _—
© PRESET
_ LEVEL PARAMETER | PINI A3 —_— _—
PRESET
FREQ/TIME PARAMETER PTNT A4 —_— _
Sets the built-in TIMER SET
clock. DATE DATEAYVYYY,mm,dd | DATE? yyyy,mm, dd
TIME TIMEAQhh,mm,ss | TIME? hh,mm, ss
Calculates how long TIME COUNT E— TMCNT? | t(hr)
the device has been READ

powered cn.
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Table of MS82665C/67C/68C Device Messages (36/44)

Parameter .
Program Query Response
Outline Control item command
BOthers ETC.
{Cont)
LCD display LCD DISPLAY
' OFF DISPLAYAOFF —_ —_—
ON DISPLAY AON — _
Power-on state POWER ON STATE §
FIXED STATE(PRESET) | POWERONA IP POWERON? | IP
BEFORE POWER OFF . | POWERONALAST POWERON? | LAST
RECALL MEMORY POWERCNAN POWERON? | n
Erase error message | ERASE ERROR MESSAGE | HOLD _— ——
Selects the PARAMETER DISPLAY TYPE
parameter display TYPE-1 PARADSPAL PARADSP? |1
B TYPE-2 PARADSPA 2 PARADSP? | 2
TYPE-3 PARADSPA3 PARADSP? | 3
Time display TIME DISPLAY ‘
OFF TIMEDSPAQFF TIMEDSP? | OFF
ON TIMEDSP A ON TIMEDSP? | ON
| Selects the date DATE DISPLAY MODE
display mode. YYYY/MM/DD DATEMODE A YMD DATEMODE?| YMD
DD-MM-YYYY DATEMODE ADMY DATEMODE?| DMY
MMM-DD-YYYY DATEMODE AMDY DATEMODE?| MDY
Selects the comment | COMMENT DISPLAY
column dispiay type. | TITLE COMMENTATITLE COMMENT? | TITLE
TIME COMMENT A TIME COMMENT? | TIME
OFF COMMENT A OFF COMMENT? | OFF
Selects the display | COLOR PATTERN :
color pattern. PATTERN-1 COLORPTN A COLOR1 COLORPTN?| COLOR1
PATTERN-2 COLORPTN A COLOR2 COLORPTN?| COLOR2
PATTERN-3 COLORPTN A COLOR3 COLORPTN?| COLOR3
PATTERN-4 COLORPTN A COLOR4 COLORPTN?| COLOR4
USER PATTERN COLORPTN AUSERCOLOR | COLORPTN?, USERCOLOR
Copies the display | COPY COLOR PATTERN :
color pattern to the PATTERN-1 COPYCOLORACOLORL | —— _
DSer pattern. PATTERN-2 COPYCOLORACOQLOR2 | —— _
PATTERN-3 COPYCOLORACOLOR3 | —— _
PATTERN-4 COPYCOLORACOLOR4 | ~— _—
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SECTION 7 TABLES OF DEVICE MESSAGES

Parameter

Program
d Query Response
Outline Control item comman
EOthers ETC.
(Cont) ,
Defines the user DEFINE USER COLOR COLORDEF A COLORDEF? An|r,dg,b
color pattern. n,r,g,b
Reads the error READ QUTERROR COPE | — ERROR? el,e2
code. o
Auto set sweep time | AUTO SWEEP TIME .
FAST ASWTAFAST ASW? FAST
NORMAL (HI-LEVEL |ASWTASLOW ASBW? SLOW
ACCURCY)
Erase Warm up ERASE WARM UP ERASEWUP _—
message MESSAGE POWERCN? Ip
Execute frequency | FREQ DOMAIN SWEEP
domain sweep LOCK BY SWEEP FRODOMAINALCOCK FRODOMATIN? LOCK
UNLOCK FRODOMAINAUNLOCK | FRODOMAIN? UNLOCK
UNLOCK COUNT UNLOCKCCUNT An UNLCCKCOUNT? |n
Execute zero span ZERO SPAN SWEEP MODE
sweep mode DIGITAL SWEEP ZEROSPNMODE ADIGITAL | ZEROSPNMODE? DIGITAL
ANALOG SWEEP ZEROSPNMODE A ANALOG ZEROSPNMODE? ANALOG
Composite mode COMPOSITE MODE
NORMAL COMP ANRM COMP? NRM
PAL COMPAPAL COMP? PAT
NTSC COMPANTSC CCMP? NTSC
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Table of MS2665C/67C/68C Device Messages (38/44)

Parameter

Programd Query Response
Outline - Control item comman
BCommon GPIB COMMON

command and | COMMAND:EVENT

event status STATUS
Clears the Stams CLEAR STATUS *CLS _— —_—
Byte Register, COMMAND
Setsthebitinthe | SERVICE REQUEST *SREAD *SRE? n
Service Request ENABLE
Enable Register.
Returns the current | READ STATUS BYTE _ *STB? n
vatue of the Status
Byte.
Executes single sweep. | TRIGGER COMMAND *TRG _ —_—
Execotes the self test. | SELF TEST —_— *T3T n
Keeps the next | WAIT TO CONTINUE *WAT —_— _—
command on standby
during execution of a
device command.
Returns the IDENTIFICATION QUERY | —— *TDN? ANRITSU...
manufacturer name, ‘
model name, etc. of
the product.
Perform a level-3 RESET COMMAND *RST —_— e
device reset.
Synchronization OPERATION COMPLETE
mode between WAITING FOR SERVICE REQUEST =*QPC
device and controller | 4 imve rop UTPUT QUEUE IN DEVICE #QPC? 1
Sets or clears the STANDARD EVENT *ESEAN *ESE? n
Standard Event ENABLE
Status Enable
Register. STATUS
Reads the Standard | STANDARD EVENT m—— #*BHSR? n
Event Status Enable | STATUS REGISTER
Register.
Controls masking of | EVENT STATUS ESEZ AN ESEZ2? n
the Extended Event | ENARLE
Status.
Reads the Extended | EVENT STATUS —_— ESR27? n
Event Status. REGISTER

7-40




SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (39/44)

Parameter
. Program Quety Response
Qutline Conirol item command
BFrequency FREQUENCY COUNT
counter
* Frequency FREQ MEASURE
measurement
Measures the FREQ MEASURE
frequency. OFF MKCA@ MKC? ' MECAQ
MCAQFF _ _
MKFCAZ - MEKEC? @
MKFCAQFF EE— —_—
MEAS AFREQ, OFF
ON MECAL MEKC? MEKCA L
MCAQON
MEFCAL MKEC? 1
MKFCAON _—
MEASAFREQ, ON|MEAS? FREQ
Transferring measured | — RES? £
results
Sets the counter to COUNT
the specified RESOLUTION :
resolution. 1 Hz CRSAD CRS? CRSAY
MKFCRA1LHZ MKFCR? 1
10 Hz CRSAL CRS? CRSAL
MXFCRAIPHZ MKFCR? 19
100 Hz CRSAZ CRS? CREA2
MEKFCRA1PPHZ |MKFCR? 120
1kHz CRSA3 CRS? CREAZ
' MKFCRA1KHZ MKFCR? 1320
FREQ UP MKEFCRAUP _—
FREQ DOWN | MEFCRADN _ —
BFM damodulation | FM . MONITOR
waveform monitor
Sets the function for M
monitoring the FM MONITOR '
demodulation OFF SPFUNCAOFF |, SPFUNC? OFF
' FM MONITOR SPFUNCAFM SPFUNC? M
MONITOR
Sets the bandwidth FM RANGE FMRNGA £ FMRENG? £
for demodulating
FM.
Sets the coupling to COUPLING
the FM waveform AC COUPLING COUPLEAAC COUPLE? AC
FOnItor. . DC COUPLING COUPLEADC COUPLE? DC

7-41



SECTION 7 TABLES OF DEVICE MESSAGES

Table of MS2665C/67C/68C Device Messages (40/44)

Parameter

Program Query Response
Outline Control item command
HTrigaer/gate TRIGGER/GATE SWEEP
sweep
Gate function GATE MODE
OFF GATEAD _ _
‘ GATEAQFFEF GATE? OFF
GMDAG GMD? GMDAG
ON GATEAL ——
GATEAON GATE? ON
GMDA1 GMD? GMDAL
Sets the gate delay GATE DELAY TIME GDAT GD? T
time. : GDLAt GDL? GDLAt
Sets the gate length. GATE LENGTH GLAE GL? t
GLNAL GLN? GLNAT
Sets internal or GATE END ' .
external termination INTERNAL GEA INT GE? INT
of the gate interval. GEDAG GED? GEDAD
EXTERNAL GEAEXT GE? EXT
GEDAL GED? GEDA1
Sets the trigger TRIGGER MODE
E"““Zﬁi‘?iﬁf;mu o FREERUN TRGAD TRG? TRGAD
N =& TMAFREE TM? FREE
VIDEO TRGAL TRG? TRGAL
TMAVID T™? VID
LINE TRGAZ2 ) TRGE? TRGAZ
TMALINE TM? LINE
EXT TRGAZ TRG? TRGAZ
TMAEXT TM? EXT
WIDE IF VIDEO TRGA 7 TRG? TRGA7
TMAWIDEVID TM? WIDEVID
Sets the trigger TRIGGER SWITCH 7
switch. FREERUN TRGSAFREE TRGES? FRER
TRIGGERD TRGSATRGD TRGS? TRGD
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Table of MS2665C/67C/68C Device Messages (41/44)

Parameter
Programd Query Response
Qutline Control item comman
BSweep function | SWEEP CONTROL
Sets the trigger TRIGGER SOURCE
source. VIDEC TRGSOURCEAVID | TRGSCURCE? VID
LINE TRGSOURCEALINE | TRGSCURCE? LINE
EXT TRGSCURCEAEXT | TRGSOURCE? EXT
WIDE TF VIDEO TRGSCOURCEA TRGSOURCE? WIDEVID
WIDEVID
Sets the external EXT TRIGGER :
trigger level_type TYPE ‘
g‘gﬁgﬁg%éﬂ 10V EXTTYPEALQV |EXTTYPE? 19V
B ' TTL EXTTYPEATTL |EXTTYPE? TTL
Sets the sweep TRIGGER LEVEL TRGLVLAL TRGLVL? 1
trigger threshold
level.
TLVAL TLV? TLVAL
Selects the sweep TRIGGER SLOPE :
trigger slope. RISE TRGELPARISE | TRGELDP? RISE
TELAL TSL? TSLAL
FALL TRGSLPAFALL | TRGSLP? FALL
TSLAD TSL? TSLAG
Sets the time-out SWEEP TIME OUT GTQUTAL GTOUT? t

pericd for the trigger
sweep wait (this is
also the time-out
pericd of the GP-IB
talker function).
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Table of MS2665C/67C/68C Device Messages (42/44)

Parameter
Program q Query Response
Outline Control item comman
BAM/FM sound | AM/EM SOUND
monitor MONITOR
* Sound SOQUND
Selects the function AM/FM SOUND
for monitoring the MONITOR
sound from the
detector oiput. QFF MONAQFF MQN? OFF
MAMAG MAM? MAMA G
MEFMAD MFM? MFMAZ
AM MONAAM MON? AM
MAMAL MAM? MAMA L
™M MON A FM MON? FM
MEMA L MzM? MEMAL
FM NARROW MONAFMNARROW| MON? FMNARROW
Adjusts the volume AM/FM SOUND MONVOLAV MONVOL? v
of th_e sound MONITOR MVLAW MVL? MVL AW
monitor. VOLUME -
MGP-IB interface | GP-IB
Sets the time-out GPIB TIME OUT GTOUTAL GTCUT? T
period for the GP-IB
talker function (this
is also the period for
the trigger sweep
wait time-out).
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Table of MS2665C/67C/68C Device Messages (43/44)

Parameter
Programd Query Response
Outline Control item comman
EMemory Card MEMORY CARD
Selects the Memory SLOT SELECT '
Card slot, SLOT1 ‘ PMCSASLOTI1 bPMCS? SLOTL1
SLOT2 PMCSASLOT2 PMCS? SLOT2

Saves the template SAVE TEMPLATE FILE TEMPSAVE AT _— l—
data file. '

Loads the template LOAD TEMPLATE FILE TEMPLCADAIN —_— —_—
data file,

Saves the mask data SAVE MASK FILE MASKSAVEARN E— _
file.

Loads the mask data LOAD MASK FILE MASKLOADAD —— _—
file.

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

Loads the correction LOAD CORRECTION FILE| CORRLO2AD AN _ E—

data file.

Saves the menu SAVE MENU DEFINE FILE | MENUSAVEAN —— _
definition data file.

Loads the menu LOAD MENU DEFINE FILE; MENULOAD AN —_— E—
definition data file.
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Table of MS2665C/67C/68C Device Messages (44/44)

Parameter
Program Query Response
Outline Control item command
BExternal mixer | EXTERNAL MIXER
(MS2667C/68C only)
Selects mixer mode MIXER MODE
INTERNAL MXEMODEA INT | MXRMODE? INT
EXTERNAL MXRMODEAEXT | MXRMCODE? EXT
Mixer bias MIXER BIAS MBIASATN MBIAS? n
Conversion loss CONVERSION LOSS CNVLOSS A1 CNVILOS8S? 1
Select the exiernal BAND SELECT
mixer band K: 18.0 GHz to 26.5 GHz FULBANDAK FULBAND? K
A: 26.5 GHz to 40.0 GHz FULRBANDAA FULBAND? A
Q. 33.0 GHz to 50.0 GHz FULBANDAQ FULBAND? Q
U: 40.0 GHz to 60.0 GHz FULBANDAT FULBAND? U
V: 50.0 GHz to 75.0 GHz FULBANDAV FULBAND? v
E: 60.0 GHzto 90.0 GHz FULBANDAE FULRBRAND? E
W: 75.0GHzt0 110.0 GHz | FULBANDAW FULEBAND? W
F: 90.0GHzto 140.0 GHz | FULBANDAF FULBAND? F
D: 110.0 GHz to 170.0 GHz | FULBANDAD FULBAND? D
G: 140.0 GHz t0 220.0 GHz | FULBANDAG TULBAND? G
I. 220.0GHzt0325.0 GHz| FULBANDAJ FULBAND? J
Signal Identifier SIGNAL IDENTIFIER ‘
OFF SIGIDAG SIGID? 0
SIGIDAQFF
ON SIGIDAL SIGID? 1
SIGIDAON
BFrequency offset
{MS2667Ci63C only)
Offset mode FREQUENCY OFFSET MODE
Offset value OFF ' FOFMD AR FCFMD? 0
FOFMDACFF
ON FOFMDA1 FOFMD? i
FOFMDAON
OFFSET FREQUENCY
FOFFSETAE FOFFSET? £
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SECTION 8
DETAILED DESCRIPTION OF COMMANDS

This section describes the usable device and response messages in alphabetic order.
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SECTION 8 DETAILED DESCRIPTION OF COMMANDS

SECTION 8
DETAILED DESCRIPTION OF COMMANDS

This section gives detailed descriptions of the device messages for the MS2665C/67C/68C spectrum analyzer in
alphabetical order.

' ' | . .
% Message name spelled out : | Message headline |

CNF Center Frequnecy
B Function Sets the center frequency (same function as CF).
U — - S —— T .
: Program command i : Program query i i Response message :
i message ! | Mmessage i s }— -------------
\ \ \
Header Program command Query Response
CNF | CNFAL CNF? CNFAT
£=-100000003 to 0 to 3000000000
Transfers the data with no seffix code in units
of 1 Hz.
W Value of f —-100MHz 10 3.0GHz
W Suffix code None: Hz(1070) _
EZ: Hz(1070) » The data to the left of the colon is part of the
KHZ,KZ: kHz(10"3) program or response data

MHZ ,MZ:  MHZz(10"6) | . The data is to the right of the colon.
GHZ,GZ: GHz(10M9) .

H Initial setting Value of f=1.50 GHz
_ [ -
B Example CNFA123456‘\1 Device-dependent initial setting value |
CNFABEMHZ ' i

CNE'?

W Restrictions according to the model type and options
None
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Al

A1 Trace A Write ON
B Function Clears trace A waveform data to set the write mode to ON
(same function as AWRALI/CLRWATRA).
Header Program command Query Response
Al Al
B Example Al
A2
A2 Trace A Max Hold
B Function Controls writing of the waveform data to trace BG.
Header Program command Query Response
A2 AZ
H Example A2
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AAT
AAT RF Attenuator
B Function Switches the RF attenuator setting mode to AUTO or MANUAL.
Header Program command _ Query | Response
AAT | AATASW AAT? ARATASW
| Value of sw @: MANUAL
1: AUTO
W Suffix code None
H Initial setting 1:AUTO
B Example AATAL
ADJCH
ADJCH Adjacent CH Select
B Function Selects the subject channel to be calculated for an adjacent channel.
Header Program command Query Response
ADJCH| ADJCHAa ADJCH? a
W Value of a BOTH:  BOTH SIDES
UP: UPPER SIDE
LOW: LOWER SIDE
OFrF:  OFF

B Suffix code None
H Initial setting  BOTH:  BOTH SIDES
B Example ADJCHABOTH

- ADJCHALOW



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

ADJCHBW
ADJCHBW Adjacent CH Bandwidth
W Function Sets the bandwidth of the adjacent channel.
Header ~ Program command Query Response |
ADJCHBW | ADJCHBWAL ADSCHEBW? i
£=10 to0 9999990
Transfers the data with no suffix code in units
of 1 Hz.
M Value of f 10 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)
W Suffix code None: Hz(10M0)
HZ: Hz(10"0)
KHZ,KZ:  kHz(10"3)
MHZ,MZ:  MHz(10/6)
: GHZ, GZ: GHz(10"9)
M Initial setting 8 . 5KHZ: 8.5kHz
M Example BDJCHBWAS .5KHZ
ADJCHSP |
ADJCHSP Adjacent CH Sepalation
M Function Sets the separation of adjacent channel 1.
Header Program command Query Response
ADJCHSP | ADJCHSPAE _ ADJCHSP? f
: £=0 to 9999990
Transfers the data with no suffix code in units
of 1 Hz.
M Value of { 0 Hz to 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)
M Suffix code None: Hz(1070)
HZ: Hz(1070)

KHZ,KZ:  kHz(10"3)
MHZ , MZ: MHz(1076)
GHZ,GZ:  GHz(10M9)
M Initial setting 12 .5KHZ: 12.5kHz
W Example ADJCESPALl2.5kEzZ
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ADJCHSPF
ADJCHSPF  Adjacent CH2 Separation
B Function Sets the separation of adjacent channel 2.
Header Program command Query | Response
ADJCHSP | ADJCHSPFAL ADJCHSPF? £
£=0 t0 9999990
Transfers the data with no suffix code inunitof 1 Hz.
B Value of f 0 Hz to 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)
B Suffix code None: Hz(1070)

M [nitial setting

HZ: Hz(1010)
KHZ,XKZ: kHz(10"3)
MHZ ,MZ: MHz(10"6)

CGHZ,GZ: GHz(1079)

12.5KHZ: 12.5kHz

B Example ADJCHSPFAL12.5kHz
ADJINBW Adjacent Inband CH Bandwidth
M Function Sets the bandwidth of the adjacent inband channel
Header‘ Program command - o Query Response
ADJINBW | ADJINBWATE ADJINEW? f
£=10 to 9999990
Transfers the data with no soffix code inonitof 1 Hz
M Value of f 10Hz to 9.99999 MHz (10Hz resolution, Data below 10Hz is truncated)
W Suffix code None: - Hz(1070)
HZ: Hz(10"0)
KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(1079)
H Initial setting 8.5KHZ: 85kHz
B Example ADJINBWAS.SkHz
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AMB A-B->sA
W Function Finds the difference between Trace-A and Trace B, and saves the result in Trace-B.
Header Pragram command Query Response
AMB | AMBASW AMRBR?Y sw sw=0.1
M Value of sw 1,0N:0On

@, OFF : Off
B Suffix code None
M Initial setting OFF

B Example AMBACN
AMBPL
AMBPL Normalize(A - B + DL — A)
B Function Performs normalization (Trace-A — Trace-B + Display line level -> Trace-A).
Header Program command Query Response
AMBPL | AMBPLASW AMBPL? sw
M Value of sw 1,0N:0n
@, QFF : Off

- M Suffix code None
B Initial setting OFF
M Example AMBPLAON
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AMD
AMD Trace A Storage Mode
H Function Selects the mode for processing the trace A waveform.
Header Program command Query Response
AMD | AMDAR AMD AMDAD
M Value of n @: NORMAL
1: MAXHOLD
2: AVERAGE
3: MINHOLD
4 : CUMULATIVE
5: OVERWRITE
B Suffix code None
M Initial setting @:  NORMAL
B Example AMDA®D
APB
APB A+B—oA
B Function Adds Trace-A and Trace-B waveform data, and stores the resuit in Trace-B.
Header Program command Query Response
APE | APB —_— _—
B Example APB
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ARB
ARB Resolution Bandwidth
M Function Switches the mode fqr setting the resolution bandwidth to AUTO or MANUAL
Header Program command Query Response
ARB | ARBASW ARB? . ARBASW

W Value of sw @: MANUAL
1: AUTO

B Suffix code None

M Initial setting 1: AUTO

B Example ARBAD
ARBAL
AST
AST Sweep Time
B Function Switches the mode for setting the frequency sweep time to AUTO or MANUAL.
Header Program command : Query Response
AST | ASTAsW | AST? ASTAsW

M Value of sw @: MANUAL
1: AUTO

M Suffix code None

H Initial setting 1: AUTO

M Example ASTAD
ASTAL
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ASWT
ASWT Auto Sweep Time
H Function Sets the AUTO SWEEP TIME
Header Program command Query : Respeonse
ASWT | ASWTAsw sw=FAST, SLOW ASWT? sSwW sw=FAST, SLOW
-l Value of sw FAST: FAST
SLOW: NORMAL
M Suffix code None
M Initial setfing SLOW (provided te adress already allocated is not initialized)
B Example ASWTAFAST
’ ASWTASLOW
AT
AT RF Attenuator
M Function Sets the RF attenuator.
Header Program command ' Query ' Reéponse
AT ATAa AT? ln
ATAn
W Value of a AUTO: AUTO
UP: UP
DN : DOWN
M Value of n @ to 72 (1@step): 0to 70dB(10dB step)
M Suffix code None: dB
DB dB
M Initial setting ATT=Calculated value when AUTO is selected for ATT
B Example ATALD
ATALEG
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ATB

ATB Trace-A — Trace-B

M Function Copies the waveform data of Trace-A onto Trace-B.

Header ‘Program command Query Response
ATB | ATB.
W Example ATB
ATT
ATT RF Attenuator
H Function Sets the RF attenuator.
Header Program command Query Response
ATT ATTAN ATT? ATTAnN

W Value of n o 0dB 12: 60dB
1: 10dB 13: 70dB
2: 20dB
3: 30dB
4. 40dB
5: 50dB

M Suffix code None

- M Initial setting Calculated value when AUTO is selected for ATT
H Example ATTAl
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ATUN
ATUN Auto Tune
B Function 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
B Example ATUN
AUNITS
AUNITS Unit for Log Scale
H Function Sets the display units when the LOG scale is selected.
Header Program command Query Response
AUNITS | AUNITSAa AUNITS? a
M Value of a DBM : dBm
DBUV: dBuV
DBMV : dBmV
DBUVE: dBmV (emf)
V: \'
W W

W Suffix code None

M Initial setting DBM: dBm (provided the address already allocated is not initialized)

M Example AUNITSADEBM
AUNITSAV
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AUTO
AUTO Coupled Function All Auto
B Function Execﬁtes all coupled functions (RBW, VBW, SWT, and ATT) in AUTO mode.

Header Pragram command Query Response

AUTO AUTO

B Example AUTO
AVB
AVB - Video Bandwidth
H Function Switches the mode for setting the video bandwidth to AUTO or MANUAL.

Header Program command Query Response

AVB AVBADR - AVB? ‘ AVBAN
W Value of n @:  MANUAL
' 1: AUTO
2: OFF

W Suffix code None
H |nitial setting 1: AUTOC

B Example - AVBA®
AVBAl
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AVGPAUSE
AVGPAUSE Average Sweep Mode
W Function Specifies the processing (pause or continue) executed after the specified average
sweeps.
H_eader P'rogram command Query Response
AVGPAUSE | AVGPAUSEASW AVGPAUSE? SW | sw=0,1

M Value of sw

@,0FF:  Continue

1,0N: Pause
B Suffix code None
M Initial setting ON: Pause
M Example AVGPAUSEAON
AVR Number of Trace Average
~ M Function Sets the averaging rate (number of sweep repetitions).
Header Program command Query " Response
AVR | AVRAN AVR? AVRAN
M Value of n ] 4times
' 1: 8times
2: 16times
3 32times
4 128times
B Suffix code None
H Initial setting 1: 8times
B Example AVRAD
AVRAZ
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AWR
AWR Trace A Write Switch
B Function Controls writing of the waveform data to trace A.
Header Program command Query Response
AWR | AWRASW SW=ON,1,0FF0 | AWR? AWRASW sw=ON,OFF
M Valueofsw  1,0N:  TRACE A WRITE ON (same function as CLRWATRA)

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

M Initial setling i: . TRACE A WRITE ON
B Example AWRAD
AXB
AXB Exchange Trace-A and Trace-B
W Function Exchanges the waveform data of Trace-A and Trace-B.
Header Program command Query Response
AXB | AXB
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 BWRA1, CLRWATRB).
Header Program command Query Response
Bl |B1
B Example B1
B2
B2 Trace B Max Hold
H Function Allows the trace B waveform to be processed in MAX HOLD mode
(same function as BMDA1).
Header | Program command Query Response
B2 B2
W Example B2
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BAUD

BAUD Baud rate

B Function Changes the baud rate of the RS232C.
Header - Program command Query Response
BAUD | BAUDAD | BAUD? n

B Valueofn 122%:1200BPS

249 :2400 BPS
48@@ :4800 BPS
962@ : 9600 BPS

W Suffix code None
H Initial setting 2400:2400 BPS

B Example BAUDA9600
BGWR
BGWR Trace BG Write Switch
B Function Controls writing of the waveform data to trace BG.
Header Program command Query Response
BGWR | BGWRASW _ BGWR? BGWRASW sw=0N,OFF
M Valueofsw  1,0N: TRACE BG WRITE ON (same function as CLRWATRBG)

@,0FF: TRACE BG WRITE OFF (same function as VIEWATRBG)
W Suffix code None :
H Initial setting ON: TRACE BG WRITE ON

B Example BGWRAON

8-20



e

SECTION 8 DETAILED DESCRIPTION OF COMMANDS

BIN
BIN ASCIl / Binary Data Out
W Function Sets the format of output trace data to ASCII or BINARY.
Header Program command Query ‘ ' Response
BIN | BINASW
Ml Value of sw @,0FF:  ASCII
1,0N: BINARY
W Suffix code None
M Initial setting @: ASCII
M Example BINAD
BINAON
BMD
BMD Trace B Storage Mode
B Function Selects the mode for processing the trace B waveform.
Header Program command Query Response
BMD | BMDAnND BMD? BMDAN
H Value of n @: NORMAL
1: MAX HOLD
2: AVERAGE
3: MIN HOLD
4: CUMULATIVE
5: OVER WRITE
B Suffix code None
M Initial setting @: NORMAL -
BMD NG

B Example
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BND

BND Band Select

B Function Sets the band.

Header Program command Query Response
BI\Z{D BNDAD - BND? BNDAD

M Value of n - (MS2665C) (MS2667C) (MS2668C)
@: BAND AUTO= 0to21.2 GHz 0to 30.0 GHz 0 t0 40.0 GHz
1: BAND 0= 0t03.2GHz 0032GHz 003.2GHz
2: BAND 1= 2.9210 6.5 GHz 3.1t06.5 GHz 3.1t05.6 GHz -
3: BAND 1*+= 6.4 t0 8.1 GHz 6.4t0 8.1 GHz 5410 8.1 GHz
4: BAND 2= 8.0t0 15.3 GHz 8.0t0 15.3 GHz 7.91t0 14.3 GHz
5: BAND 3+= 15210212GHz 15210224 GHz 14.1t026.5GHz
6: BAND4t= = ————- 22.31030.0GHz 26.2t040.0GHz

B Suffix code None

M Initial setting AUTO: BAND AUTO= O0Hzto 21.2 GHz/30.0 GHz/40 GHz

W Example BNDA® : :
BND A3

M Restrictions according to model type and options
If equipment is MS2665C, n=6 can not be selected.
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BNDC
BNDC Band Select
M Function Sets the band.
Header Program command Query Response
BNDC | BNDCAa a=AUT0,0,1',1+,2+,3+,4+,  BNDC? a a=AUTO.0.1°,172F 3% 47,
1273 ) 1+ 3

H Value of a (MS2665C) (MS2667C)
AUTO: BAND AUTO= 0to 3.1 GHz 0t0 30.0GHz
D BAND 0= 0t03.2 GHz 0to3.2 GHz
1-: BAND 1—= 2.92 t0 6.5 GHz 3.1to 6.5 GHz
1+: BAND 1+= 6.41t0 8.1 GHz 6.4 to 8.1 GHz
2+: BAND 2+= 8.010 15.3 GHz 8.0t0 15.3 GHz
3+: BAND 3*= 15.2t021.2 GHz 15.2t0 22.4 GHz
4+ BAND 4t= ————- 22.31030.0 GHz

(MS2668C) '

AUTO: BAND AUTO= (t040.0GHz
@ BAND 0= 0to3.2GHz
1-: BAND 1= 3.1t0 5.6 GHz
i+: BAND 11= 54108.1 GHz
1++ BAND 1++= 7.91t014.3 GHz
2=~ BAND 2—= 14.1t0 26.5 GHz
3-: BAND 3—= 26.2t0 40.0 GHz

B Suffix code None

H Initial setting AUTO BAND AUTO= 0 Hzto 21.2 GHz/30.0 GHz/40.0GHz

M Example BNDCAAUTO
BNDCAL+

H Restrictions according to model type and options -
If equipment is MS2665C, a=0, 1—, 2+, 3+ can be selected.

If equipment is MS2667C, a=0, 1—, 1+, 2+, 3+, 4+ can be selected.
If equipment 1s MS2668C, a=0, 1—, 1+, 1++, 2—, 3— can be selected.
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BRIGHT

BRIGHT Adjust Brightness

B Function Selects the LCD display brightness.
Header Program command ‘ Query : Response
BRIGHT | BRIGHTAD BRIGHT? I

M Value of n 1 to 4

Bl Suffix code None

B Example BRIGHTA3

BSAUTO

BSAUTO - BW/SWT Auto

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

BSAUTO BSAUTO

B Example BSAUTO
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BTA
BTA Trace-B—Trace-A
W Function Copies the data of the Trace-B waveform to Trace-A.
Header Program command Query Response
BTA | BTA
M Exampie BTA
BWR
BWR Trace B Write Switch -
B Function Controls writing of the waveform data to trace B.
Header Program command Query Response
" BWR | BWRASW BWR? BWRASW sw=0ON,OFF

M Value of sw

M Suffix code
M Initial setting

B Example

1,0N:  TRACEB WRITE ON (same function as CLRWATRB)
@,CFF: TRACE B WRITE OFF (same function as VIEWATRG)

None

1: TRACE B WRITE ON

BWRAD
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C1

C1 A-BOff
H Function Turns the A-B function to OFF.
Header Program command Query Response
Cl Cl
B Example C1
C2
C2 A-BOn
H Function Turns the A-B function to ON.
Header Program command Query Response
c2 | c2
M Example c2
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CA

CA RF Attenuator Auto
B Function ‘Sets the attenuator 1o AUTO mode (same function as AATI, ATAAUTOB.
Header Program Qommand Query Response
CA CA

B Example CA
CAL Calibration
B Function Performs calibration using the internal CAL signal.

Header Query Response

Program command

CAL | CALARD

M Value of n

B Suffix code
B Example

D All

1: Frequency
2: Level

3: FM

None

CALA@
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CDT
CDT Set Correction factor on
W Function Controls correction of the frequen;:y characteristics.
Header Program commahd Query Response
CDT CDTAswW CDT? CDTAswW SW=0,1

M Value of sw @, OFF: Off

1,0N: On
W Suffix code None
M Initial setting 2: Off
B Example CDTAL ‘
CF
CF Center Frequency
B Function Sets the center frequency (same function as CNF).
Header ‘ Program command Query ) Hesponse
CF CEAE CF? £
CFAa £=-100000000 to 40000000000
' Transfers the data with no suffix code in units of 1 Hz.
N Value of f -100MHz to 40.0GHz
B Value of a UP: CENTER FREQSTEP UP (same function as FUP)
DN: CENTER FREQSTEP DOWN (same function as FDN)
W Suffix code f: None : Hz(10M0)
HZ: HZ(1070)

KHZ,KZ  kHz(10"3)

MHZ,MZ  MHz(1076)
GHZ,GZ  GHz(10"9)
None

-l Initial setting In111al value of f = 10.6 GHz (M82665C) 15.0 GHz (MS2667C), 20.0 GHz (MS2668C)
B Example CFA1235456

CFAS@MHZ
CFAUP

B Restrictions according io model type and optiocns
If equipment is MS2665C, upper limit of f is equal to 21.2 GHz
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz
8-28
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CHPWRFACT
CHPWRFACT Channel Power Correction Factor
- M Function Sets the Channel power correction factor.

Header Program command Query Response
CHEWRFACT | CHPWRFACTAL CHPWRFACT? | 1
M Value of | —99.99dB to0 99.99dB
W Suffix code None: dB

D, DBM, DM: dB

H Initial setting D: 0dB
[ | Example CHPWRFACTA-2.5DB
CLRMENU Clear menu define
M Function Initializes the d.ata defined on the menu.

Header Program command ' Query : - Response

CLRMENU | CLRMENU

M Example CLRMENU
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CLRW
. CLRW Clear & Write
B Function Clears the trace waveform data to set the write mode to ON.
Header Program command Query Response

CLRW | CLRWALT

M Value of ir TRA : Trace A (same function as AWRAL)
TRB: Trace B (same function as BWRAI)
TRBG: Trace BG (same function as BGWRAIL)
TRTIME: Trace TIME (same function as TMWRA1)

W Example CLRWATRA

CMK?

CMK? Current Marker Position

B Function Reads the current marker position.

Header Program command _ Query Response -
CMK? CMK? CMEAD
M Value of p 0 to 500
H Example CMK?
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CNF Center Fregency
W Function Sets the center frequency (same function as CF).
Header Program command Query Response
CNF CNFAE CNF? CNFAE
£=—100000000 to 49000000000
Transfers the data with no suffix code in units of I Hz.
M Value of f ~100MHz to 40.0 GHz
B Suffix code None : Hz(10°0)
HZ: HZ(1070)
KHZ,KZ: kHz(10°3)
MHZ,MZ: MHz(10"6)
) GHZ,GZ: GHz(10*®)
M |nitial setting Value of f = 10.6 GHz (MS2665C), 15.0 GHz (MS2667C), 20.0 GHz (MS2668C)
B Example CNFA123456

CNFAS0MHZ
CNF?

M Restrictions according to model type and options

If equipment is MS2665C, upper limit of £ is equal to 21.2 GHz
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz

CNVLOSS

CNVLOSS EXT Mixer Loss
M Function Sets a conversion loss value of the external mixer; a range from 0.00 to 99.99 dB
~ can be set with an increment of 0.01 dB.
(Setting can be performed on the measurement band currently selected.)
Header Program command Quéry Response
CNVLOSS | CNVLOSSAcC e=0.001099.99 | CNVLOSS? C =0.00 to 99.99 dB
M Value of ¢ 0.00 to 99.99 dB (0.01 dB step)
B Suffix code None: dB
DB: db
M Initial setting Initial value of ¢=18.00 dB
W Example CNVLOSSA20 .

H Restrictions according to model type and options

This command is a MS2667C/68C dedicated command. 8-31
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COLORDEF
COLORDEF Define user color pattern
| Bl Function Sets each frame color of user definition patterns.
Header Program command Query Response

COLORDEF | CCLORDEFAN,r,g,b COLORDEF?AnN r,g,b

M Value of n 0 to 16: Frame number

W Value of r,g,b 0 to 63: Strength of the display color of r(red), g(green), and b(blue)
W Suffix code None '
# Initial setting Set value of color pattern 1

B Example COLORDEFAL,48,50,63
COLORPTN
COLORPTN  Color pattern
B Function . Selects the display color from the display color patterns.
Header Program command Query Response
COLORPTN |COLORPTNAa COLORPTN? a
M Value of a COLOR1: Color pattern-1

COLOR2: Color pattern-2
COLOR3 : Color pattern-3
COLOR4 : Color pattern-4
USERCOLOR: User definition pattern
W Suffix code None
B Initial setting COLOR1: Color pattern-1

W Example COLORPTNAUSERCOLOR
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COMMENT
COMMENT Comment display
B Function Sets the display method for the comment column.
Header Program command Query Respecnse
COMMENT COMMENTAa COMMENT?
W Value of a TITLE:  Displays the title.
‘ TIME: Displays the time.
OFF: No comment 1s displayed .
B Suffix code None
M [nitial setting OFF: No comment is displayed.
B Example COMMENTATITLE
COMP
COMP Composite Mode
W 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 Response
COMP COMPAa COMP?
M Value of a NRM: Normal
PAL: PAL
NTSC: NTSC
M Suffix code None
W Example COMPAPAL
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CONTS

CONTS Continuous Sweep Mode

B Function Sets the sweep mode to continuous mode (same function as S1).
Header Program command Response

Query

CONTS |CONTS

M Example

CONTS

COPYCOLOR |
COPYCOLOR Copy into user pattern from Color pattern

Ml Function Selects the display color pattern, and copies it to the user definition pattern.
Header Program command Query Rasponse
COPYCOLOR | COPYCOLORAA
H Value of a COLORLl: Color pattern-1
COLCRZ: Color pattern-2
COLOR3: Color pattern-3
COLOR4: Color pattern-4
B Suffix code None
H Example COPYCOLORACCLOR4
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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
CCRC | CORC

W Example CORC

All frequency data and level data are initialized. The initialized data is used as the
( dB correction values in each frequency range.

CORD
CORD Correction Factor Entry

M 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 |CORDAn, £, 1 w0149 | CORD?An CORDAE, 1
f=010400GHz  1=-100.00 to +100.00dB f = 0 to 400 000 000 O0C (1o wnits)
(incremented in 0.01 dB steps) 1=—100.00 to +100.00 dB (incremented in 0.01 steps)
MW Value of n 0to 149
M Value of { 0 to 400GHz
B Value ofQ ~100.00 to +100.00 dB (incremented in 0.01 dB steps)
B Suffix code f: None: Hz(1070)
HZ: HZ(1070)

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

l: | None : dB
DB: dB
B Example CORDA@, 1MHZ, 10

CORDAL, 202223, 19
If fn —1<fn<fn +1 is not satisfied when n—1<n<n+1, an error occurs.
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CORR

CORR Correction Factor Select
B Function Selects the type of correction factor.
Header Program command Query ‘ Response
CORR | CORRAN CORR? CORRAN
M Value of n @,0FF: OFF
1: CORR1
2: CORR2
3: CORR3
4 CORR4
5z CORRS
B Suffix code None
M Initial setting D: OFF (the correction factor already registered is not initialized)
B Example CORRAQZ
CORRAZ2
CORRAZ4
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

CORRLABE | CORRLABELAIm, text CORRLABEL?AnN | "text"

‘W Value of n 1to 3 :

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

W Example CORRLABRELAZL, "CORRECTION FACTOR"
CORRLABELAZ, 'MS2665C!
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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 | CORRLOADAN
M Value of n 1t0 99
W Suffix code None .
H Example CORRLOADAL
CORRSAVE
CORRSAVE Save Correction data |
M Function Saves the internal correction data to the memory card. '
Header Program command Query Response
CORRSAVE CORRSAVEAH
M Value of n 1t099
-l Suffix code None
B Example CORRSAVEA1L
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COUPLE
COUPLE Coupling Mode
W Function Switches the coupling to AC or DC to monitor an FM waveform.
Header Program command Query : Response
COUPLE | COUFLEAa COUPLE? a
W Value of a BAC: AC COUPLING
DC: DC COUPLING
B Suffix code None
B Initial setting AC: AC COUPLING
B Example CQUPLEAAC
COUPLEADC
CR
CR Resolution Bandwidth Auto
W Function Sets the resolution bandwidth selection to the AUTO mode
(same function as ARBVAL, RBAAUTO).
Header Program command Query Response
CR CR
B Example CR
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CRS Count Resolution
W Function Selects the resolution of the frequency counter.
Header Program command Query Response
CRS | CRSAN CRS? CRSAN
M Value of n @: 1Hz
‘ 1: 10H=z
2: 100H=
, 3: 1kHz
B Suffix code None
M Initial setting 3: 1kHz
M Example CRSAQ
CRSA3
CT Sweep Time Auto
B Function Sets the frequency sweep time to AUTO mode
(same function as ASTAL, STAAUTO).
Header Program command Query Response
CT CT
B Example CT
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Cv

cv Video Bandwidth Auto
[ | Func;[ion Sets the video bandwidth to AUTO mode
(same function as AVBAI1, VBAAUTO).
Header Program command Query _ Response
Cv cv
B 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 DATB? n
B Value of n 7: 7 bit

8: 8 bit
W Suffix code None
H Iniiial setting 8: 8 bit
H Example DATBA7
DATE

DATE  Date

M Function Sets the built-in clock of the spectrum analyzer to the specified date.

Header Program command Query Response
DATE | DATEAYYyy,mm,dd DATE? vyyy,mm, dd

B Value of yyyy 1960 to 2059 (year)

M Vvalue of mm 01 to 12 {month)

B Value of dd 01 to 31 (day)

B Suffix code None

B Example DATEALS97,@3,31
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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
DATEMCDE | DATEMODEAz DATEMODE? a
W Value of a YMD : Year/month/date

DMY : Day-month-year

MDY : Month-day-year
B Suffix code None :
N Initial setting YMD : Year/month/da

&3 Example DATEMODEAMDY
DET
DET Detection Mode
Hl Function Selects the detection mode for the waveform data being displayed.
Header Program command Query Response
DET |DETAd DET? d d=P0OS.$MP,NEG
M Value of d @ POSITIVE PEAK
1: SAMPLE
S 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 DETAQ ‘
DETASMP
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DETM
DETM Detection Mode
B Function Selects the detection mode for the specified trace.
Header Program command Query Response
DETM | DETMAtY, a DETM?Atr a
) W Value of tr TRA: Trace A
’ TRB: Trace B
TRIME: Trace TIME
MW Value of a POS: POSITIVE PEAK
SMP: SAMPLE
NEG: NEGATIVE PEAK
NRM : NORMAL
B Suffix code None
M Initial setting POS: POSITIVE PEAK
B Example DETMATRA, POS

p—

DETMATRE, SMP
DETMATRIME , SMP
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DFMT
DFMT Display Format
B Function Specifies the display mode/format.
Header Program command Query Response
DFMT | DEFMTAa DFMT? a
W Value of a A: Trace A
B: Trace B
TIME: Trace TIME
AB1: Trace A/Trace B (A & B)
AR2: Trace A/Trace B (A/B)
AB3: Trace A/Trace B (A<B)
ABRG1: Trace A/Trace BG (BG>A)
ABG2: Trace A/Trace BG (BG<A)
ATIMEl: Trace A/Trace TIME (TIME>A)
"ATIME2: Trace A/Trace TIME (TIME<A}
W Suffix code None
M initial setting  A: Trace A
B Example . DFMTATIME
DIM
DIM Dimensional common variable
B Function Declares array common variable for PTA.
Header Program command - Query Response

DIM | DIMAa,n[,m]

Bl Value of a

M Value of n
M Value of m

- M suffix code
B Example

8-44

Array common variable name(integer/real-number numerical variable name,
alpha-numerical characters of less than 7 characters)

1 to 1024: One-dimensional array size

1 to 1024: Two-dimensional array size, omittable

None

DIMAABC,10,0 --- Declares DIM @ ABC(10).

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

DIMAGHIS5,5 --- Declares DIM @GHI(S,5).
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DISPLAY
DISPLAY LCD Display On/Off
B Function Specifies whether the LCD display is on or off.
Header Program command Query Response
DISPLAY | DISPLAYASW

W Value of sw OFF: LCD display is off.

ON: LCD display is on.
B Suffix code None
H [nitial setting ON: LCD display is on.
M Example DISPLAYAOFF | :
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DL Display line,Display-line Level
B Function Turns the display line on or off, and sets its level.
Header Program command Query Response
DL DLAswW DL? CFF
' DLAL I; A vailable for the current scale unit, provided
that WV units are selected for V, and W units are
selected for W.

B Value of sw

MW Value of O

W Suffix code

B Initial seiting
B Example

8-46

oN: ON
OFF: QOFF

Value equivalent to full scale of current Y-axis.
For LOG scale: RLV-100to RLV
For LIN scale: Gto 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

DBRUV: dBuv

DBUVE: dBuV (emf)

Vs v '

MV : mV

Tv: uVv

W: A\

MW ¢ mW

UW: uw

NW: nW

PW: pW

FW: W

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

DLAQEF
DLA-1¢%.2DBM
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DLT
DLT Time Delay
M Function Sets the delay time.
Header Program command Query Response
DLT | DLTACL DLT? DLTAL
W Value of t —1000s to 65.5ms
M Suffix code US: s
' MS: ms
S: )
M Initial setting @: s
B Example DLTA-20MS
DOWNLOAD Download PTA-library name
W Function Starts the registration of the PTA library.
Header Program command Query Response
DOWNLOAD DOWNLOADL\a
M Value of a PTA-library name of less than 8 characters
MW Suffix code None
B Example DOWNLCADASAMPLEL

8-47



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

DSPLV
DSPLV Marker Level Absolute ; Relative
W Function Specifies the marker level in the absolute value display or in the relative value
display when seen from the display line.
Header Program command Query Hesponse
DSPLV DSPLVAa DSPLV?

ABS:

- M Value ofa Absoclute value
REL: Relative value
B Suffix code ~ None
H initiai setting ABS: Absolute value
B Example DSPLVAREL
DSPLVM
DSPLVM Marker Level Absolute/Relative
M Function With the trace mode specified, also specifies the marker level in the absolute value
display or in the relative value display when seen from the display line.
Header Program command Query Respdnse
DSPLVM | DSPLVMAtT, a DSPLVM?AtT

M Value of tr

M Value of a

W Suffix code
M Initial setting

B Example
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TRA: Trace A
TRE: Trace B
TRIME: = Trace Time
TRBG: Trace BG
ARS: Absolute value
REL: Relative value
None

. ARS: Absolute value
DSPLVMATRA, REL
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DVAR

DVAR = = Write value to dimensional common variable
B Function Write a value at array common variable for PTA.
 Header Program command Query Response

DVAR |DVARA&z,n,m,d DVAR?Aa,n,m d
H Value of a Axtray common variable name(integer/real-number numerical variable name,

' alpha-numerical characters of less than 7 characters)

H Value of n 1 to 1024: One-dimensional array size
M Value of m -1, 1 to 1024: Two-dimensional array size, omittable
M 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
DVARAGHIL2,3,-54.3 --- @GHI(2,3)=-534.3
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E1
E1 Peak Search
B Function Executes the function for peak search (same function as MKSAOQ,MKMP).
Header Program command Query Response
E1l E1l
M Example El
E2
E2 Marker to CF
Bl Function Sets the marker to the center frequency (same function as MKRA3, MKCF).
Header Program command Query Response
E2 | E2 |
B Example E2
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E3

E3 Marker to CF Step Size
M Function " Sets the marker to the frequency step size (same function as MKRASM, MKSS).
Header Program command Query Response
E3 | E3 |
B Example E3
E4
'E4 Marker to REF
M Function Sets the marker to the reference level (same function as MKRA4, MKRL).
Header Program command Query Response
E4 E4
B Example E4
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ECYC

ECYC Event Cyclical
Bl Function Sets the generation period of event interruption for PTA.
Header Program command _ Query Response
ECYC | ECYCAL
H Value of t 0 to 3600 (s, 0.1 s resolution)
For 0, event 1s not generated.
W Suffix code None
W Example ECYCA2
EDLY
EDLY Event Cyclical
M Function Event Delay for PTA.
Header Program command Query Response

EDLY | EDLYAL

B Value of t

M Suffix code
B Exampie
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0 to 3600 (s, 0.1 s resolution)
For 0, event is not generated.
None

EDLY/\30
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ENTRY

ENTRY Open entry
MW Function Specifies the entry (prompt for input).

Header Program command Query Response
ENTRY | ENTRY/Atext,n,a ENTRY? b

|| Valué of text

M Value of n

B Value of a
MW Value of b

B Suffix code:

M Example

Input prompt: String of up to 20 characters enclosed by single or double quotes.
HZ-system numeric key + data knob + Step key

2,

.“?9??:‘9\5{1:'?‘?9!‘9:—.‘0

1 to 16: Input type

: Deletion of input prompt

Hz-system numeric key + data knob + Step key
Hz-system numeric key + daia knob

Hz-system numeric key + Step key

Hz-system numeric 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-system numeric key

dB-system numeric key + data knob + Step key
dB-system numeric key + data knob

: dB-system numeric key + Step key

: dB-system numeric key

: No-unit-system numeric key + data knob + Step key
: No-unit-system numeric key + data knob

: No-unit-system numeric key + Step key

: No-unit-system numeric key

Hz-system numeric key: Valid for Hz/kHz/MHz/GHz keys
sec/V/W-system numeric key: Valid for us/ims/s, 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

Display of current value

Input data (value of each input type)

Numeric input: Converted numeric data according to unit key

Input type 1to4: 1 Hz unit
5t08: 1ns/1nV /1 oW unit
9t012:  0.01 dBm/0.01 dB Unit
13to 16: input data as it is

Step up key: "STEPAUP"

Step down key: "STEPADOWN"
Data knob counterclockwise: "KNOBALEFT”
Data knob clockwise: "KNOBARIGHT"
Input cancelled: Bl

Double entry opened: "% % %"

None

ENTRY A"enclosed Channel—" 13,"1"

ENTRY?

8-53



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

ERASEWUP
ERASEWUP Erase warm up message

M Function Erases the message of warm up.
Header Program command Queary Response
ERASEWUP | ERASEWUP
M Example ERASEWUP
ERROR?
ERROR? Read out error code
B Function Reads the contents of errof codes, for example, details of an execution error.
Header Program command Query Response
BERROR? _— ERRCR? el,e2

M 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

S01: 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)
B 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 | ESE2/An ESE2?
M Value of n @ to 255: Represents the sum of the bit-weighted values enabled by the
20=1,21=2 27=4,23=8 24=16,2°=32,2°=64,2"=128 corresponding to
: bits 0, 1, 2, 3, 4, 5, 6, 7 of theEND Event Status Register.
B Suffix code None
M Example ESE2AL
ESR2?
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
ESRZ27 ESR27?
M Value of n 0 to 255
B Suffix code None
W 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 ETIMAtL, t2,t3
W Value of t1 to 3
t1: Hour (0to23)
t2: Minute(0 to 59)
£3: Second(0to 539)
B Suffix code None
W Example ETIMA1Z,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
B Example EX
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| EXTTYPE
EXTTYPE Ext Trigger Input Type
W Function Chooses the level of the external trigger when EXT is selected for the trigger source.

Header Program command Query Response
EXTTYPE EXTTYPEA&a EXTTYPE? la
M Value of a 10V +10V input Level
TTL: TTL input Level

B Suffix code None
H Initial setting 19V : +10V input Level
B Example EXTTYPEALOV

EXTTYPEATTL
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FA
FA Start Frequency
Bl Function Sets the start frequency (same function as STF).
Header Program command Query Response
FA | FAAE | FA? £
£=-100000000 10 0 to 40006000000
Transfers the data with no.suffix code in units of 1 Hz.
H Value of -100MHz to 40.0GHz
W Suffix code None: Hz(10"0)
HZ: Hz(1070)

W Initial setting
B Example

W Restrictions according to model type and options
If equipment is MS2665C, upper limit of { is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.

KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(1079)
Initial value of f = 0 Hz
FAALGZ

FB Stop Frequency
B Function Sets the stop frequency (same function as SOF).
Header Program command Query Response
FB | FBAE FB? £ .

£=-100000000 to 0 to 40000000000
Transfers the data with no suffix code in units of 1 Hz.

M Value of f -100MHz to 40.0GHz

M Suffix code None: Hz{10"0)

HZ: Hz(10M0)

B Initial setling
M Example

B Restrictions according to model type and options
If equipment is MS2665C, upper limit of f is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.
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KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(10%6)
GHZ,GZ: GHz(10"9)

Initial value of f = 21.2 GHz (MS2665C), 30.0 GHz (MS2667C), 40.0 GHz (MS2668C)

FRA2GHEZ
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FCAL10
FCAL10 Frequency Cal On/Off '
Ml Function Specifies whether the Freq Cal is performed.
Header Program command . Query Response
FCALL1O FCAL10Asw FCAL10O? sw
B Value of sw 1: On
- @D Off
H Suffix code None
M [nitial setting 1: On
B Example FCAL1GAQD
FDN
FDN Center Frequency Siep Down
M Function Decreases the center frequency by the frequency step size if it has been set

{same function as CFADN).

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

FMRNG FM Range
W Function Sets the bandwidth for demodulating FM when trace TIME is selected for FM monitorin g.
Header Program command Query Response
FMRNG | FMRNGA £ FMRNG? £
£22000 to 200000
Transfers the data with no suffix code in units of 1 Hz.
W Value of f 2kHz to 200kHz : 2kHz/div to 200kHz/div
#l Suffix code None : Hz/div
HZ: Hz/div

KEZ,XZ: kHz/div
MHZ,MZ: MHz/div
GHZ,3Z: GHz/div

H Initial setting 20gkHz /div

B Example FMRNGA2@KHZ
FOFFSET
FOFFSET =  Frequency Offset
B Function Sets the frequency offset value.
Header Program command Query Response
FOFFSET| FOFFSETAC FOFFSET? C=0t0 100GHz
W Value of ¢ 0Hz to 100GHz (IMHz step)
M Suffix code Nore : Hz (10A0)

HZ: Hz (10A0)

KHZ: . kHz (10A3)

MHZ : - MHz (10A6)

‘ GHZ : GHz (10A9)

M Initial setting QHzZ
W Example FOFFSETAS@@MHZ

FOFFSET?

M Restrictions according to model type and options
This command is a MS2667C/68C dedicated command.
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FOFMD

FOFMD Frequency Offset Mode
M Function Turns the frequency offset ON/OFF.
Header Program command Query Response
FO¥MD | FOFMDAa FOFMD? a=0,1
B Value of n 0,0FF: OFF

1,CN: ON
B Suffix code None
B Initial setting C: OFF
M Example FCFMDA®

FOFMD?
H Restrictions according to model type and options

This command is a MS2667C/68C dedicated command.

FRQ
FRQ Frequency Mode
W Function Selects the mode for setting the FG frequency band.
Header Program command Query Response
FRQ | FRQAN FRQ? FRQAT

W Value of n 0: CENTER-SPAN

2: START-STOP
W Suffix code None
H Initial setting 2: START-STOP
M Example FRQA®D ‘
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FRQDOMAIN
FRQDOMAIN Frequency Domain Sweep

B Function Sets whether to perform frequency lock operation of frequency aﬁs sweep (Trace-A, B) in every sweep.
Header Program command Query - Response

FRQDOMAIﬁ FROQDOMATINAa FRODOMATIN? a

M Value of a 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) :

W Suffix code None
M Initial setting LOCK: Performs a lock operation in every sweep.
B Example FRODOMAINAUNLOCK
FS
FS Full Span
H Function Sets the frequency span to the maximum value settable in the frequency band being set.

Header Program .command Query Response

FS 7S

B Example FS
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FSS

FSS Frequency Step Size
W Function Sets the frequency step size for stepping up/down the frequency (same function as SS).
Header Progfam command Query Response
FSS | F8SAE FSS? FESAT

£=1 to 40000000000
Transfers the data with no suffix code in units of 1 Hz.

H Value of f 1Hz to 40.0 GHz

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 setiing 1GHz
B Example FSSA1GHZ
FSSA1P0E

W Restrictions according to model type and options
If equipment is MS2665C, upper limit of £ is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.
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M Restrictions according to model type and options
This command is an MS2667C/68C dedicated command.

FULBAND
'FULBAND EXT Mixer Band Select
B Function Selects an external mixer's Band. There are eleven. BANDs from 0to 10. In GP-
IB, the selection is made according to BAND NAME.
Header Program command Query Response
FULBAND FULBANDAa =K, A Q.....T FULBAND? a a=KAQ..J
M Value of a Corresponds to one of K, A, Q, ..., Jin LIST OF EXTERNAL MIXER BANDS.
K BAND K (18.0to 26.5 GHz, 4+)
2 BAND A (26.5t040.0 GHz, 6+)
‘0  BAND Q(33.01050.0 GHz, 8+)
U BAND U (40.0to 60.0 GHz, 9+)
Vv BAND V (50.0t075.0GHz, 11+)
E BAND E (50.0 to 90.0 GHz, 13+)
W BAND W (75.0t0 110.0 GHz, 16+)
F BAND F (90.0to 140.0 GHz, 21+)
D BAND D<(110.0to 170.0 GHz, 26+)
G BAND G (140.0to 220.0 GHz, 34+)
J  BAND J(220.0to 325.0 GHz, 53+)
W Suffix code None
M Initial setting Initial setting of a=K
W Example FULBANDAQ
FULBANDAJ

FUP
FUP Center Frequency Step Up
M 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
W Value of sw 1,0N: ON

@,QFF: OFF

W Suffix code None
M |nitial setting OFF: OFF
H Exampie GATEAON

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

GD

GD Gate Delay
M Function Sets the delay time of the gate.
Header " Program command : Query Response
GD GDAL GD? t
t=0 to 63500
Transfers the data with no suffix code in units of 1 1s.
M Value of t 0 to 65.5ms
W Suffix code None : ms
Us: us
MS: ms
s 8
H Initial setting Initial value ofa=0s.
B Example GDA2@MS

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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GDL Gate Delay
B Function Sets the GATE delay time.
Header Program command Query Response
GDL | GDLAT GDL? GDLAL =0 to 65500
Transfers the data with no suffix code in units of 1 ps.
M Value of t 0 to 65.5ms
B Suffix code None : ms
Us: us
MS: ms
S: 8
M Initial setting @ Os
H Example GDLA2@MS

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

GE

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

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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GED

GED Gate End
B Function Sets internal or external termination of the gate interval.
Header Program command Query Response
GED | GEDAR GED? GEDAN
B Value of n @: INTERNAL (Internal timer)
1: EXTERNAL (External signal)
MW Suffix code None
H Initial setting @: INTERNAL (Internal timer)
B Example GEDAL

@ 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? ' [
=2 to 65500
Transfers the data with no soffix cods in units of 1 ps.
M Value of t 2us to 65.5ms
B Suffix code None: ms
Us: LS
MS: ms
S: . S
H Initial setting Initial value of t = 1 ms
W Example GLA2@MS

B 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
H Function Sets the gate width.
Header Program command Query Respeonse
GLN | GLNAt GLN? GLNAT t=2 to 65500
Transfers the data with no suffix code in units of 1 us.
W Value of t 2us to 65.5ms
M Suffix code US: Ve
MS: ms
S S

W 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
W Function Sets the gate on or off.

Header Program command . Query Response

- GMD | GMDAswW - GMD? GMDAsW sw=0,1

B Value of sw @, OFF: Off

1,0N: On
H Suffix code None
M Initial setting D Off
M Example GMDAL

B Restrictions according to model type and options

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

'8-68




GPIB Talker time out

SECTION 8 DETAILED DESCRIPTION OF COMMANDS

GTOUT

GTOUT
K 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
GTOUT | GTCUTAL GTOUT?
M Value of 1 to 255: 110255
@ : No time-out (infinite wait state)
W Suffix code None
M Initial setting 3@: 30s
W Example GTOUTAGQD
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HN

HN Band Select

B Function Sets the band.

Header Program command Query Response
HN HNASwW sw=0w3 | HN? sSwW sw=0to 5
' kK k
. (MS2668C)
M Value of sw @ BAND 0 BAND O
: 1: BAND 1- BAND 1-

2: BAND 1+ BAND 17 (n=1)
3 BAND 2% BAND 1t (n=2)
4: BAND 3+ BAND 2- (n=4)
5: BAND 4+ (MS2667C) BAND 3- (n=6)

W Suffix code Non6

M [nitial setting (BANDAAUTO)

B Example HNAG

W Note If there is HNAAUTO, response is "***".

B Restrictions according to model type and options
If equipment is MS2665C, SW=35 cannot be selected.
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HNLOCK
HNLOCK Band Select
M Function Sets the band.
Header Program command Query Response
HNLCCK [HNLOCKAES a=01o 5, OFF HNLOCK? b
M Value of a @: BAND 0 (Same function as BNDCA®)
1: BAND 1— (Same function as BNDCA1-)
2: BAND 1+ (Same function as BNDCA1+)
3: BAND 2+ (Same function as BNDCAZ2+)
4: BAND 3+ (Same function as BNDCA3+)
5: ' BAND 4+ (Same function as BNDCA4+) (MS2667C)
OFF: BAND AUTC (Same function as BNDCAAUTQ)
For MS2668C '
@ BAND O (Same function as BNDC @)
1: BAND 1~ (Same function as BNDC 1)
2: BAND 1t (n=1) (Same function as BNDC 2)
3: BAND 1% (n=2) (Same function as BNDC 3)
4: BAND 2= (n=4) (Same function as BNDC 4)
5: BAND 3~ (n=6) (Same function as BNDC 3}
OFF: BAND AUTO (Same function as BNDC AUTO)
M Value of b ON: BAND 0, 1-, 1+, 2+, 3+, 4+ (For MS2668C, 0, 1-, 1+, 1++, 2—, 3-)
QFF: BAND AUTO
B Suffix code None
M Initial setting OFF: BAND AUTO
B Example HNLOCKA?2

M Restrictions according to model type and options
If equipment is MS2665C, a=5 cannot be selected.
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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 | ENUNLK

B Example HNUNLK

HOLD

HOLD , Erase Error message

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

HOLDPAUSE

HOLDPAUSE Max/Min Hold Sweep Mode

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

Header Pfogram command Query Response
HOLDPAUSE! HOLDPAUSEAa HOLDPAUSE? a
M Value of a @,0FF: Continue ()
2 to 1024
B Suffix code None
M Initial setting @: Continue ()
| Example HOLDPAUSEA3Z2
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INI
INI Initialize
M Function Initializes all measurement contro! parameters to be initialized (same function as IP).
Header Program command Query Response
INT INT
B Example INT
INPTRNS
INPTRNS Input impedance Transformer
M Function Selects 75€2 Input Impedance Transformer(MA1621A).
Header Program commaﬁd Query Response
INPTRNS | INPTRNSAsw INPTRNS? sSwW

B Value of sw

W Suffix code
M Initial setting
B Example

ON: 75Q Transformer used
OFF: 75Q Transformer not used (50€2)

None
OFF

INPTRNSACN
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INZ Input impedance
W Function Selects input impedaﬁce.
Header Program command Query Response
INZ | INZAnNn INZ?

H Value of n 5@: 50 Ohm
75 : 75 Ohm
B Suffix code None
H Initial setiing 5@: 50 Ohm
M Example INZATS
IP Initialize
M Function  nitializes all measurement control parameters to be initialized (same function as INI).
Header Program command Query Response
Ip 1>
M Example Ip
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KSA
KSA Unit for Log Scale
M Function Sets the of LOG scale unit to dBm (same function as UNTAOQ).
Header Program comrand Query Response
KSA | KSA
M Example KSa
KSB
KSB Unit for Log Scale
M Function Sets the LOG scale unit to dBmV (same function as UNTAZ2).
Header Program command Query | Response
KSB | KSB
B Example KSB
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KSC
KSC Unit for Log Scale
M Function Sets the LOG scale unit to dBuV (same function as UNTAT1).
Header Program command Query Response
KsC | KsC
B Example KsC
KSD
KSD Unit for Log Scale
B Function Sets the LOG scale unit to V {(same function as UNTA3).
Header Program command Query Response
KSD | KSD
H 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

W Value of text String of up to 32 characters enclosed by single or double quotes
B Example KSEA"MS2665C/2667C"
' KSEA TSPECTRUM ANALYZER'

KSG

KSG Average ON
B Function Enables averaging.
Header Program command Query . | ' Response
KSG | KSG ‘
H Example KSG
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KSH

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

KSO
KSO Delta Marker to Span

B Function Sets the delta marker frequency to the frequency span
(same function as MKRA6, MKSP).

Header Program command Query  Response
KSO KsSO
M Example KSO
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LDN
LDN Reference Level step down
M Function Decreases the reference level by one step.
Header Program command Query Response
LDN | LDN

M Example LDN

LG Scale

B Function Sets the Y axis magnification and scale.

Header Program command ' Query ' Respense
LG LGAL LG? 1
LGAa
W Value of | D 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 Jogarithmic mode)
19: 10dB/div (sets the scaling function to logarithmic mode)

W Value of a U»: SCALE UP
DN : - SCALE DOWN

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

H Initial setting 10: 10dB/div

B Example LGAUP ‘ .

_ LGASDB
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LN
LN Linear Scale
W Function Sets the Y axis scale to linear.
Header Program command Query Respohse

LN LN

M Example LN

LOADEND

LLOADEND Term to download PTA library.

B Function Terminates PTA-library registration.
Header érogram 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 | LCADLIBAA
M Vaiue of & PTA-library file name (alpha-numeric characters of less than 6 )
B Example LOADLIBAa '
LOS
LOS Level Offset Value
B Function Sets the offset level.
Header Program cemmand - Query Response
LOS | LosAl LOS? LOSAL 1=-100.00to 100.00
Transfers the dara with no suffix code in units of 1 dB|
W Value of | —100 to 100.00dB
B Suffix code None : dB
DB: dB
M Initial setting D: 0dB
H Example LOSA2.@3DB
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LSS

LSS Reference Level Step size(Manual)
H Function Sets the step size (manual values) for increasing and decreasing the reference level.
“| Header Program command Query ‘ Response
LSS | LSsSAl LSS? LSSAl 1201 10 1000
Transfers the data with no suffix code in units of 1 dB.

W Value of | 0.1 to 100.00dB (0.01dBstep)
W Suffix code None : dB
DB,DBM,DM:  dB
M [nitial setting  Value of £ =1 dB
B Example LSSA6
LSSAlQ

LSSA
LSSA Reference Level Step Size(Auto)

W Function . Sets the step size (auto values) for increasing and decreasing the reference level
during LOG SCALE operation.

Header Program command Query : Response
LSSA | LESAAnR LSSA? LSSAAN a=1,2,3,10
M Value of n 1: 1div
2: 2div
5: 5div
13- 10div
B Suffix code None
H Initial setting 1: ldiv
W Example LSSAALY
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LUP
LUP Reference Level step up
B Function Increases the reference level by one step.
Header Program command Query Response
LUP | LUP P
B Example LUP
LVO
LVO Level Offset On/Off
H Function Sets the level offset on or off.
Header Program command 'Query Response
LVO | LVQAsw LVQ? LVOAsw

M Value of sw

B Suffix code
M Initial setting

B Example

@ Off
1: On
None

@: Off
LVOATL
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M1

M1 Marker Mode
M Function Turns off the marker mode (same function as MKRAZ2).
Header Program command Query - Response
M1 M1
m Example M1
M2 Marker Mode
M Function Sets the marker mode to NORMAL mode (same function as MKRAO).
Header Program command Query Response
M2 M2
W Example M2

M3

M3 Marker Mode
W Function Sets the marker mode to delta marker mode (same function as MKRA1).
Header Program command Query , Response
M3 M3
M Example M3
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MAC
MAC Marker Active
M Function Selects the active multi-marker.
Header Program command Query Response
MAC | MACAN MAC? MACAN
W Value of n 1t0 10
W Suffix code None
M Initial setting  1:  Marker1
B Example MACAS
MADJBWLN
MADJBWLN - ADJ-CH Band Line
W Function Sets the display of the adjacent channel range line ON/OFF.
Header Program command Query Response
MADJBWLN MADJIBWLNAsw MADJIBWILN? sw
W Value of sw OFF: OFF
ON: ON
M Suffix code None
M Initial setting OFF: OFF
B Example MADJBWLNAOFF
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MADJCTRLN |
MADJCTRLN ADJ-CH Center Line

B Function Sets the display of the adjacent channel center line ON/OFF.
Header Program command Query Response
MADJCTRLN MADJCTRLNASW MADJCTRLN? W
M Value of sw OFF : OFF
ON : ON
B Suffix code None .
M Initial setting ON: ON
M Example MADJCTRLNAOFF
MADJGRAPH

MADJGRAPH Adjacent CH Graph

B Function Sets the graph display function of ADJ-CH measure ON/OFF.
Header Program command Query Response
MADJGRAPH | MADJGRAFHASW MADHGRAPH? sSw
H Value of sw OFF: Graph display function OFF
ON: Graph display function ON
B Suffix code None
M [nitial setting ON: Graph display function ON
B Example MADJGRAPHAON _
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MADJINBWLN
MADJINBWLN INBAND-CH Band Line | '
B Function Sets the display of the inband channel range line ON/OFF.
Header 'Program command Query Response
MADJINBWLN | MADJINBWLNASW MADJINBWLN? MADJINBWLNASW
B Value of sw OFF: OFF
ON: ON
W Suffix code None
M Initial setting OFF: OFF
B Example MADJINBWLNAOFF
MADJMOD
MADJMOD ADJ-CH Measure Method
M Function Selects the calculation method of ADJ-CH measure.:
Header Program command Query Response
MADJMOD | MADJMODAA MADJIMOD? a
M Value of a MOD: Reference=Total Power (Mod method)
UNMD : Reference=REF LEVEL{Un-mod method)
INBAND: Reference=Inband(Inband Method)
M Suffix code None
M Initial setting MOD : Reference=Total Power(Mod Method)
B Example MADIMODAMOD
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MAM AM Monitor
B Function Selects the AM voice monitor.
Header Program command Quety Response
MAM | MAMAsw . MAM? MAMA swW
M Value of sw @: Monitor function OFF
1: Monitor function ON -
W Suffix code None
H Initial setting @ Monitor function OFF
M Example MAMAL

M Restrictions according to model type and options
If there is no opt.07 AM/FM 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? n

HWValue of n 1to 5 Mask No.)

M Suffix code None

H Initial setting 1

H Example MASKAL
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| MASKLOAD
MASKLOAD Load Mask data
M Function Reads the mask data from the external file.
Header Program command Query Response
MASKLOAD | MASKLOADAN
W Value of n 1to 99
W Suffix code None
B Example MASKLOADAL
MASKMCL
MASKMCL Cancel Moving Value
M Function Cancels moving value of the mask.
Header Program command Query Response
MASKMCL | MASKMCL
W 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
MASKMSV | MASKMSV
B Example MASKSV
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MASKMVX Mask Move X
B Function Moves the mask line along the X axis.
Header Program command Query Response
MASKMVX MASKMVXAL MASKMVX? il
f=—4000000000Hz to 4000000000z
W Value of f —40.0GHz to 40.0GHz
W Suffix code None : Hz

H Initial setting
B Example

KHZ,KZ: KHz
MHZ,MZ: MHz

GHZ : MHz
HZ
MASKMVXAL1@eHZ

B Restrictions according to model type and options. '
If equipment is MS2665C, upper limit of f is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of £ is equal to 30.0 GHz.

MASKMVY
MASKMVY Mask Move Y
B Function Moves the mask line along the Y axis.
Header Program command Query Respoﬁse

MASKMVY | MASKMVYAL

MASKMVY?

MW Value of |
B Suffix code

M initial setting
M 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 | MASKSAVEAD
M Value of n 1t0 99
W Suffix code None
B Example MASKSAVEAL
MASKSLCT
MASKSLCT Mask Limit Line Select
B Function Selects the LIMIT LINE used to evaluate the measured results using the mask functions.
Header Program command Query Response
MASKSLCT | MASKSLCTAa, sw MASKSLCT?Aa sw sw=ON,QFF
H Value of a UPL1: Limit] Upper
UpP2: Limit2 Upper
LW1: Limitl Lower
LWZ: Limit2 Lower
M Value of sw @,0FF: Off
1,0N: On

W Suffix code None
H Initial setting of f
W Example MASRSLKTAUPL, ON
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MBIAS
MBIAS EXT Mixer Bias
Hl Function Sets bias current of external-mixer measuring band currently slected with value of
a=0 to 20.0mA (incremented by 0.1mA)
Header Program command | Query Response
MEIAS| MBIASAa a=0to 20.0 MBIAS? a a=010 20.0
H Value of a 0 to 20.0mA

H Suffix code None
W Initial setting Initial value of a=0 (but not to be initialized)
B Example MBIASAL5.2
MBIASAL1.5
| Restnc’uons according to model type and options.
This command is an MS2667C/68C dedicated command.

MC
MC Frequency Counter
Bl Function Turns ON/OFF the function for measuring the marker frequency during dlsplay
using the counter (same function as MEASAFREQ).
.| Header Program command Query Response
MC MCAsw
H Value of sw ON: ON
OFF: OFF
A Suffix code None
M Initial setting OFF: OFF
B Example MCAON
MCAOQOFF
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MCL

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

MEAS | Measure Function

W Function Executes each item of the Measure functions when specified.
Header Program command Query Response
MEAS | MEASAdatal,data?2 MEAS? datal ,
datal=OFF FREQ,NOISE,0OBW,
ADIMASK, TEMP,POWER
CHPWR.CN

M Value of datal,data2
Format1:Specifies the measurement item and whether to switch it ON/OFF or execute it.

QFF: Measurement off

FREQ, ON: Frequency count ON

FREQ, OFF: Frequency count OFF

NOISE, ON: Noise calculation ON

NOISE, OFF: Noise calculation OFF

CBW, EXE: Executes the OBW calculation.
ADJ, EXE: Executes the ADJ-CH calculation.
TEMP, CHECK: Executes the template check.

MASK, CHECK: Executes the mask check.

POWER, EXE: Executes the burst power calculation.

Format2: Specifies the measurement item and calculation system. Then, specifies
whether to switch it ON/OFF or execute it.

NOISE, BABS: Sets the noisecalculation (Absolute method) to ON.
NOISE,CN: Sets the noise calculation (C/N ratio method) to ON.
OBW, XDB: ‘ Executes the OBW calculation (X dB down method).
OBW, N: Executes the OBW calculation (N% method).

ADJ, UNMD: Executes the ADJ-CH calculation (R: Ref Level method).
ADJ, MOD: Executes the ADJ-CH calculation (R: Total Power method).
ADJ, INBAND: Executes the ADJ-CH calculation (R: Inband method).
CHPWR, ON: Channel Power calculation ON

CHPWR, OFF: Channel Power calculation OFF
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MENU
MENU Define menu
| Funétion Defines the menu key (for F-key menuy).
Header

Program command Query Response

MENU | MENUAm, textl, text2,
. 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 title 1 to 3 :

B Value of n 1001 to 1020: Lower menu set
W Suffix code None
I‘Example MENUALlZ@, " Sample *"," Menu ","",101@
MENULOAD
MENULOAD Load Menu define data
M Function Reads out the menu define data from external files.
Header Pro‘gram command Query Response

MENULOAD | MENULOADAR

M Value of n
B Suffix code
W Example

1 to 99
None
MENULQOADAL
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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 ;| MENUESAVEAR
B Value of n 1t0 99
B Suffix code None
B Example MENUSAVEA1
MENUSET
MENUSET Define menu set
M Function Defines the menu set (one menu set).
Header Program command Query Response
MENUSET | MENUSETAmM, text,£1,£2,£3,£4,£5,£f6,n,pl,p2 R— —
W Value of m 1001 to 1020: Menu Set No.
W Value of text Character string enclosed by single or double quotates: Menu Set Title
W Value of f1to f6  None or 1001 to 1200: Menu No. 1 to 6 corresponding to soft keys 1 to 6.
W Value of n None or 1001 to 1020: Next page Menu Set
H Value of p1 1 to 4: Page No.
M Value of p2 1 to 4: Total Page
M Suffix code None
B Example MENUSETA1@@1, "Sample

Menu",1191,1122,1123,1194,119¢5,11¢6,,1,1
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MFM

MFM FM Monitor
B Function Selects the FM voice monitor.
Header Program command . Query Response
MEFM | MFMAsw MFM? MEMAsw
MValueofsw  @:  Monitor function OFF
1: Monitor function ON
W Suffix code None
M Initial setting Dz Monitor function OFF
B Example MFMA1

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

MFR?

MFR? Multi Marker List Query (Frequency)
M Function Reads the frequency data at the multi marker point.

Header Program command Query Response

MFR? MFR? AR MFRAT f=—100 10 4000000000

' Transfers the data with no suffix code in units of 1 Hz.

M Value of n 1to 10
B Suffix code None
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MHI

MHI Highest 10 (Multi Marker)
H Function Registers the multi markers at 10 peak points starting from the highest level.
Header Program command Query Response
MHT ;| MHI

M Example MHI

MHM
MHM | Harmonics(Multi Marker)

M Function Registers the multi markers to the 10th harmonic max. , based on the frequency of
the active marker.

Header Program command Query Response
MHM | MHM
B Example = MHM
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MKA?

MKA? Marker Level Read
B Function * Reads out the level data at the marker point. ‘At the deli:a marker point, the level
differences are read out (same function as MKL?).
Header Program command Query Response
MKA? MKA? 1
v
'
f
M 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. '
B Value of v No unit. Level data in units of 1 n V (when display unit system for marker level is V).
Resolution is 0.1 nV.
‘M 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.
.I Value of f No unit. Frequency data in units of 1 Hz (for FM MONITOR).
Resolution is 1 Hz.
B Example MKA?
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MKACT
MKACT - Marker Active
B Function Selects the active multi markers.

Header Program command Query Response
MKACT | MKACTAR | MKACT? n
W Value of n 1 to 10 (Multi marker No.)
W Suffix code None :
M Initial setting 1: 1
B Example MKACTAL

MKC

MKC Frequency Counter

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

using the counter (same function as MEASAFREQ).
Header Program command Query Response
MKC | MKCAsw MKC? MKCAsw
M Valueofsw  @: OFF
"l ON

W Suffix code None

B |nitial setting @ : OFF

B Example MKCAQZ

MXCAL
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MKCF
MKCF Marker to CF
B Function Sets the marker to the center frequency (séme function as MKRA3, E2).
Header Program command Query Response
MKCF | MKCF
B Example MKCF
MKD
MKD Delta Marker Mode
B Function Sets the marker mode to the delta marker mode.
Header Program command Query Response
MKD | MKD
B Exampie MKD
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MKF?
MKF?2 Marker Frequency Read
W 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? — MKF? £
M Value of f ~ No unit, frequency data with 1 Hz unit, Resolution 0.1 Hz
W Value of t 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 MEASAFREQ).
Header Program command Query Response
MKFC | MKFCAsw MEFC? =M
H Value of sw 1,0N : ON

@,0FF: OFF
B Suffix code Norne

M Initial setting @: OFF
B Example MKECAZ
MKFCAON
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M [nitial setiing
B Example

e’

KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(1006)
GHZ,GZ: GHz(10"9)
1kH=z

MKFCRAL1HZ
MKFCRAUP

MKFCR Count Resolution
B Function Selects the resolution of the frequency counter.
Header Program command Query Response
MEKECR MKFCRAf ‘ MKFCR? f
MEFCRA G £=1,10,100,1000
Transfers data withno suffix cede in units of 1 Hz.
' M Value of f 1Hz
10H=z
100H=z
1kHz
H Value of a UP: UP
DN: DOWN
W Suffix code Noge: Hz(1070)
HZ: Hz(10n0)

8-103



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

MKL?
MKL? Marker Level Read
B 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
MKIL? MKL? 1
v
W
f
M 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 Vaiue of v No unit. Level data in units of 1 nV (when display unit system for marker level is V).

W Value of w

Resolution is 0.1 nV.
No unit. Level data in units of 1 uW (when display unit system for marker level is W).
Resolution is 1 aW.
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W Value of No unit. Frequency data in units of 1 Hz (for FM MONITOR)
Resolution is 1 Hz.
B Example MKI,?
MKLFREQ
MKLFREQ Multi Marker List Freq Absolute/Relative
W Function Sets the multi marker list frequency (hour) display to relative or in absolute values. |
Header Program command Query Response
MKLFREQ | MKLFREQAa MKLFREQ? a
W Value of a ABRS: Absolute
REL: Relative
B Suffix code None
M |nitial setting ARS: Absolute
B Example MKLFREQAREL
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MKLIST

MKLIST Multi Marker List
B Function Turns ON/OFF the multi marker list.

Header Program command Cluery Response

MKLIST MKLISTAsw MKLIST? sw sw=0N,QFF
M Value of sw 1,0N:  ON

@,0FF: OFF
M Sufiix code None
B [nitial setting QOFF: 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

MKLLVL | MKLLVLAa MKLLVL? a
M Value of a ABS: Absolute

REL: Relative

B Suffix code None
A Initial setting ABS: Absolute
B Example MKLLVLAREL
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MKMCL

MKMCL Clear Multi Marker
W Function Clears all the registered multi markers.
Header Program command Query - Response

MEKMCL | MKMCL

B Example MXMCL

MKMFL?

MKMFL? Multi Marker All level/frequency Query
B Function

Header Program command Query Response
MKMFL? —_— MEMFL? £1,11,£f2,12...fn,1n

Multimarkers 1 to 10 sequentially output 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 cutput.
For Trace-Time, the time, no units, and 1Us 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: 0.01dB

For V. Level data in 1 n'V units, resolution: 0.1nV

For W. Level data in 1 uW units, resolution: 1aW

For FM monitors. Frequency data in 1 Hz units, resolution: 1Hz
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MKMHI
MKMH! Multi Marker

M Function Registers multi markers at the peak point from the maximum level down to the
tenth in descending order. (HIGHEST 10)

Header Program command  Quety Response

MEKMHT | MKMHI

B Example MKMHT

MKMHRM
MKMHRM Multi Marker |

W 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 MEMHERM

B Example MKMHRM
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MKMIN

MKMIN Minimum Search
B Function Finds the minimum point of the spectrum bei'ng displayed and moves the marker to
that point.
Header Program command Query ' Response

MKMIN| MEKMIN

W Example MKMIN

MKML?

MKML? Multi Marker List Query (Level)
B Function Reads out the level data at multi markers.
Header Program command Query Response
MKML? — | MEKML?AR 1
. ) v
w
f
H Value of n 1 to 10 (multi marker No.)
M 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 1 0V (when display unit system for marker level is V).
Resolution is 0.1 nV.
M 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.
W Value of f No unit. Frequency data in units of 1 Hz (for FM MONITOR).

Resolution is 1 Hz.
B Suffix code None
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MKMP
MKMP Marker Position
B Function Specifies the frequency of a specified multi marker number.
Header Program command Query Response
MKMP | MKMPAR, £ MKMP?An £
£=-100000000 to 40000000000
Transfers the data with no suffix code in units of 1 Hz.
M Value of n 1 to 10 (multi marker No.)
M Value of f —100MHz to 40.0GHz
B Suffix code None : Hz(1070)
HZ: Hz(1070)

M Example

KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(10"9)
MKMPAS , 240@MKZ

Ml Restrictions according to model type and options.

If equipment is MS2665C, upper limit of f is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.

MKMULTI
MKMULTI Multi Marker
H Function Turns ON/OFF the multi marker.
Header Program command Query _ Response
| MKMULTI MKMULTI/_\.SW : MEKMULTI? . sSwW : sw=ON.OFF

M Value of sw

B Suffix code
H Initial setting
M Example

1,0N: ON
@,0FF: OFF
None

OFF: OFF
MKMULTIAQON .
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MKN

MKN Marker Position
M Function Specifies the zone marker center position on the X axis in the frequency or time unit.
Header Program command Query Response

MKN | MKNAE

MEI?

£f.t

| MENAL f=-1000000C0 to ¢ to 40000000000
MENA2a Transfers the data with: ro sffix code in units of 1 H.
t=—1600000000 to 1600000000
Transfers the data with no suffix code in units of 1 ps.
B Value of f - =100 MHz to 40.0 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 Value of a UP: UP :
DN: DOWN
M Suffix code f: None : Hz(10M0)
HZ: Hz(100)
KHZ,KZ: kHz(1073)
MHZ,MZ: MHz(10"6)
GHZ,Gz: GHz(10"9)
t: None: ms.
us: LS
MS: ms
S: s
'l Exampie MKNAL1OOMHZ
MEXNAUP

W Restrictions according to model type and options.
If equipment is MS2665C, upper limit of f is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.
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MKOFF
'MKOFF Marker Mode
B Function Turns off the marker mode.
Header Program command Query Response
MKOFF| MKOFFAz
M Value of a ALL: Marker off
None : Marker off
W Suffix code None
B Example MKOFFAALL
MEKQOFF
MKP
MKP Marker Position
B Function Specifies the zone marker center position on the X axis in the point unit
- (same function as MKZ). '
Header Program command Query Response

MK? | MKPAP

MKP?

p=0 to 500

M Value of p

- M Suffix code
H |nitial setting
M Example

(0 to 500

None

Value of p=250
MKPAZ5Q
MEKPALGDD
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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 command " Query Response

MKPK | MKPKAa&

W 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
B Suffix code None
B Example MKPKAHT
MEPKANL

MKPX

MKPX Peak Resolution(Excursion)

H Function Switches the marker mode and executes the MKR to "functions.
Header Program command Query Response
MKPX | MKPXAL MKPX? 1 120,01 to 50.00

Transfers the data with no suffix code in units of 1 dB.

M Value of o 0.01dB to 50.00dB

M Suffix code None : dB

DB: dB
W Initial setting 5.9: 5dB
B Example MKPXA1@ZDB
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MKR Marker Mode
W Function Switches the marker mode and executes the MKR to 'functions.
Header Program command Query . Response
MKR MKRAD. . MKR? MKRAD n=01tc 7
H Value of n @: NORMAL
1: DELTA
2 OFF
3: MEKR to CF
4: MKR to REF
5: MKR toc CF step size
6 AMKR to SPAN
7: ZONE to SPAN
M Suffix code None
M Initial setting @: NORMAL
B Example MKRAD
MKRL Marker to REF
W Function Sets the detection resolution of the peak point.
Header Program command -~ Query Response
MKRIL | MKRL
M Example MKRL
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MKS

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

MKS MEKSAN n=0w29tc1l

M Value of n @: SEARCH PEAK (MAX)
1: SEARCH NEXT PEAK
2: SEARCH DIP (MIN)
9: SEARCH NEXT RIGHT PEAK
1@: SEARCH NEXT LEFT PEAK
11: SEARCH NEXT DIP
W Suffix code None
B Example MKSAZ
MKSAS
MKSLCT
MKSLCT Select Multi Marker
N Function Selects one of the multi markers (1 to 10) and sets it to ON or OFF.
Header Program command Query ' Response
MKSLCT MESLCTAD, sw MKSLCT?An SW sw=ON,OFF
8 Value of n 1 to 10 (multi marker No.)
W Value of sw "1,0N: ON
_ @,0FF: OFF
-l Suffix code None ,
M Initial setting OFF: OFF

B Example MKSLCTA3, ON
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MKSP
MKSP Delta Marker to Span
B Function Sets the delta marker frequency to the span (same function as MKRA6.KSO).
Header Program command : Query Response
MKSP | MESP
M Example MKSP
MKSRCH
MKSRCH Marker Search Mode
W Function Sets the marker search mode.
Header Program command Query Response
MKSRCH _ MKSRCHAa MKSRCH?
M Value of a PERAK: Peak Marker
DIP: Dip Marker
W Suffix code None
M Initial setting PEAK: Peak Marker
M Example MKSRCHAPEAK
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MKSS
MKSS Marker to CF Step Size
B Function Sets the marker frequency as the frequency step size (same function as MKRAS.E3).
Header Program command Query Response
MKSS | MKSS
B Example MKSS
MKTRACE
MKTRACE Active Marker Trace
MW Function Specifies the trace for displaying the marker when the display format is trace A on B.
Header Program command Query Response
MKTRACE MKTRACEALT - | MKTRACE? tr
M Value of tr TRA: Trace A
- TRB: Trace B
B Suffix code None
M Initial setting TRA : Trace A
B Example MKTRACEATRRB
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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 | MKTRACKASW MKTRACK? swW sw=0ON.QFF

Bl Value of sw 1,0N: ON

&,0FF: OFF
B Suffix code None .
M Initial setting OFF: OFF
B Example MKTRACKAON

MKW
MKW Zone Marker Width
B Function Specifies the zone marker width in the div unit.
Header Program command Quetry Response
MEW | MKWAnN ' MKW? MKWARD - a=0t0 25107

W Value of n @: 0.5div

1: Spot

2: 10div

5: 1div

¥ 2div

7 5div
B Suffix code None
B Initial setting 5: ldiv
M Example MKWA1

MEWAS
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MKZ

MKZ Zone Marker Position
| Fﬁnction Specifies the zone marker center positibn on the X axis in the point unit
(same funcﬁon as MKP).
Header Program command Query Response
MKZ | MKZAP MKZ? MEZApR
B Value of p 0to 500

B Suffix code None

M Initial setting Value of p=250

W Exaimple MEKZA25@
MKZAS0D
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MKZF
MKZF _ Zone Marker Position

B Function Specifies the zone marker center position on the X axis in onw od rhw frequency
' or time units.

Header Program command ‘ Quéry _ Response
MKZF | MKZFAL ‘ 7 MKZFE? f
MKZFAL t

f=—100000000 to 0 to 40000050000
Transfers the data with no suffix code in units of 1 Hz.

1=-1000000000 to 1030000000

Transfers the data with no suffix code in units of 1 ps.

-l Value of f —100 MHz to 40.0 GHz (specified when the valid trace is A, B, or BG)
H Value of t —1000 s to 1000 s (specified when the valid trace is TIME)
B Suffix code £: None : Hz(1070)
HZ: Hz(10"0)

KHZ,KZ: kHz(1073)
MHZ,MZ: MHz(10°6)
GHZ,GZ: GHz(109)

t: None : ms
Us: s
MS: ms
S _ S
B Example MKZFA1G@MHZ
MKZFA12200200002

M Restrictions according to model type and options.
If equipment is MS2665C, upper limit of f is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.
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MLI
MLI Multi Marker List
B Function Executes On/Off to the multi marker list.
Header Program command Query Response
MLI | MLIASW MLI? MLIAsSW sw=0,1
M Valueofsw  @,0FF: Off
‘ 1,0N: On
W Suffix code None
M Initial setting 1: On
M Example MLIAG
MLO
MLO Multi Marker Off
W Function Executes Off to the multi marker function.
Header Program command Query Response
MLC | MLO
B 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?An MLRAL
v
w
f
M 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. '
B Value of v No unit. Level data in units of 1 nV (when display unit system for marker level is V).

M Value of w

Resolution is 0.1 nV.
No unit. Level data in units of 1 uW (when display unit system for marker level is W).
Resolution 1s 1 aW.

W Value of f No unit. Frequency data in units of 1 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 | MMASKARD MMASK? . n
M Value of n 1to 5 (mask No.)
- M Suffix code None '
M Initial setting i
M Example MMASKA1

8-121




SECTION 8 DETAILED DESCRIPTION OF COMMANDS

M Suffix code None
M Initial setting LIST
W Example MMASKDSPAGRAPH

B-122

MMASKDEL
MMASKDEL Delete MASK
W Function Removes one point from the mask data.
Header Program command Query Response
MMASKDEL MMASKDELAD
M Value of p 1 to 32 (Point No.)
M Suffix code None
M Initial setting (None)
H Example MMASKDELAL1G
MMASKDSP
MMASKDSP Mask Display Mode
H Function . Specifies how the mask management screen is displayed.
Header Program command | Query Response
MMASKDSP | MMASKDSPAa MMASKDSP? sw=GRAPH,LIST
M Value of a GRAPH: GRAPH
LIST: LIST
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MMASKIN
MMASKIN Insert Point
M Function Adds one point to the mask data.
Header Program command CGuery Response
MMASKIN MMASKINApP, £,1
M Value of p 1 to 32 (Point No.)
M Value of f 0 t0 40.0 GHz
W Value of | 200.00dBm to ZO0.00dBm (ABSOLUTE)
200.00dB to 200.00dB (RELATIVE)
#l Sufiix code p: None
£: None : Hz
Hz: Hz
KHZ,KZ: KHz
MHZ ,MZ: MHz
GHZ : GHz
1: None
DB, DBM, DM: dB or dBm
B Initial setting (None)
MMASKINAZ, 19@0MHZ , -2¢ . 5DBM

- H Example
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MMASKINI
MMASKINI Initiate Line / Mask
~ W Function - Initializes the template limit line data.
Header Program corﬁmand Query . : Response

MMASKINT | MASKINIAa

W Value of a UP1: LIMIT 1 UPPER
UP2: LIMIT 2 UPPER
LWl: LIMIT 1 LOWER
LW2: LIMIT 2 LOWER

B Suffix code None

MMASKL

MMASKL Select Line
M Function Selects the type of limit lines used for mask management functions.
Header Program command Query Response
MMASKL MMASKLA& MMASKL? a
W Value of a UP1: LIMIT 1 UPPER
UP2: LIMIT 2 UPPER
LW1: LIMIT 1 LOWER
LW2: LIMIT 2 LOWER

M Suffix code None
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MMASKLABEL
MMASKLABEL Mask Label
H Function Specifies the mask label (name).
Header Program command Query Response
MMASKLABEL | MMASKLABELAN, text | MMASKLABEL?n| text
W Value of n 1to 5 (Mask No.)
M Value of text Character string within 24 words enclosed by single or double quotes.
W Suffix code None
N Initial setting (None)
B Example MMASKLABELAL, "std-01"
MMASKLABELAZ, "CHECKO1'
MMASKPD?
MMASKPD? Read Limit Line Point Data
M Function Reads out one point of the mask data.
Header Program command . Query Response
MMASKPD? MMASKPD?Ap hid
1
f=—0 to 40000000000
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.)

W Suffix code
M Initial setting
M Example

None
(None)
MMASKPD?AL
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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 | MMASKRELASW MMASKREL? sw
MW Value of sw ON: RELATIVE
OFF : ABSOLUTE
W Suffix code None
M Initial setting OFF : ABSOLUTE
M Example MMASKRELAON
MMASKRP
MMASKRP Replace Point
& Function Replaces one poinf of the mask data.
Header Program command- Query Response

MMASKRP MMASKRPAP, f,1

B Value of p 1 to 32 (Point No.)
M Vaiue of 0 to 40.0GHz
M Value of | —200.00dBm to 200.00dBm (ABSOLUTE)
—200.00dB to 200.00dB(RELATIVE)
W Suffix code p: None
f: None : Hz
Hz: Hz
KHZ,KZ: KHz
MHZ , MZ : MHz
GHZ : GHz
1: -None ; dB or dBm

DB,DBM,DM: dBordBm
M Initial setting (None) :
B Example MMASKRPAL@.7MHZ, -2@ . 5DBM
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MNOISE
MNOISE Noise Measure Method
[ | Functioh Selects the calculation method for noise measurement.
Header Program command Query Response

MNOISE| MNOISEAa MNCISE?

M Value of a ABS: Absolute method
' CN: C/N Ratio method
B Suffix code None
H Initial setting ABS: Absolute method
M Example MNOISEAABS
MOBW

MOBW OBW Measure Method
M Function Selects the calculation method for OBW.

Header Program command Query Response

MOBW | MOBWAa MOBW?
M Value of a XDB: XdB Down method

N: N% method

M Suffix code None
M |nitial setting N: N% method
B Example MOBWAN
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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 . MON? a
H Value of a AM: Amplitude Modulation
FM: Fregency Modulation (for broadcasting)
FM NARROW: Narrow band FM (for communication)
OFF: OFF
B Suffixcode = None
M Initial setting QOFF: OFF
H Example MONAAM

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

MONVOL

MONVOL  Monitor Volume

W Function Adjusts the volume of the sound monitor.
Header Program command Query | Response
MbNVOL MONVOLARD | MOWOL? _ n

M Value of n 0 to 20 (1step)

MW Suffix code None
M Initial setting 10
M Example MONVQOLAL®D
M Restrictions according to model type and options
If there is no opt.07 AM/FM demodulator, this command is invalid.
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MOV

MOV Move Trace
W Function Copies the specified trace wave data. .

Header Program command Query Response

MOV §{ MOVAtrl,tr2
M Value of tr1,tr2 TRA: Trace-A
TRBE : Trace-B

M Suifix code None
B Example MOVATRA, TRB
MPS Marker Position
H Function Specifies the position of a specified multi marker.

Header Program command Query Response

MPS |MPSAn,p

MES?AnD

MPSApP

M Value of n

W Value of p
M Suffix code
M Initial setting
B Example

1t0 10

@ to 500

None

@ Left side of the wave display
MPSALl, 258
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MSE
MSE Select Multi Marker
M Function ~ Sets a specified multi marker on or off.
Header Program command Query Response

MSE | MSEAND, sw MSE?AnN MSEAgwW sw=0,1
M Value of n 1to 10
B Value of sw @,0FF: Off

1,0N: Oon
W Suffix code None
M Initial setting 1,1: Marker 1: On
. 2 to 12,9: Markers 2 to 10: Off

M Example MSEAZ2, ON
MSOPEN
MSOPEN Open menu set
W Function Opens a menu set. (Display)

Header Program command Query Response

MSOPEN | MSOPEN/\m

M Value of m 1001 to 1020: Menu set number
M Suffix code None
B Example = MSOPENA1@@1
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MTQ
MTO Tracking OFF
M Function Sets the ‘signal tracking function to OFF.
Header Program command Query Response
MT@ | MTQ
W Example MT@
MT1
MT1 Tracking ON
M Function Sets the signal tracking function to ON.
Header Program command Query Response
MT1I | MT1
B Example MT1
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MTEMP Select Template

M Function Selects one of templates 1 to 5 used for template management functions.
Header Program command Query Response
MTEMP MTEMPAn ‘ MTEMP? n

M Value of n 1 to 5 (template No.)

W Suffix code None
M Initial setting 1

M Example MTEMPAL
MTEMPDEL
MTEMPDEL Delete Template
Bl Function Deletes one point of the template data.
Header Program command Query Response

MTEMPDEL MTEMPDELApR

W Value of p 1 to 32 (Point No.)
B Suffix code None

H Initial setting (None)

B Example - MTEMPDELAL®
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MTEMPDSP
MTEMPDSP  Template Display Mode
H Function Specifies how the template management screen is displayed. .
Header Program command Query Response
MTEMPDSP MTEMPDSPAa MTEMPDSP? a
B Value of a GRAPH: GRAPH
LTST: LIST
W 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 MTEMPINApP, t,1

M Value of p
MW Value of t
M Value of |

M Suffix code

M |nitial setting
M Examplie

1 to 32 (Point No.)

-1000 s to 1000 s

—200.00dBm to 200.00dBm (ABSOLUTE)
—200.00dB to 200.00dB(RELATIVE)

p: None
t: None : ms
Us: ws
MS: ms
S: S
1: None: dB or dBm
DB,DBM, DM: dB or dBm
(None)
MTEMPINAZ.10MS, -2@.5DBM
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MTEMPINI
MTEMPINI . Initiate Line / Template
B Function Initializes the template limit line data.
Header Program command Query Response

MTEMPINT MTEMPINIAa&

M Value of a UP3 : LIMIT 1 UPPER
UP2: LIMIT 2 UPPER
LWl: LIMIT 1 LOWER
LW2: LIMIT 2 LOWER
B Suffix code None
B Example MTEMPINIAUPL
MTEMPL
MTEMPL. Select Line
M Function Selects the type of limit lines used for template management functions.
Hea der Program command Query Response
MTEMPL MTEMPLAA MTEMPL? a
H Value of a UPl: LIMIT 1 UPPER
UP2: LIMIT 2 UPPER
LWL : LIMIT 1 LOWER
LW2: LIMIT 2 LOWER

B Suffix code None
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MTEMPLABEL
MTEMPLABEL Template Label
M Function Specifies the template label (name).
Header Program command " Query Response

MTEMPLARBEL | MTEMPLABRELAN, text | MTEMPLABEL?n | text

B Value of n 1 to 5 (Template No.)
W text Character string within 24 words enclosed by single or double quotes.
Bl Suffix code None
B Initial setting . (None)
B Example MTEMPLABELAL, "RCR-28"
MTEMPLABELAZ, 'CHECK@1!

MTEMPPD?
MTEMPPD?  Read Limit Line Point Date
B Function Reads out one point of the template data.
Header Program command Query Response
MTEMPPD? | _— MTEMPPD? Ap t,1

p=1to32 t=—1000000000 to 1000000000

Transfers the data with nio seffix code in units of 1 ps.
1=-200.60 to 200.00

Transfers the data with no suffix code in units of 1 dB.

M Value of p 1 to 32 (Point No.)
B Suffix code None

M |nitial setting {None)

B Exampie MTEMPPD?AL
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MTEMPREL
MTEMPREL Template Level Mode
B Function ~ Allows the template level data to be set in relative or absolute values.
Header Program command Query Response
MTEMPREL | MTEMPRELAswW MTEMPREL? swW
W Value of sw ON:  RELATIVE
OFF: ABSOLUTE
M Suffix code None
B Initial setting = OFF ABSOLUTE
B Example MTEMPRELAON
MTEMPRP
MTEMPRP Replace Point
M Function Replaces one point of the template data.
Header Program command Query | Response

MTEMPRP MTEMPRPAD, t, 1

M Value of p 1 to 32 (Point No.)
M Value of t —1000 to 1000s
M Value of | —200.00 to 200.00dBm (ABSOLUTE)
. =200.00 to 200.00dB (RELATIVE)
W Suffix code p: None :
t: None : ms
Us: us
MS: ms
S: )
1l: None : dB or dBm

DB, DBM, DM: dB or dBm
M Initial setting  "None
W Example MTEMPRPA3.10MS, -20.5DBM
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MVL

MVL Monitor volume
B Function Adjusts the volume of the sound monitor.
Header Program command Query Response
MVL [ MVLADR MVL? MVLAn
" EmValueofn = 0to20

H Suffix code None
H Initial setting 19
M Example MVLAS
B Restrictions according to model type and options
If there is no opt.07 AM/FM demodulator, this command is invalid.

MXMH
MXMH Max Hold
B Function Sets the mode for processing the trace waveform to MAX HOLD.
Header Program command Query Response

MXMH | MXMHAtr

M Value of tr " TRA: Trace A
: TRA: Trace B

W Suffix code None

M Example MXMHATRA
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MXRMODE INT/EXT Mixer Band Select
B Function Selects either internal muxer BAND or external mixer BAND.
Header Program command Query Response
MXRMQODE MXRMODEAZ a=INT, EXT | MXRMCDE? a a=INT, EXT

W Value of a

W Suffix code
H Initial setting
W Example

INT: INTERNAL MIXER
EXT: EXTERNAL MIXER

None :

INT: INTERNAL MIXER

MXRMODEAOQ
MXRMODEAL

B Restrictions according to model type and options
This command is an MS2667C/68C dedicated command.

MZW

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 | MZWAD

MZW?

MZWApP

H Value of p
W Suffix code
H Initial setting
M Example
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MZWF
MZWF Zone Marker Width
| Function Specifigs the zone marker width on the X axis in one of the frequency units.
Header Program command Query Response

MZWF | MZWFAE

MZWEF? f

£=1 to 40000000000
Transfers the data with no suffix code in units of 1 Hz

M Value of f
M Suffix code

M Initial setting
B Example

1Hz to 40.0 GHz
None : Hz(10M0)
HZ: Hz (1070}

KHZ,KZ: kHz(103)

MHZ,MA: MHz(10°6)

GHzZ,GZ: GHz(109)

Width equivalent to 1 div (MS2665C: 2.12 GHz, MS2667C: 3 GHz, MS2668C: 4 GHz)
MZWFAL1Q@Q@

MZWEA1MHZ

M Restrictions according to model type and options

If equipment is MS2665C, upper limit of f equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f equal to 30.0 GHz.
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OBWN

OBWN OBW N% Value

H Function Sets the conditions of the occupied frequency bandwidth in units of 1%.
Header Program command Query _ Response
OBWN | OBWN AR OBWN? n

W Value of n 0.01 t0 99.99 (0.01 step) : 0.01 to 99.99% (0.01%step)

H Suffix code None

N Initial setting 99%

W Example OBWNA 87

OBWXDB

OBWXDB OBW XdB Value

B Function Sets the conditions of the occupied frequency bandwidth in units of 1 dB.

Header Program command Query Response

OBWXDE QBWXDBEA 1 OBWXDE? 1

M Value of | 0.01 to 100 (0.01 step) :  0.01 to 100dB (0.01dB step)

W Suffix code None: dB | '

DR: dB
M Initial setting 25dB
W Example
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PARADSP
PARADSP Parameter display type |
B Function Sets the display method for the parameter type.
Header Program command Query Response
PARADSE PARADSPAN PARADSP? n
H Value of n 1: TYPEI (Displays the title and the coupled parameter)
2: TYPE2 (Displays the marker in large characters and the coupled parameter)
3: TYPE3 (Displays the marker in large characters and the title)
B Suffix code None :
M Initial setting 1: TYPEI
M Example PARADSPA3
PCF
PCF Peak to Center Frequency
B 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
W Example - PCF

8-141




SECTION 8 DETAILED DESCRIPTION OF COMMANDS

PINI

PINI Partial Preset
W Function Executes partial initialization.
Header Program command ' Query Response

PINI | PLNI AN

M Value of n 0: Preset All (initializes all parameters in the same way as "IP" and "INL.")
1: Preset Sweep Control (initializes sweep control items.)
~ 2: Preset Trace Parameter (initializes trace items.)
3: Preset Level Parameter (initializes vertical-axis items.)
4: Preset Freq/Time parameter (initializes horizontal-axis items. )
B Example PINIAG ‘

PLF

PLF - Plotting Paper Form
W Function Specifies the paper size for the plotter.
Header Prograrh command Query : Response
PLF | PLFAD PLF? | PLFAN
B Value of n @: Ad
1: A3
W Suffix code None
M Initial setting @: A4
B Example PLFAL ]

8-142



e gt

SECTION 8 DETAILED DESCRIPTION OF COMMANDS

PLI
PLI Direct Plot Output Iltem For Plotter
H Function Specifies the information (e.g. waveform only, scale only) to be plotted directly.
Header Program command | Query Response
PLT | PLIAND PLI? PL.IAD
W Value of n @ : ALL
1: TRACE ONLY
2: SCALE ONLY
B Suifix code None
B Initial setting @ ALL (provided the already set is not initialized)
B Example PLIAQ
PLOT
PLOT Direct Plot
B Function Executes direct plotting.
Heade-r Program command Query Response
PLOT | PLOT
B Example PLOT
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PLS
PLS Direct Plot Start
W Function Starts direct plotting.
Header Program command Query Response
PLS | PLSAQD
M Example PLEAD
H 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
M Function Sets the GPIB address of the plotter for direct plotting.
Header Program command Query Response
PLTA | PLTAADND PLTA? PLTAAD
M Value of n 0to 30
W Suffix code None
M Initial setting a = 18 (provided the GPIB address already allocated is not initialized)
M Example PLTAAD :
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PLTARA
PLTARA Plotting Size
B Function Specifies the size of the plotting area.
Header Program command Query Response
PLTARA | PLTARAA A PLTARA? a
W Value of a FULL: total
QTR: 1/4 size
Bl Suffix code None
M Initial setting FULL: total
B Example PLTARAAQTR
PLTHOME
PLTHOME Set Home Position
Bl 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 Memory Card
B Function Selects the slot from the build-in memory card.
Header Program command \ Query . Response
PMCS | PMCSAa PMCS? a
. W Value of a SLOT1: Slot 1 (t0p slot)

. SLOT2: Slot 2 (bottom slot)
B Suffix code None
M Initial setting SLOTi:  Slot 1 {provided the already set is not initialized)
W Example PMCSASLOT2

bl

PMOD

PMOD Printer Type

W Function Selects the type of printer for direct plotting.
Header Program command Query Response
PMOD | PMOD AN PMOD? PMCD AN

W Value of n Printer .... HP-GL

@

i: Printer .... GP-GL

2 Printer .... VP-600 (ESC/P)

3: Printer .... HP2225 (Hewlett Packard)
4: BMP-format file

W Suffix code None

B Initial setting 2: Printer ....VP600
‘M Example PMOD A2
PMODA4
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PMY
PMY Dual-Port Memory
B Fungction Writes to the dual port memory or reads from the momory for PTA.
32 bytes X 32 memories
Header Program command Query Response
PMY | PMYAD,b - n=0t03lb=date | PMY?An, c b
WValue of n Dual port number: O to 31
B Value of b Data enclosed in single or double quotes
B Value of ¢ Number of data items read from the dual port memory: 1to 32
W Example PMYAQD, "50"
PMYAG, 1
PORT
PORT Control Port Select
W Function Selects the port for the external device controlled form the PTA.
Header Program command Query ~ Response
PORT | PORT An ' PORT? PORT AN
H Value of n 1 RS232C
2 GPIB
3: PARALLEL(CENTRO)
Ml Suffix code None
W |nitial setting = 1: RS232C (provided the already set is not initialized)
B Example PORTAL
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POWERON

POWERON Power on Siate
H 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
lto 12: Reads and sets the specified recall memory contents.
W Suffix code None ’
B Initial setting LAST: Status at power-off
W Example POWERONA 12
PP Presel Auto
W Function Sets the auto tune of preselect
Header Program command Query Response
PP P _— _—
B Example PP
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PRESEL Presel Tune
M Function Sets the auto tune of preselect
Header Program command Query Response
DPRESEL PRESEL A& PRESEL? a a=-128 10 127
M Value of a AUTO: Auto tune
—128 to 127: MANUAL set

M Suffix code None
M Initial setting @MANUAL) (the preselect tune already registered is not initialozed)
| Example PRESELAAUTO '
PRIA Direct Plot Printer Address
B Function Sets the GPIB address of the printer for direct plotting.

Header Program command - Query Response

PRIA PRIAAD PRIA? n
M Value of n 0to0 30
Bl Suffix code None
B Initial setting a =17 (provided the address already allocated is not initialized)
W Example PRIAALTY
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PRINT
PRINT Direct Plot
B Function Executes direct plotting.
Header Program command ‘ Query Response
PRINT | FRINT
W Example PRINT
PRINTMAG
PRINTMAG Printer Magnification
W Funciion Selects printer magnification.
Header Program command Query Response
PRINTMAG PRINTMA_GA a PRINTMAG?
B Value of a 11: 1 x 1 (Same size)
' 21: 2 x 1 (double height)
12: 1 x 2 (double width)
22: 2 x 2 (Four times)
23: 2 x 3 (Six times)
24 : 2 x 4 (Eight time)
W Suffix code None
M Initia! setting il: 1x 1 (Same size)
B Example PRINTMAGA22
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PRL
PRL Peak to Reference Level
B Function - Finds the maximum point of the spectrum being displayed, and sets it level to the
- reference level.
Header | Program command Query Response
PRL | PRL
H Example PRL
PRTPORT
PRTPORT Printer port
W Function Printer port.
Header Program command Query ‘ Response
PRTPORT | PRTPORT Aa PRTPORT? a.
B Value of a RS232C: RS232C
GPIRB: GPIB
PARRLLEL: PARALLEL(CENTRO)
NONE : NONE
B Example PRTPORT APARALLEL

| | Restrlctlons according to model type and options.

If there is no opt 10 CENTRONICS INTERFACE, a=PARALILEL can not be
selected.

If there is opt. 10 CENTRONICS INTERFACE, a=GPIB cannot be selected.
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PRTY
PRTY Parity
M Function Sets the parity bit for RS-232C.

Headar Program command Query Respanse

PRTY | PRTYAnN PRTY? n
H Value of n EVEN: Even

QDD - Odd
' OFF: Off (None)

M Suffix code None :
B Initial setting OFF : Off (None)
M Example PRTY AERVEN
PSW
PSW Zone Sweep
W Function Sets the zone sweep to ON/OFF.

Header - Program command Query Response

PSW? PSWA sw sw=0N,OFF

PSW | PSWASW

M Value of sw
B Suffix code

M Initial setting
W Example
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PTA
PTA PTA Switch / PTA Status
B Function Sets the PTA to ON/OFF.
Reads whether PTA is BUSY or READY. (PTA OFF resets the PTA program.)
Header Program command Query Response
PTA | PTAA SW PTA? | PTAAD
B Value of sw 1,0N: ON
@,0FF: OFF
M Value of b @: PTAis of Ready state.
1: PTA is of Break state.
2: PTA s of Busy state.
3 : PTA is of Run state.
M Suffix code None
B Initial setting OFF: OFF (provided that PTA OFF is not affected by the INI command)
M Example PTAAD
PTL
PTL PTL 1/ O Mode
M Function Selects the mode for controlling PTA via GPIB/RS-232C.
Header Program command Query Response
PTL | PTLASW PTL? text
W Value of sw ¢: PTA is not controlled by GPIB/RS-232C.
1: PTA is controlled by GPIB/RS-232C. ,
W Text Text at one statement of PTA-program/PTA-library
B Suffix code None
M Initial setting OFF (provided the mode already allocated is not initialized)
.l Example PTLA®: OFF
PTLA1: Input (mode to transfer a command or statement to PTA)
PTL?: Qutput (mode to transfer a staterment from PTA to an external device)
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PWRSTART
PWRSTART  Power Measure Start Point
H Function Specifies the point at which to start burst-power measurement.
Header Program command Query Response
PWRSTART | PWRSTARTAP PWRSTART? e
M Value oip 0 to 500

M Suffix code None
H Initial setting 1@@peint

B Example PWRSTARTA 12¢
PWRSTOP Power Measure Stop Point
B Function Specifies the point at which to terminate burst-power measurement.
Header Program command Query Response
PWRSTCP PWRSTOPAD PWRSTOP? P
W Valurof p 0 to 500

W Suffix code None
M initial setling 4p@point
B Example PWRSTOPA 40P
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RB
RB Resolution Bandwidth
M Function Sets the resolution bandwidth (same function as RBW).
Header Program command Query Response
RB REBAT ‘ RB? . £ £=10 1o 3000000
RBAZ Transfers the data with no suffix code in units of 1 Hz]
W Value of 10 Hz to 3 MHz (1/3 sequence)
B Valueofa = UP: RBWUP
DN: RBW DOWN
AUTC: . RBW AUTO
M Suffix code £ ‘None: Hz(10"0)
HZ: Hz(1070)

KHZ,KZ: kHz(1073)
MHZ,MZ: MHz(10%6)
GHZ,GZ: GHz(1079)

a: None
M Initial setting RBW=calculated value when AUTO is selected for REW
W Example RBA3KHZ

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.03 narrow RBW; 10 Hz, 30 Hz, 100 Hz, 300 Hz cannot be
selected.
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RBR

RBR Resolution Bandwidth/Span Ratio

M Function Sets the RBW/Span Ratio.
Header Program command ~ Query Response

RBR | RBRATL RER? f

M Value of f 0.001 to 0.100 (resolution 0.001)

Bl Suifix code None

B [nitial setting 0.01

B Example RBRAO0.05

RBSPAN N

RBSPAN Resolution Bandwidth/Span

B Function Sets the RBW according to RBW/Span Ratio.
Header | - Program command ' Quéry Response
RBSPAN | RBSPAN A swW RESPAN? sw

M Valueofsw - OFF: OFF
0: OFF
ON: ON

1:
M |nitial setting OFF: OFF

B Suffix code None
N Example RBSPANAON
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B Restrictions according {o model type and options

RBW
RBW Resolution Bandwidth
M Function Sets the resolution bandwidth.
Header Program command Query Response
REBW | RBWADN RBW? RBWAND
M Value of n @ 30Hz
1: 100Hz
2: 300Hz
3 1kHz
4 3kHz
5 10kHz
6: 30kHz
7 100kHz
8: 300kHz
9: 1MHz
13 10Hz
14 3MHz
¥ Suffix code None
~ W Initial setting Calculated value when AUTO is selected for RBW
B Example RBWAS

» If there is no opt.02 narrow RBW, n=0, 1, 2 cannot be selected.
* If there is no opt.03 narrow RBW, n=0, 1, 2, 13 cannot be selected.
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RC

RC - Recall Data from Internal Register
H Function - Recalls trace data/parameter data from the built-in memory (same function as RGRC).
Header Progrém command Query Response
RC RCAN
M Value of n 1to 12 (Register No.)
M 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 | RCMADND

B Value of n 1 to 99 (File No.)
W Suffix code None
B Example RCMA2 RCMAL7

8-158



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

RCS

RCS Write Off Recall Data
H Function Recalls data from memory card and sets the storage mode to "View".
Header Program command Query 'Response
RCS | RCSAnNn
H Value of n 1to 99
W Suffix code None
B Example RCSAL
RDATA Recalled Data
M Function Specifies the data to be recalled.
Header Program command Quéry Response
RDATA | RDATAA G RDATA? a
H Value of a TP: Trace & Parameter
P: Parameter Only
TPV: Trace & Parameter (view)
PER: Parameter (except RLV)
M Suffix code None -
B Initial setting TP: Trace & Parameter (provided the aiready set is not initialized)
M Example RDATAATP
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RES?

RES? Measure Result
B Function Reads out the results functions.
Header Program cemmand Query Response
RES? RES? datal
datal,data2
datal.data2,data3,datad
W Values of data1,daia2,data3, and data4
m%m@wmmn Response Value of datai Value of data? Value cof datad Value of datad
{correspending command)
When ﬂ_’e measuzt Hem OFF Not transferred Not transferred
or sub item is OFF
FREQ COUNT Value of f with no
MEAS A FREQ,ON) £ suffix code in units of 1
Hz Resolution: 1 Hz
NOISE MEASURE Value of 1 with no
(MEAS £\ NOISE,ABS) suffix code in units of 1
(MEAS.ANOQISE,C/NY 1 dB (d@Bmv/ch. dBm/Fz,
dBc/ch, dBe/Hz).
Resolution: .01 dB
OBW MEASURE Occupied bandwidth of | Center frequency of £2
MEAS A OBW.XDB) £1,£2 {1 with no suffix code | with no suffix code in
(MEASAOBW,N) : in units of 1 Hz. units of 1 Hz.
Resoluticn: 1 Hz Resolution: 1 Hz
ADJ CHMEASURE Lower channel of Upper channel fe CH | Lower channel of CH | Upper chennel of CH
(MEAS.A ADIUNMD) 111,101 CHSEPAL of IL1 with | SEPA2 of U1 withno | SEPA2 of L2 withno | SEPA2 of [U2 with no
(MEAS 2\ ADIMODY) 12,102 no suffix code in units | suffix code in units of 1 | suffix code in units of 1 | suffix code in units of 1
of 1dB. dB. dB. dB.
Resolution: 0.01 dB Resolution: 0.01 dB Resolution: 0.01 dB Resolution: 0.01 dB
"MASK Valve of C1{ Limit 1 Value of C2( Limit 2
(MEAS A MASK, CHECK) ¢1,c2 check result) check result)
(:PASS1, 1:FAIL (:PASS1, 1:FAIL
TEMPLATE ) Value of C1{ Limit 1 Value of C2( Limit 2
(MEASATEMP,CHECK) c1i,cz check result) check resuit)
(:PASSI, I'FAIL 0:PASS1, I:FAIL
BURST POWER-- dB m value of I with pW value of w with no
MEASURE l,w ro suffix code n suffix code in units of 1
(MEAS A POWER EXE) units of 1 dBm. pW. Resclution: 1 pW
Regolution: 0.01 dB
11,12 Value of 11 with no Value of 12 with a0
(In case of Marker | suffix code in units of 1 | suffix code in units of 1
CHANNEL POWER not spet mode) | dBm. dBr/Hz.
MEASURE Resolution: 0.01 dB Resolution: 0.01 dB
(MEAS.A CHPWR,ON) 1 Value of 1 with no
{In case of Marker | suffix code in units of 1
spot mode) dBm/Hz
Resoluton: 0.01 4B

If the MEASURE function has caused a calculation error or execution error, the affected value is
represented by "FEE",

W Example
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RGRC
RGRC Recall 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
M Value of n 1 to 12 (Register No.)
B Suffix code None
M Example RGRCA1
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 | RGSVARN

H Value of n 1 to 12 (Register No.)
W Suffix code None
B Example RGSVAL
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RL

RL Reference Level
B Function Sets the reference level (same function as RLV).
Header Program command . © Query | Response
RL RLAL RL? 1
RLASg _ 1: No units value depending on the current scalunit.
the pV units are selected for V-unit system, and
W units are selected for W-unit system.
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.
DB, DBM, DM: dBm
DBMV : dBmV
DBUV: dBuVv

DBUVE:  dBuV(emf)
DBUVM:  dBuV/m

v: v
MV : mV
uv 1A%
W: W
MW - mW
UW: 1A%
NW: nw
PW: pW
FW: fw

H Initial setting 1=-10dBm

B Example RLA -1@2@DBM
RLASV
RLA-1GV
RLATP
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RLN Reference Line
W Function Specifies the location of the data display standard line obtained usi'ng the A-B function.
Header Program command Query Response
RLN |RLNAD RLN? RINAN

B Value of n @: Top

' 1: Middle

2: Bottom

M Suffix code None
N Initial setting 1: Middle
M Example RLNA2
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RLV Reference Level
B Function Sets the reference level (same function as RL).
Header Program command Query Response
RLV |RLVA1 RLV? RLVAL
I No units value depending on the current scale
unit. The WV units are selected for V-unit system, and
pW unitsare selected for W-unit system.
W Value of | Value from —100 dBm to +30 dBm (0.01 dB step)

| Suffix code

M Initial setting
B Example
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UP: LEVEL STEP UP

DN: LEVEL STEP DOWN _

None : No units value depending on the current scale unit. The V units
arcalways selected when in LIN mode. '

DE,DBM, DM: dBm

DBMV : dBmV

DRUV : dBuv

DRUVE: dBuV(emf)
DBUVM: dBUV/m

V: A%
MV : mV
uv: LV
W: W
MW : - mW
UW: [TAY
NW: nw
PW: pW
FW: W
=-10 dBm
RLA-1@DBM
RLABV
RLA-10V
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RMK?

RMK? Reference Marker Position
M Function Reads out the position of the reference marker.

Header Program command Query : Response

RMK? | RMK? \ RMKAa
B Value of a 0 to 500
W Example RMK?

ROFFSET
ROFFSET Ref. Level Offset
M Function Turns the reference level offset ON/OFF, and sets the offset value.
Header Program command Query Response
ROFFSET RCOFFSETAsw ROFFSET? OFF
ROFFSETAL 1
B Value of sw ON: ON
OFF: OFF
H Value of | —-100.00dB to +100.00dB(0.01dB step)
B Suffix code None : dB
- DB, DBM, DM: dB
M Initial setting @: 0dB
B Example ROFFSETAOQFF
ROFFSETA 20DB
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St
S1 Sweep Mode (Continuous)
B Function Sets the swéep mode to CONTINUOUS (same function as CONTS).
Header Program command Query : Response
81 51
M Example S1
S2
S2 Sweep Mode (Single)
M Function Sets the sweep mode to SINGLE (same function as SNGLS).
| Header Program command Query Response
52 52
W Example S2
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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[,libi,lib2, ee] _—
W Value of a PTA-library file name (alpha-numeric characters of less than 6 )
M lib1~ PTA-library name (When omitted, all the currently loaded PTA libraries are saved. )
B Example SAVELIBAABC, PLIB1, PLIB2
Library programs PLIBl 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 | scLan SCLA SCLAn
W Value of n @: 1dB/div(LOG SCALE)
1: 2dB/div(I.OG SCALE)
2: 5dB/div(LOG SCALE)
3: 10dB/div(LOG SCALE)
4 1%/dev(LIN SCALE)
5: 2%/dev(LIN SCALE)
6: 5%/dev(LIN SCALE)
7 10%/dev(LIN SCALE)
W Suffix code None
M Initial setting 3: 10dB/div (LOG SCALE)
B Example SCLAZ
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 | SCRAa&
H Value of a @: SCROLL LEFT
LEFT: SCROLL LEFT
1: SCROLL RIGHT
RIGHT: SCROLL RIGHT
B Suffix code None
B Example SCRAP
SCRARIGHT
SIGID
SIGID Signal Identifier
H Function Turns ON/OFF the sweep to distinguish actual signals to be measured from image
signals when an external mixer is used.
Switches over the polarity of the band specified by EXT MIXER BAND CONTROL
(FULBAND command) alternately from the + side to the —side or vice versa (e. g.
from 2+ to 2—) and displays it in 2 swept manner.
Header Program command Query Response
SIGID SIGIDAa SIGID? a a=0, 1
M Value of a ®, OFF: OFF
l, ON: ON
W Suffix code None
H Initial setting @: OFF
B Example SIGIDA®D
SIGIDAL

M Restrictions according to model type and options
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SNGLS
SNGLS Single Sweep Mode
M Function Sets the sweep mode to single sweep (same function as S2).
Header Program command Query Respoense
SNGLS | SNGLS
W Example SNGLS
SOF
SOF Stop Frequency
W Function Sets the stop frequency (same function as FB).
Heéder Program command Query Response
SOF | SOFAE SOF? SOFAE
£=-100000000 10 0 to 40000000000
Transfers the data with no suffix code in units of 1 Hz.
M Value of f - —100MHz to 40.0 GHz
W Suffix code None : Hz(10M0)
HZ: Hz(1070)

KHZ,KZ: kHz(10"3)
MHZ,MA: MHz(10/6)
. GHZ,GZ: GHz(10M9)
M initial setting f=21.2GHz (MS2665C), 30.0 GHz (MS2667C), 40.0 GHz (MS2668C)
B Example SOFAL123MHZ '
SCFA45.6KHZ
B Restrictions according to modeltype and options.
If equipment is MS2665C, upper limit of £ is equal to 21.2 GHz.
- If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.
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SP
SP Frequency Span
B Function Sets the frequency span (same function as SPF).
Header Program command Query Response
sP SPAE Sp? £
SPAa £=0 to 40100000000
Transfers the data with no siffix code in units of 1 Hz.
W Value of f OHz to 40.1 GHz -
W Value of a UP: FREQ SPAN STEPUP  (same function as SPU)
DN : FREQ SPAN STEP DOWN(same function as SPD}
W Suffix code None : Hz(10M0)
HZ : Hz({10"°0)
KHZ,XZ: kHz(10"3)
MHZ,MZ: MHz(10"6)
GHZ,GZ: GHz(10%9)
M Initial setting f=21.2 GHz (MS2665C), 30.0 GHz (MS2667C), 40.0 GHz (MS2668C)
B Example SPALGHZ , :

W Restrictions according to modeltype and options.
If equipment is MS2665C, upper limit of f is equal to 21.3 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.1 GHz.

SPD
SPD Frequency Span Step Down
W Function Decreases the frequency span in the 5/2/1 steps (same function as SPADN).
Header Program command Query Response
SPD | SPD
:
B Example SPD
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SPF
SPF Frequency Span
B Function Sets the frequency span (same function as SP).
Header Program command ‘ Query -Response
SPF | SPFAEL SPF? SPFAL
: f=-0 to 40100000000
Transfers the data with no suffix code in units of 1 Hz.
B Value of f 0Hz to 40.1GHz
W Suffix code None : Hz(1070)
HZ: Hz(10~0)

KHZ,KZ: kHz(103)
MHZ,MZ: MHz(1076)
GEZ,CZ: GHz(10M9)
M initial setting £=21.2 GHz (MS2665C), 30.0 GHz (MS2667C), 40.0 GHz (MS2668C)
B Example SPFAL1@1MHZ
‘ SPFAL1.5GHZ
B Restrictions according to modeltype and options.
If equipment is MS2665C, upper limit of f is equal to 21.3 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.1 GHz.

SPFUNC

SPFUNC = FM Monitor
H Function Sets the function for monitoring the trace time waveform.

Header Program command Query Response

SPFUNC SPFUNCAswW SPFUNC? - | sw
W Value of sw OFF: OFF :

FM: FM MONITOR

W Suffix code None
B Initial setting OFF: OFF
B Example SPFUNCAFM
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SPU
SPU Frequency Span Step. Up
H Function Increases the frequency span in the 1/2/5 steps (same function as SPAUP)_.
Header Program command Query Response
SPU | SPU
B Example SPU
SRCHTH
SRCHTH Peak Search Threshold
M Function Sets the threshold function for detecting a peak point.
Header Program command CQuery Response
SRCHTH SRCHTHA & SRCHTH? sw sw=0OFF.ABOVE,BELOW

B Value of sw

B Value of a

M Suffix code
M Initial setting
W Example
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SRCNORM
SRCNORM Normalize
M Function Selects the ON/OFF of the nolmalizing processing(A—-B+DL—>A).
Header Program command Query o Response
SRCNORM SRCNORMA sw SRCNQRM? sw sw=0N,OFF
- M Value of sw ON: on
' OFF- off
B Suffix code None
M Initial setting OFF: .. off
M Example SRCNORM A CN
SS Frequency Step Size
H Function Sets the frequency step size for stepping up/down the frequency (same function as FSS).
Header Program command Query Response
58 SSAf 887 , f
f=Ito 40000000000
Transfers the data with no suffix code in units of 1 Hz.
W Value of f 1Hz to 40.0 GHz
W Suffix code None : Hz(1070)
HZ: Hz(10"0)

KHZ,KZ: kHz(103)
MHZ,MZ: MHz(1076)
GHZ,GZ: GHz(10"9)
M Example SSA1IMHZ
B Restrictions according to modeltype and options.
If equipment is MS2665C, upper limit of f is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of f is equal to 30.0 GHz.
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SSS Scroll Step Size
W Function Sets the scroll step size.
Header Program command Query Response
SS85 | 85S8SAn ' SSS?‘ SSS5AnNn
W Value of n 1: ldiv
2: 2div
5: 5div
1@: 10div
M Suffix code None
M initial seiting 2: 2div
B Example 8SSAl
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ST

ST Sweep Time
B Function Sets the frequency sweep time/time span.
Header Program command . Query Response
ST STAL ST? t
STAa t=12.5 to 1000000000
Transfers the data with no suffix code in units of 1 ps.
B Value of t 12.5 ps to 1000 s (20 ms to 1000 s for frequency axis)
M Value of a Up: SWT UP
DN: SWT DOWN
AUTO: SWT AUTO
M Suffix code o None : ms
USs: us
MS: ms
S: )
a: None
M Initial setting Calculated value when AUTO is selected for SWT
B Example STAAUTO
STAZ20MS

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 | 8STFAL STFEF? _ STFAL
‘ £=-100000000 to 0 to 40000006000
Transfers ;he data with no suffix code in units of 1 Hz.
B Value of f —100MHz to 40.0 GHz
B Suffix code None: Hz(10"0)

HZ : Hz(1070)
KHZ,KZ: kHz(10"3)
MEZ,MZ: MHz(10°6)
GHZ,GZ: GHz{(10"9)
M Initial setting f=0Hz
B Example STFA123MHZ
STFA45.6KHZ .
l Restrictions according to model type and options
If equipment is MS2665C, upper limit of £ is equal to 21.2 GHz.
If equipment is MS2667C, upper limit of £ is equal to 30.0 GHz.

STPB
STPB Stop bit
W Function Specifies the RS232C stop bit.
Header Program command Query Response
STPR | STPBAN STPB? STPBAN
M Value of n 1: - 1bit
] 2: 2 bit
M Suffix code None
M Initial setting 1: 1 bit
M Exampie STPRA2
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SV

SV Save Data into Internal Registor
M Function Saves trace data/parameter data to the buili-in register (same function as RGSV).
Header Program command Query Response
SV SVAn
\ .
M Value of n 1 to 12 (Memory No.)
M Suffix code None
B Example SVAl
SVBMP
SVBMP - Save BMP format file
W Function Saves screen data(dot) at memory card using BMP format.
Header Program command Query ' Response
SVBMP | SVBMP
SVBMP AN
B Value of n 1 to 999 (File No.) When omitted, number is appended antomaticallay.
W Suffix code None
B Example SVEMPAL
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SVM

SVM Save Data into Memory Card
W Function Saves the measurement conditions (parameters) and measured results (traces) to
memory card.
Header Program command Query Response
SVM | BVMAD
W Value of n 1 to 99 (File No.)
B Suffix code None
M Example SVMA 17
_ - SVMA2

SWP

SWP Single Sweep/ Sweep Status

B 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 _ Response
SWP | SWP SWP? SWPAsw

M Value of sw @: Sweep completed
1: Sweep progress

W Example SWP
SWP?
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SWSTART
SWSTART Restart Sweep
B Function Restarts the sweep.
Header Program command Query Response
SWSTART SWSTART
B Example SWSTART
SWSTOP
SWSTOP Stop Sweep
B Function Stops the sweep.
Header Program command Query Response
SWSTOP| SWSTOP
-l Example SWSTOP
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SWT

SWT Sweep Time
B Function Sets the frequency sweep time/time span (same function as ST).
Header Program command Query Response
SWT | SWTAZT SWT? SWTAL
' t=12.5 1o 1000000000
Transfers the dara with no suffix code in units of 1 us.

H Value of t 12.5 ps to 1000 s (20 ms to 1000 s for frequency domain)
B Suffix code None : ms

Uus: 18

MS: ms

. B ) )

M Initial setting Calculated value when AUTO is selected for SWT
B Example SWTA1S

SWT A 2@0MS

M Restrictions accbrding 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
M Function Sets the delay time from the point where trace time triggering occurs.
Header Program comrmand Query Response
TDLY | TDLYAL TDLY? t
‘ t=~1000000000 to 65500
Transfers the data with ne suffix code in units of 1 us.
B Value of t —1000s to 65.5ms
M Suffix code None : ms
Uus: us
MS: ms
S - 8
M Initial setting D: Os
B Example TDLY A2@MS

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 | TEMPAR TEMP? n

M Value of n 1 to 5 (Template No.)

B Suffix code None

H Initial setting 1

W Example TEMPAL
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TEMPLOAD
TEMPLOAD Load Tempilate data
B Function Reads out template data from an external file.
Header Program command Query Response
TEMPLOAD | TEMPLOADAN
W Value of n 1t099
H Suffix code None
B Example TEMPLOADAL
TEMPMCL
TEMPMCL Cancel Moving Value
M Function Returns a template movement to 0.
Header Program command - Query Response

TEMPMCL TEMPMCL

B Example TEMPMCL
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TEMPMSV

TEMPMSYV = Save Moved Template Data .
B Function Stores the moved template data in the original template area.
Header Program command Query Response
TEMPMSY TEMPMSV
B Exampie TEMPMSV
TEMPMVX
TEMPMVX Template Move X
W Function Moves the template line along the X axis.
Header Program command Query Response
TEMPMVX | TEMPMVXAt | TEMPMVX?
1=-1000 to 1000s
W Vaiue of t —1000 to 1000s
W Suffix code None : ms
Us: LLs
MS: ms
S: S
M Initial sefting D Os
B Example TEMPMVX A 1@MS
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TEMPMVY
TEMPMVY Template Move Y
Bl Function Moves the template line along the Y axis.
- Header Program command ' Query Response
TEMPMVY TEMPMVY AL TEMPMVY? 1
W Value of | ~200.00dB to 200.00dB
W Suffix code None : dB
DB, DEM, DM:dB
M Initial setting @: 0dB
B Example TEMPMVY A -2 .5dB
TEMPSAVE
TEMPSAVE  Save Template data
B Function Moves the internal template data to an external file.
Response

Header Program command Query

TEMPSAVE | TEMPSAVEAN

M Value of n 1to 99
B Suffix code None
B Example TEMPSAVEA L
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TEMPSLCT
TEMPSLCT  Template Limit Line Select
B Function Selects the Limit Line used for evaluating the measured results using the template functions.
Header Program command Query Response
TEMPSLCT | TEMPSLCT Aa, sw TEMPSLCT? Aa sw sw=ON,OFF
M Value of a UP1: LIMIT1 UPPER
UP2: LIMIT2 UPPER
LWl: LIMIT1 LOWER
. LW2: LIMIT2 LOWER
W Value of sw 1,0N: ON
@,0FF: OFF
B Suffix code None
M [nitial setting OFF
B Example TEMPSLCTAUP1, ON
TEN
TEN Title Entry
B Function Registers the title character string.
Header Program command Query Response
TEN  TENAX,V,text

H Value of x,y

W Value of text
M Suffix code
B Example

X and Y values at display start point
(Do not use even if specified. Display location is fixed.)
Character string within 19 characters enclosed by double or single quotes.

None

TENAG,@,"TITLE éAMPLE"
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TEXPAND Time Expand
B Function Turns ON/OFF the trace time-expansion functions.
Header Program command Query Response
TEXPAND | TEXPAND A sw | TEXPAND? sw sw=ON,OFF
W Value of sw 1,0N: ON
@,0FF: OFF
M Suffix code None
B Example TEXPANDAON
TIME Time
B Function Sets the time of the built-in clock.
Header Program command Query Response
TIME | TIMEAKh, mm, ss TIME? hh,mm, ss

WValueofhh 00 to23 (Time)
W Value of mm 00 to 59 (Minute)
M Value of ss 00 to 59 (Second)

B Suffix code None
B Example
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TIMEDSP
TIMEDSP Time Display
B Function Sets time display on or off.
Header Program command Query : Response
TIMEDSP | TIMEDSPASsSW _ TIMEDSP? SW
W Value of sw ON : ON
QFF:  QFF
B Suffix code None
B Initial setting OFF: Off
B Example TIMEDSPAON
TITLE
TITLE Title Entry
M Function Registers the title character string (same function as KSE).
Header Program command Query ‘ Response
TITLE| TITLEAtext TITLE? text

M Value of text Character string within 32 characters enclosed by single or double quotes.
W Example TITLEA "MS2665"
' TITLEA 'SPECTRUM ANALVZER'
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TLV

TLV Trigger Level
H 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 | TLVAL TLV? TLVAL
H Value of g For EXT: —10.0 to +10.0 (0.1 VStep)
For video and log: -100 to 0 (1dBStep)
For video and lmear: 0 to 100 (1%Step)
For video and FM: —100 to 100 (2%Step)
For video (wide): HIGH MID,LOW
W Suffix code ~ When the trigger source is video and the step is log
None: dB
DB: dB
When the trigger source is EXT
None: Vo
V: A%
In other case
None
W Initial setting @
B Example TLVA-50

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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™
™ Trigger
M Function Sets the trigger switch and trigger source (same function as TRG).
Header Program command Query Response
™M TMAa T™? a

B Value of a FREE: FREERUN

VID: VIDEO

WIDEVID: wide IF Video

LINE: LINE

EXT: EXT
B Suffix code None
B Initial setting FREE: FREERUN
B Example TMAFREE

W Restrictions according to model type and options

If there is no opt.06 trigger/gate circuit, this command is invalid.
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8-190

TMCNT?
TMCNT? Time Count Read
W 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
‘ 1 =Transfers the data with no suffix code in nits of 1 hr.
W Example TMCNT?
TMMD
TMMD Trace Time Storage Mode
B Function ~ Selects the mode for processing the trace TIME waveform.
Header Program command : Query Response
TMMD | TMMD AN TMMD? TMMD An
B Value of n @ : NORMAL
1: MAX HOLD
2: AVERAGE
3: MIN HOLD
4: CUMULATIVE
5: OVER WRITE
M Suffix code None
M [nitial setting @: NORMAL
B Example TMMDA®D
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TMWR
TMWR - Trace Time Write Switch
B Function Controls writing of the waveform to trace TIME.
Header Program command Query Response
TMWR | TMWR A sw TMWR? TMWR A swW sw=0N,0FF
W Value of sw 1,0N: ON
2,0FF: OFF
W Suffix code Nore
Bl Initial setting ON : ON
M Example - TMWRAON
TOUT
TOUT RS232C Time Out
W Function Sets the time-out time for the RS232C WRITE function.
Header Program command Query - Response
TOUT | TOUT At - TCUT? t
H Value of t @ Infinite (wait infinitely)

lto 255: 1to255s(every 1 s step)
B Suffix code None
M |nitial setting 30@: - 30s
M Example TOUTA LD
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TRG

TRG Trigger
B Function Sets the trigger switch and trigger source (same function as TM).
Header Program command Quéry Response
TRG | TRGAD TRG? TRGAZ
M Value of n @ FREERUN
1: VIDEO
2: LINE
3: EXT
7: WIDE IF VIDEG
M Suffix code None
M Initial setting @ FREERUN

W Example TRGAD
B 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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TRGLVL

TRGLVL Trigger Level
Bl Function Sets the sweep-start trigger level when the trigger source =
VIDEO, WIDE IF VIDEOQ,EXT +10V.
Header Program command Query Response
TRGLVL TRGLVLAL TRGLVL? 1
W Vajue of 1 -10.0to +10.0 (0.1 Step) : when the trigger source is EXT
(£10V)(V units)
-100 to +100(1 Step) : when the trigger source is VIDEO 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

M Initial setting
M Example

1=-40

None: dB
DB: dB
When the trigger source is EXT
None: A%
Ve AY

In other case
None

TRGLVLA-18.9
TRGLVLAS.S

B 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
B Function Switches the trigger switch to Free run or Triggered.
Header Program command Query ~ Response
TRGS | TRGS Aa TRGS? a
W Value of a FREE: FREERUN
TRGD : TRIGGERED
W Suffix code None
M Initial setting FREE: FREERUN
M Example TRGSAFREE

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

TRGSLP

TRGSLP Trigger Slope

B Function Selects the rising or falling slope of the trigger when trigger source is VIDEO or
EXT mode.

Headar Program command Query Response
TRGSLP | TRGSLPA= TRGSLP? a

B Value of a RISE: Rising edge
FALL: Falling edge

W Suffix code None

W Initial setting RISE: Rising edge

B Example TRGSLPARISE

MW Restrictions according to model type and optlons
If there is no opt.06 trigget/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 | TRGSOURCEA & TRGSOURCE? a
M Value of a VID: VIDEO

WIDEVID: WIDE [F VIDEO
LINE: LINE

: EXT: EXT
W Suffix code None
B initial setting VID: - VIDEO
B Example TRGSOURCEAVID :

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

TRM Terminator
M Function Sets the terminator of the Response data transferred on the GPIB.
Header Program command Query Response

TRM | TRMAN

M Value of n @ LF
: 1: CR/LF
W Suffix code None
M Initial setting @:
B Example TRMAQ®
TRMAL

LF(pfovided the terminator already registered is not initialized)
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TS

TS Take Sweep

B Function Executes a single sweep synchronously (same function as SWP).
Header Program command | Query Respon;se
_ TS TS

M Example TS

TSAVG
"TSAVG Take Sweep with Averaging

B 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
B 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 Trigger Slope
B Function Selects triggering on the rising or falling trigger slope.
Header Program command 7 Query Response
TSL | TSLAswW | TSL? TSLASW
MW Value of sw @: Fall
c1: Rise
B Suffix code None
H Initia! setting 1: Rise
B Example TSLAD

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

TSP Time Span
M Function - Sets the time span of the trace.
Header Program command Query ‘Response
TSP | TSPATL TSD? t

1=12.5 10 1000000000

Transfers the data with no suffix code in units of 1 us

H Value of t
B Suffix code

H Initial setﬁng
M Example

12.5us to 1000s

None : ms
Us: Lis
MS: ms
St )
200ms
TSEPAL1GD
TSPAL1GES

M Restrictions according to mode! 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
M Function . Switches the title display to ON/OFF.
Header | - Program command | Query Response
TTL | TTLAsSW TTL? TTLAsW sw=ON,OFF

M Value of sw
M Suffix code

A Initial setting
W Example
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TZONE
TZONE Expand Zone
W Function Switches the time expansion (magnified display) ON/OFF.
Header Program command Query Response
TZONE | TZCNEA sw TZONE? sw sw=0N,OFF
M Value of sw 1,0N: ON
@,0FF: OFF
B Suffix code None
H |nitial setting OFF: OFF
B Example TZONE AON
W Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.
TZSP
TZSP Expand Zone Span
M Function Sets the zone for time expansion (magnified display).
Header Program command Query Response
TZSP | TZSPAtL TZSP? t
t=12.5 to 1000000000
Transfers the data with no suffix code in units of I ps
W Value of t 12.5us to 1000s
B Suffix code None: ms
Us: us
MS: ms
S: 5
A Initial setting 200ms -
B Example TZSPA1@MS

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

TZSPP Expand Zone Span point

W Function Specifies the width of the Expand Zone in term of the number of points.

Header Program command ’ Query Response

TZSPP | TZSPPApD TZSPP? P

M Value of p 1 to 500

B Suffix code None

M Initial setting 12 : 101 points (2 div)

B Example TZSPPASL

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

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=—1000000000 to 6530¢

Transfers the data with no suffix code in units of 1 ps

M Value of t —1000s to 65.5ms
B Suffix code None : ms
Us: LLS

MS: ms
‘ S: 8

B Initial setting Os

B Example TZSTARTA1EMS

B Restrictions according to model type and options

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

TZSTARTP Expand Zone Start point
B Function Specifies the start point of the Expand Zone in terms of the number of point.
Header Program command Query Response

TZSTARTP | TZSTARTPAD TZSTARTP?

W Value of p 0 to 500

B Suffix code None

M Initial setting 200 : 200 point

B Example TZSTARTPA1GZ

B Restrictions according to model type and options
If there is no opt.06 trigger/gate circuit, this command is invalid.
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UCL?
UCL? Query Uncal Status
W Function Reads out the UNCAL status.
Header Program command Query Response
UcL? UCL? UCLAN
H Value of n @: NORMAL
1: During UNCAL
B Example ucL?
UNC
UNC Uncal Display ON/OFF
B Function Specifies whether "'UNCAL' is displayed when UNCAL occurs.
Header Program command Query Response
UNC | UNCAsw UNC? UNCAsw sw=ON,OFF
H Value of sw 1,0N: ON
@,0FF: OFF
W Suffix code None
H Initial setting OX: ON
B Example UNCAQON
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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
UNLOCKCCOUNT UNLOCKCOUNTAn UNLOCKCOUNT? | n
W Value of n 1to 100
W Suffix code  None
B Initial setting 1@
M Example UNLOCKCOUNTA20  Performs a frequency lock operation once in every 20
SwWeeps.
UNT Unit for Log Scale
M Function Sets the display unit system in LOG scale mode.
Header Program command Query Response
UNT | UNTAa UNT? UNT A a
M Value of a @ dBm
1 dBuvV
2 dBmV
3: A%
4: dBuV(emf)
5: W
W Suffix code None :
M Initial setting @ dBm
B Example UNTAQ
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VAR

VAR Write value to common variable
B Function Write value to common variable used at PTA library.
Header Program command Query Response
VAR | VARAa,b VAR? Aa b
M Value of a Common variable name
(Integer/Real-number numeric variable name,alpha-numeric characters within 7
_ : characters) VAVG
H Value of b Value to be written (Integer or real-number)
B Suffix code None
B Example VARACOQOMARB,18.5

VARAXYZ%,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 vaver n
VAVGAN
B Value of sw 1,0N: ON
Z,CFF: OFF ‘
W Value of n 2 to 1024: Number of averaging processes
B Suffix code None '
H Initial setting 8: 8 times
B Example VAVGAON
VAVGA128
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VB Video Bandwidth
B Function Sets the video bandwidth (same function as VBW).
Header Program command Query Response .
VB VBAEL VB? b
VBAa f=1 to 3000000 or OFF
Transfers the data with no suffix code in units of 1 Hz.
M Value of f 1Hz to0 3MHz :
W Value of a OFF: OFF
‘ AUTO: AUTO
UP: - VBWUP
' DN: VBW DOWN

W Suffix code f: None: Hz(10"0)

: HZ: Hz(1070)

Ml Initial setting

KHZ,KZ: kHz(10"3)
MEZ,MZ: MHz(10"6)
GHZ,GZ: GHz(10M9)
a: None
Calculated value when VBW=AUTO.

H Example VBA3@PHZ,
VBCOUPLE
VBCOUPLE Couple Mode
W Function Sets the coupled functions to commonly settable or independently settable at the
frequency domain and time domain.
Header Program command Query Response
VBCOUPLE VBCCUPLEA a VBCOUPLE? a
H Value of a COM: Common
IND: Independent
B Suffix code None
M Initial setting IND: Independent (the mode already registered is not initialized.)
B Example VBCOUPLE A COM ‘
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VBR
VBR VBW/ RBW Ratio
B Function | Sets the ratio of video bandwidth to resolution bandwidth when VBW is selected
for AUTO. |
Heéder Program command ‘ Query Response
VBR | VBRAT ‘ VBR? r r=0.0001 to 100
M Value of r 0.0001 to 100 (1/3 sequénce)

M Suffix code None -
M Initial setting Trace A,B,BG:VBW/RBW RATIO=1
Trace TIME:VBW/RBW RATIO=1

'MW Example VBRA1

VBW

VBW Video Bandwidth

B Function Sets the video bandwidth.

Header Program command Query Response

VBW | VBWADND VBW? VBWAN

M Value of n @: 1Hz 8: 3Hz
1: 10Hz 9: 30Hz
2. 100Hz 1@ : 300Hz
3. 1kHz 11: 3kHz
4 - 10kHz 12: 30kHz
5. 100kHz . 13: "~ 300kHz
6 OFF 14: 3MHz
7 IMHz

W Suffix code None

M Initial setting Calculated value when VBW is selected for AUTO
H Example VBWA3 R
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VIEW

VIEW View
W Function Stops writing of the waveform data.
Header Program command Query Response
VIEW | VIEWAtr
H Value of tr TRA: Trace A
TRB: Trace B
TRBG: Trace BG

TRTIME: Trace TIME

B Suffix code None
W Example VIEWATRB
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XCH

XCH Exchange Traces
B Function Exchanges the specified wave data of traces.
Header Program command | Query Response

XCH | XCHAtrl,txr2

M Value of ir1,tr2 TRA: Trace-A
TRB: Trace-B
W Suffix code None
B Example XCHATRA, TRB
XMA
XMA Trace A Spectrum Data
M Function Writes/reads the spectrum data to/from trace A (main trace) memory.
Header Program command Query Response
XMA | XMAAP,Db XMA? Ap,d b1,62,b3 ...... (ASCIT)
' b1 b2 b3 ..... (BINARY)
H Value of p 0 to 500(point No.)
M Value of b LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
Volt lue (V
LIN scale: b= oltage 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.
M Value of d 1 t0 501 (number of points)
M Example XMAAL, -2000
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XMB
XMB Trace B Spectrum Data
B Function Writes/reads the spectrum data to/from to trace B {main trace) memory.
Header ' Program command Query Response
XMB | XMBAP,b XMB? Ap,d | BLDZ.b3 ...... (ASCID)
B1b2b3 ...... BINARY)
M Value of p 0 to 500(point No.) .
B Value of b LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
Voltage value (V
LIN scale: b= gevale V) 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.
H Value of d 1 to 501(number of points)
B Example XMBAL, -200@
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 | XMGAYD,Db XMG? Ap.d bLb2,b3 ...... (ASCID)
bl B2b3 ..... (BINARY)
M Value of p 0 to 500(point No.)
M Value of b LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
LIN scale: b= ——omegevalieV) a0
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.
M Value of d 1 to 501(number of points)
B Example XMGAL, -2000

XMG? A1, 2(reads two-point data items from point 1)

8-209



SECTION 8 DETAILED DESCRIPTION OF COMMANDS

XMT

XMT Trace TIME Spectrum Data
B Function Write/reads the spectrum data to/from the trace TIME memory.
Header Program command Query Response
XMB | XMTApP,b XMT? Ap,d b1,b2,b3 ...... (ASCID)
b1 52b3 ... (BINARY)

M Value of p 0 to 500(point No.) ' _

W Value of b LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
LIN scale: b= —onasevaieV) 4000

| reference level (V)

When binary format is specified for response data, data for each point is composed
of two bytes. The bigh-order byte is sent first.

H Value of d 1 to 501 (number of points)

M Example XMTAL, -2000
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ZEROSPNMODE
ZEROSPNMODE Zero Span Sweep mode

H Function Set the mode inside a spectrum analyzer for realizing zero span.

Header Program command Query . Response

ZEROSPNMODE | ZEROSPNMODEA & ZEROSPNMODE? | a

M Value of a - DIGITAL: Digital mode

. ANALOG: Analog mode
B Suffix code None
H Initial setting DIGITAL: Digital zero span
B Example ZEROSPNMODE AANALCG
W Supplement This function is used when you want to use sweep signals, X-out and Z-out also
in a zero span sweep. In this case, set to "TANALOG".
In a normal operation, use "DIGITAL" mode.
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*CLS
*CLS Clear Status Command
H Function Clears the status byte register.
Header Program command Query Response
*CLS LS
B Example *CLS
*ESE
*ESE Standard Event Status Enable
B Function Sets or clears the standard status enable register.
Header Program command Query Response
*ESE | *ESEAn *ESE/\? n
M Value of n 010255
W Example *ESE/\ 2@

*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
*BSR *ESR? n
M Value of n 010255
B Example *ESR?
*IDN?
-*|DN? Identification Query
M Function Returns the manufacturer name, model number etc. of the equipment.
Header Program command Query Response
*IDN *IDN? ANRITSU, id, 2200, n
M Value of id MS2665C (In case of MS2665C)
MS2667C (In case of MS2667C)
‘ MS2668C (In case of MS2668C)
M Value of n 1 to 99(firmware version No.)
B Example *TDN?
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*QPC

*QPC Operation Complete Command

B 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 | *¥QPC
B Example *QPC

*QPC?
*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
*OPC? EE— *QPC? 1
B Example *QPC?
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*RST

*RST Reset Command
B Function Resets the device to the third level.
Header Program command - Query Response
#RST | #RST
W Example *RST
*SRE
*SRE Service Request Enable Command
H Function Sets the bits in the service request enable register.
Header Program command Query Response
*SRE | *SREAN #SRE? n
H Value of n 0to 63, 128 to 191(current value of the service request enable register)
W Example *SRE '
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*STB?

Read Status Byte Command

*STB?

B Function Returns the current values of the status bytes including the MSS bit.
Header Program command Query Response
*STB *3TB? o

H Value of n

Bit Bit weight Bit name Condition of status byte register
7 128 {= Not used
0= Service not requested
6 64 MSS .
N 1=Service requested
(0=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 0= Not used
0= Event status not generated
2 4 ESB(END)
1= Event status generated
1 2 0= Not used
0 1 0= Not used
B Example *STB?
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*TRG

*TRG - Trigger Command
H Function Same function as that of IEEE488 GET-group-execute-trigger bus command.
For this command, the MS2665C/67C/68C executes a single sweep ( same function
as SWP.)
Header Program command Query Response
*TRG | *TRG
MW Example *TRG
*TST
*TST Self Test Query
W Function Executes an internal self-test and returns the details of any errors.
Header Program command Query Response
*TST — ' *TST? n
H Value of n D: Self-test completed with no errors.

-32767 to -1,

1 to 327671: Self-test was not completed, or was éhompleted but with errors.
B Example - #[ST? '
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*WAI

*WAI Wait-to-Continue Command

- Function Keeps the next command on stand-by while the device is executing a command.
Header Program command Query Response
¥WAT | *WAT

B Example *WAT

library name
library name Execute PTA Library

W Function Executes PTA library.

Header Program command ~ Query _ Response

LIBRARY NAME | LIBRARY NAME

Bl Value of library name _
PTA library name (alpha-numeric characters within 8 characters)

V_AR/_\XYZ% , 1100
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APPENDIX A

TABLE OF MS2665C/67C/68C DEVICE-DEPENDENT INITIAL SETTINGS

Table A Device-Dependent Initial Settings (1/5)

Control item

Initial setting data

Group Quiline
TRACE-AB k TRACE-TIME TRACE-BG
Seleers the mode for setting a FREQUENCY MODE START-STGP
frequency band, '
Seis the start frequency START FREQUENCY CHz e OHz
Sets the centér frequency CENTER FREQUENCY (*1)
Frequency | g e stop frequency STOP FREQUENCY {*2) S (*2)
Sets the frequency span FREQUENCY SPAN (%2) *0 Hz o)
Sets the cenfer-frequency step size | CENTER FREQ STEP SIZE 1GHz
Sets the scroll step size SCROLL STEP SIZE 2 div
Select Band BAND SELECT AUTO
Sets the reference level REFERENCE LEVEL =10 dBm
Set the reference level step size REF LEVEL STEP S0OZE AUTO:1div
Sets the scale mode SCALE MODE LOG LOG *LOG
Sets the LOG scale LOG SCALE 10 dB/éiv 10 dB/div *10 dB/div
Sets the LIN scale LIN SCALE 10%/div 10%/div e
. Not initialized
Sets the LOG unit system. LOG SCALE UNIT WRST: dBm
Sers the reference level offset REF LEVEL OFFSET OFF
Level
Sets the reference level offset OFFSET VALUE 0dBm
value
Sets the display line DISPLAY LINE OFF
Sets the display line level DISPLAY LINE LEVEL —50 dBm
Selects the ABS or RELmarker MARKER LEVEL ABS/REL A:ABS ABS ABS
level B:ABS
. Not initialized
Sets the comection factor CORRECTION WRST: OFF
Sets the correction factor number | CORRECTION FACTOR No. *RST: 1.
Sets the irput impedance INPUT INPEDANCE 5002
(*1) For the MS2665C; 10.6 GHz, for the MS2667C; 15.0 GHz, for the MS2668C; 20.0 GHz
{(*2) For the MS2665C; 21.2 GHz, for the MS2667C; 30.0 GHz, for the M52668C; 40.0 GHz
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Table A Device-Dependent Initial Settings (2/5)

Group

Inittal setting data

Outline Control 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 (TRACE-A/BG)

Selects the display format for DISPLAY FORMAT A<TIME

TRACE-A/TIME (TRACE-A/TIME)

Selects the mode for processing | yp 5 cp STORAGE MODE NORMAL | NORMAL ¥NORMAL

a waveform .

Number of rraces averaged AVERAGE No. 8 times

Sets the separation of average

sweep stops S AVERAGE SWEEP MODE ON(PAUSE)

- Sets the separation of hold sweep stops| HOLD SWEEP MODE OFF(CONTINUQUS)

Selects the detection mode DETECTION MODE PEAK SAMPLE *PEAK

Sets the delay time DELAY TIME _— Os _

Sets the time span TIME SPAN e #200ms —————

Sets the time expansicn zons to

ONIOEF EXPAND ZONE ON/OFF ———- QFF e

Sets the expand mode to ON/OFF | EXPAND ON/OFF — OFF ———

Sets the FM monitor to ON/OFF | FM MONITOR - QFF ] e
Display mode Sets the bandwidth for demodalating FM | FM RANGE - 200 kHz/djv ———

Switches the coupling to ACDC | v retpr 00 | e o

to monitor FM waveforins FM COUPLING AC COUPLING

Sets the active marker when TRACE-A/B —— J——

display mode is trace A/B ACTIVE MKR TRACE-A

Selects the marker mode MARKER MODE NORMAL

Specifies the zone-marker center | ZONE MAKER CENTER 250 point 250 point 250 point

Specifies the zone-marker width | ZONE MAKER WIDTH 51 point(1 div) | *1 point 501 point

Marker search mode MAKER SEARCH MODE PEAK

Sets the multi marker mode to

ON/OEF MULTI MARKER MODE OFF

Sets the multi marker list to ON/OFF | MULTI MARKER LIST QFF

Multi marker list frequency

AES/REL MULTIMARKER LOSTFREQ | ABS

Muilti marker list level

ABS/REL MULTIMARKER LOST LEVEL ABS

Sets the 'n'th multi marker to ON/OFF Not initialized

{ (No.1 to 10)ON/OFF MULTI MARKER ON/OFF RST: No.1=0N,No.2 to 10 = OFF

Selects the active multi marker ACTIVE MARKER No. Not initialized *RST: No.l

Search reschution SEARCHE RESOLUTION 10dB .

Search thresheld THRESHOLD OFF
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Tabie A Device-Dependent Initial Settings (3/5)

APPENDIX A

_ ] Initial setting data
Group Outiine Control item . -
TRACE-A.B TRACE-TIME TRACE-BG
A-BoA 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 —————-
Sets the racking fimetion to ON/OFF | TRACKING SWEEP QFF | e
Sets the gate sweep function to ON/OFF | GATE SWEEP OFF ———mmaeen
Sets the gate delay time GATE DELAY Os B ——
Sets the gate length GATE LENGTH 1 ms —
Sets the gate interval termination, | ~areenpny 0 0 | INTERNAL | cemeeeeee
Sweep finction internally or extemally GATEEND INTERNAL
Sets the trigger switch mode TRIGGER SWITCH FREE RUN FREE RUN *FREE RUN
Sets the trigger source TRIGGER SOQURCE VIDEC [ e
Sets the external trigger level type | TRIGGER SQURCE(EXT) INPUT1 —_——
Selects the trigger slope TRIGGER SLOFE RISE |
Sers the migger level TRIGGER LEVEL -40dB ————
Trigger level TRIGGER LEVEL" HIGH
(WIDE IF VEDEQ) (WIDE IF VIDEO) )
Sets the trace write switch 10 ON/OFF | TRACE WRITE SWITCH ON ON ON
Waveform
Hine, dine
WIRYICAANE | et he race ead switch o ONJOFE. | TRACE READ SWITCH ON ON ON
Selects the mode for setting the | RESGIUTION BANDWIDTH | AUTO AUTO *AUTO
resclution bandwidth
Selects the mode for setting the | e BAND WIDTH AUTO AUTO *AUTO
video bandwidth,
Selects the mode for setting the SWEEP TIME AUTO AUTO SAUTO
sweep time
Coupled Selects the mods for setting the RF ATTENUATOR AUTO
fanction RF atrennator :
VEW/RBW ratio .
at VBW = AUTO VBW/RBW RATIO 1 1 1
RBW/Span ratio
RBW/SPAN RATI 0.01 0.01 0.01
at RBW = AUTO SPAN 0 0
Sets the coupled functions to COUPLE MODE Not initialized.
COMMON or INDEFENDENT - . § .
berween the frequency or time domain (COMMON/INDEPENDENT) When shipped from the factory: INDEPEN]?ENT
R?E%YL\EI_I.'L -| Selects data to be recalled RECALLED DATA Eio;;mnahzed. Whes shipped from the factory:
. : Not initialized.
Select the printer device mode PRINTER MODE When shipped from the factory: VP00
Hard copy/plot
Print magnification PRINT MAGNIFICATION 1x1
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Table A Device-Dependent Initial Settings (4/5}

Initial setting data

Group Cutline Control item
TRACE-AB TRACE-TIME TRACE-BG
Not initialized.
Sets the printer GPIB address PRINTER GPIE ADDRESS w;;;;;x;;:a from the factory: 17
‘Selects the paper size for the plotter | PLOTTER PAPER SIZE ?Vcl):elf:hai];:cdl‘from the factory: A&
Hard copy/plot
Mot initialized.
Selects the ploter output size PLOTTER SIZE Wc])ze;?shi;;:d o the factory: FULL
. Not initialized.
Selects the plot item PLOT ITEM When shipped from the faciory:
Selects the mode for monitoring | Apy/FM MONITOR OFF )
. the sound
Sound monitor -
Adjusts the volume of the sound | W1ONTTOR VOLUME 10
mogitor -
Selects the item to be measured MEASURE ITEM OFF
Sets the counter to the specified COUNT RESOLUTION 1 KHz
1esolution
Selects the occupied frequency | Not initialized
WM URE METHOD
bandwidth measurement method OB EAS 0 *RST: N%
Sets the occupied frequency Not initialized
OBW N% VALUE )
bandwidth 1o N% ’ “RST: 99%
Not initialized
Sets the occupied frequency to X dB | OBW XdB VALUE *RST: 25dE
Selects the adjacent channel leakage Not initialized
power measurement method ADJ-CH MEASURE METHOD *RST: R:TOTAL POWER
Selects the adjacent channel leakage Not initialized
ADI-CH GRAPH
power measurement method CHG *RST: ON
Selects the adjacent channel ADIACENT CH SELECT fﬁ;};‘f“ﬁgﬁ;& SIDES
Sets zdjacent separation 1 ADJACENT CH SEPARATIONT Ifgg?_‘”ﬁ*?;ﬂz
Measure T
function PR
Sets the adjacent separation 2 ADIACENT CH SEPARATIONZ fg;;?‘“f;lg"]f]{z ,
. . Not initialized
Sets the adjacent channel bandwidth | ADJACENT CH BANDWIDTH #RST: &5 kilz
Sets the adjacent channel ENT! ‘ Not initialized
center line display ADI-CH CENTER LINE *RST: ON
Sets the adjacent channel band line ND Not initialized
display ADI-CHB LINE *RST: OFF
Selects the template SELECT TEMPLATE i‘ﬁ;ﬁr“_‘;ﬁed
Selects the template level TEMPLATE LEVEL fﬁ;?’“ﬁﬁ?&um
gement
Sets the template management | 14 NEGE TEMPLATE Not initialized
function
Selects the noise mezsurement method | NOISE MEASURE METHOD fig;?f“ﬁz;d
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Table A Device-Dependent Initial Settings (5/5)

APPENDIX A

) ) Initiaf setling data
Group - Cutline Control item
' TRACE-a.B TRACE-TIME TRACE-BG
BURST POWER BURST POWER MEASURE 100 point
Measure | START POINT START POINT P
fanetion 1 1 gt POWER BURST POWER MEASURE | .o
STOP POINT STOP POINT P
Calibration | Frequency calibration FREQ CAL ON
Band rate BAUD RATE 2400
Parity PARITY OFF
RS-232C Drata bic DATABIT 8 bit
Stop bit STOP BIT 1bit
Time-out TIME OUT 305
Not initialized.
2 self GPIB SELF ADDRESS :
Sets the GPIB.2 self address ‘When shipped from the factory: O
GPIB GPIB timeout time GPIB TIME OUT
: (including trigger sweep time out) | (TRIGGER SWEEP TIME QUT)
DATA STORAGE UNIT Not initialized.
Sets the DSU (MC8104A) address ADDRESS When shipped from the factory: 19
. Not initialized.
Sets the title output to ON/OFF TITLE ON/QFF When shipped from the factory: ON
Title -
Not initialized.
i DATA :
Selects the tifle data TITLE ‘When shipped from the factery: ALLSPACE
CAL/ . . Not initialized.
UNCAL Displays couple failure UNCAL DISPLAY Tnitialized to ON at power-on.
Sets the response data te RESPONSE DATA Not uuua..llzed.
ASCIVBINARY When shipped from the factory: ASCII
Spectrum data/ | Selects the media SLOT Not initialized..
PMCETC | (PMCrtloppy disk) ' ‘When shipped from the factory: SLOT 1 {top)
R Not mitialized.
for LF/CR + LF | TERMINATOR
Selects the terménator for LF/CR + ) ‘When shipped from the factory: LF
Power input statns POWER ON STATE BEFORE POWER OFF
Parameter display system PARAMETER DISPLAY TYPE | TYPE-1
Time display TIME DISFLAY QFF
Date display system DATE DISPLAY MODE YYYY/MM/DD
Others
Comment column display system | COMMENT DISPLAY OFF
Display color pattern COLOR PATTERN COLOR1
LCD display LCD DISPLAY ON
Composite 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
settings (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.

+ Aninitial value marked with *' is a fixed value.
+ Aninitial value marked with # is the value at COUPLE MODE = COMMON.
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APPENDIX B
ASCII*CODE TABLE
B7 0 0 0 0 1 1 1 1
B6 0 0 1 1 0 0 1 1
B5 0 1 0 1 0 1 0 1
BITS CONTROL NUMBERS UPPER CASE LOWER CASE
B4 83 Bz B SYMBOLS .
‘ 0 20 a0 &0 100 120 140 160
0 0 0 0 NUL DLE SP 0 @ P N P
0 0|10 _16[20 32|30 48|40 64 | 50 80 | 60 9 |70 112
GIL | 21 LLO |41 61 101 121 141 161
¢ 0o o 1 SOH DG ! 1 A Q a q
1 i N P! 3331 2|2 65|51 81|61 97| M 113
2 2 42 & 102 122 142 162
0 0 1 0 NUL DC2 " 2 B R b r
2 2|12 18 |22 34,32 50|42 66| 52 82|62 58|72 114
3 23 3 & 103 12 143 163
0 0 1 1 ETX DC3 # 3 C -8 c ]
3 313 15|23 3533 51|43 6753 83|63 9|73 113
SDC | 24 DCL.| 44 64 104 124 144 164
01 0 O EOT DC4 3] 4 D T d 1
4|14 20|24 36|34 52|44 68 |5+ 34 | 64 100 | 74 116
5 PPC |25 PPU (45 65 105 125 145 165
0 1 0 1 ENO NAK %’ 5 E U e u
5 5]1s 21|25 37|35 53|45 6955 85 | 63 101 |75 117
6 2% 46 &6 105 126 146 166
o 1 1 0 ACK SYN & 6 F v f ' v
6 6|16 2|26 3836 5446 7036 s6i66 . 10276 18
7 27 47 67 107 127 147 167
¢ 1 1 1 BEL ETB ' 7 G w g w
7 717 23| 27 39|37 55| 47 71|57 8767 10377 118
10 GET | 30 SPE | 50 70 110 130 150 170
1 0 0 0 BS CAN { 8 H X h X
3 8|18 - 24|28 4038 3648 72|58 88 | 63 104 |78 120
1 TCT [ 31 SPD |51 7 111 131 151 171
1 0 0 1 HT EM ) 9 1 Y i y
9 9|19 25|29 41|39 57]49 73|59 89 | 69 105 |79 121
12 32 52 72 112 132 152 172
i 6 1.0 LF suB * : J Z j z
A 10|14 26|24 2 3a 53,44 74|58 50 | 64 106 | 7A 122
13 3 53 73 13 133 153 173
1 0 1 1 VT ESC - ; K [ k [
B 11 1B 27|28 43|38 59148 75| 5B 91|68 107| 78 123
14 3¢ 54 74 114 134 154 174
1 1 0 0 FF FS , < L \ I !
C 12]1C 28 |2C 4 3C 60 4C 76| 5¢ 9 (s 108 | 7C 124
15 35 55 75 13 135 155 175
11 0 1 CR as . = M [ m }
D 13|10 29 | 20 45|3p . 61 (4D 77| 5D 93| 6D 109 | 7D 125
15 36 56 7 116 136 156 176
I 1 1 0 SO RS . > N A n ~
E 14| 1E 30 | 2E 46 3E 62| 4E 78| sE 54 | 6E 110 | 7E 126
‘ 7 37 57 77 7 137 UNT|157 177
11 1 1 Si us / ? 0 — o e
F 15 | IF 31| 2F 47| 3% 63| 4F 79| 5F 95 | 6F 1|78 127
Address Universal Listen Talk address Secondary address or
command command address command
KEY octal [25 PPU| GPIB code *USA Standard Code for Information Interchange
NAK ASCI character :

hex |13 21| decimal
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APPENDIX C
COMPARISON TABLE OF CONTROLLER'S GPIB INSTRUCTIONS

Controller
Function
IBM-PC IBM-PC .
PACKET V PCa800 (NI-488.2) (NI-488) HP2000 series
Outputs data to WRITE @ device | PRINT CALL Send{) CALL CUTPUT device
a device number: data @ listener address; data IBWRT() : selector; data
Output binary BIN WRITE & CALL SEND Cmds()

data to a device

device number: data

WBYTE command; data

Assigns data

READ

INFUT @ talker address,
listener address; variable

entered from a . . CALL Receive( } CALL ENTER device
: @ device number: | LINE INPUT @ talker aev
dGV'ICE toa variable address, listener address: IBRD() selector; variable
variable variable
Assigns binary BIN READ @ .
data entered from device number: \.I?aBng;E command;
a device to a variable variable
Initializes ' CALL Send IFC() | CALL ABORT select
an interface IFC @ select code | ISET IFC IBSIC() | code
© | REMOTE device
Tums REN CALL Enable Remote( )| CALL
: REN @ select code | ISET REN selector
line on IBSRE() | (select code)
LCL @ select code LOCAL device
(seis all devices solector
local) LCL @ CALL (select code )
Turns REN device number IRESET REN CALL Enable Local( )| IBSRE() | | ncAL device
line off (sets only specified CALL selector (select
davices to listeners, IBLOC( ) ;
and sends out GTL :gccii?eﬂ;sp)nmary
command)
CALL
Outputs interface %Oshg?gél\égde: IBCMD{ ) | SEND select
message(s) and Character siring for CALL co_de; message
data message [;data] IBCMDA{ )| string

{asynchranous)

Triggers a
specified device

TRG @ device
number

WBYTE & H3F, lisiener
address, secondary
address, &H08;

CALL Trigger()

CALL
IBTRG({ )

TRIGGER
device selector

C-1
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Controller
Function
1BM-PC IBM-PC .
PACKET V PC9800 (NI-488.2) (NI-488) HP2000 series
CDL @ select code| WBYTE &H3F, &B8H14;
(all devices having CLEAR device
a specified select | WBYTE &HS3F, listener selector
_— . code) address, secondary CALL (select code}
Initializes devices | o) ‘@ device address, &H04 CALL DevCiear( ) IBGLR() |CLEAR device
number selector
{specified devices {select code +
only) primary address)
Prevents a device
from being switche || | v & elect code| WBYTE &H3F, 8H11; CALL SendlLOU | LocaL
d over from remote select code ! ! LOCKOUT
to local . CALL SetRWLS( ) -
Transfers control .
. RCT @ device WBYTE talker address, CALL
;o; :izgemﬁed number &H09: CALL Pass Control{ ) IBPCT() PASS CQNTROL
Sends out a SRQ @ select CALL REQUEST
service request code ISET SRQ IBRSV() |selectcode
Performs sesial | STATUS @ device| 5| CALL Read Status Byte(}| ¢ ¢ (%F;atlé selocton
olling mber .
P mw CALL AliSpoli() IBRSP() (function)
CALL
Sets a terminator IBEOS()
code TERM IS CMD DELIM CALL
IBEOT( )
Sets a limit value
for checking a CMD TIMEQUT IC;I.%M
time-out ()
. ; : CALL
Wait to SRQ CALL WaitSRQ( } IBWAIT()
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SECTION 1 GENERAL

SECTION 1
GENERAL

PTA (Personal Test Automation) is the MS2665C/67C/68C spectrum anatyzer equipped with a programming
language interpreter function to enable programming controls and calculations directly connected with the
measurement system 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 funetion control commands for controlling most functions of the
MS2663C/6TCI68C.

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 library are prepared using the universal edit program on an external personal
computer, and registered to MS2665C/67C/68C 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
MS2665C/67C/68C. Since inputted programs can be stored in the built-in nonvolatile program memory, no
efforts otherwise required for reloading after each power-off are necessary.

As for the external ihterface to PTA, there are GPIB, RS-232C parallel (Centro) and PTA parallel I/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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SECTION 1 GENERAL

PTA Specifications

The PTA. specifications are listed below:
MDisplay

» Number of displayed characters :

« Displayable characters :

= Character font :

* Graphics :

* Screen :

Einput and execution centrol

* Input :

» Execution control :

EMemory

* Program memory :

» Memory card :

HLanguage Version PTL - V1.6

» Commands :

» Statements :

« Subroutines :

54 characters/linex20 lines (43 characters/line for menu display}
Alphabetic upper-and lower-case characters, nurmerals, special
symbols, and cursors

6x12 dots (small type)

Straight line, square, circle and arc

320240 dotsx16 screens

Front panel, and external computer (by RS-232C, GPIB)
Front panel, and external computer (by RS-232C, GPIB)

196 kbytes
256 kbytes, 512 kbytes, 1 Mbyte, 2 Mbytes

Edit commands
Program execution commands
File commands

Basic statements
GPIB statements
Event statements
Dual port statements

- Display subroutines

Filing subroutines

GPIB subroutines

Interface subroutines

Panel subroutines

‘Waveform memory subroutines



Ry

+ Functions :

e Variables :

= Data types :

Winterfaces
s RS-232C
* GPIB

« Parallel (centronics)
{option 10)

SECTION 1 GENERAL

Arithmetic functions
Boolean functions
Statistical functions
Character string functions

'System functions

Up to a maximum of 256 user-defined variables
(nmumeric variable, character string variable)
System variables 22 types

Real number:
Significant digits =15 digits
Exponential = 10°% to 1037
Integer —32768 10 32767
Character: 256 characters max.
Bit: 8 bits max.

1-5



SECTION 1 GENERAL

PTL Command of PTA

Table 1-1 shows the PTL (Personal Test Language) commands provided with the PTA :

Table 1-1 PTL Command 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

Load 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] [RETURN]

RENUM [new start-line number[,increment], old start-
line number [old stop-line number]]]]

LIST [start-line number] [,[stop-line number]

LISTG address [,start-line number] [,[stop-iine number]]
PMEMO

[RUN ] menu key or RUN [start-line number] [, suspension-
line number]
[ STOP] menu key

[CONT] menu key, CONT [suspension-liné number ]
[RESET] menu key -
Statement [RETURN]

SAVE program name [, start-line number [, stop-line
number]]

LOAD program name

OVERLAY

[PLIST] menu key

PDEL Program name

STARTP program name or STARTF @

CANCEL or CANCEL @
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Table 1-1 PTL Command of PTA {(Continued)

ltem Format
Statements
Comments REM ["comment"] or '‘comment
Arréy declaration DIM array variable
Assignment [LET] variable = expression (functions,variables or
constants)
Jump GOTO line number or GOTO *label

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
)

Read measurement parameter
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

GOSUB line number or GOSUB *label

BETURN '

IF condition statement

FOR numeric variable = initial value TO ending value STEP
step value

NEXT numeric variable ‘

INPUT ["display character string", ] variable [, variable...]
PRINT variable [; format]l, variable [: format]...Ji;]
FPRINTR variable [: format][, variable [: formafl...][;]
READ address, input variable [, variable...]

BREAD address, input variable [, variable...]

WREAD address, input variable [, variable...]

WRITE address, variable [: format][;]

BWRITE address, variable [; format]

WWRITE address, variable [: format]

PUT string variable {or string)

GET string variable {or siring), 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

Line NO_SOS_. “Grammer error expression”
ERROR {error number, line number or * label)
ERRMAIN

RETMAIN
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Table 1-1 PTL Command of PTA (Continued)

fiem Format
Statement {cont'd)

Initialization of variable CLEAR

Data statement ~ DATA constant [, constant..., constant]

Specification of input data RESRORE [line number or * label]

statement

Data-statement input ) RDATA variable [, variable...]

Program reading/execution CHAIN "file name"

Register an error interrupt ON ERROR line number or = label

Toutine ‘

Unregister an error interrupt OFF ERROR

routine ‘

Return from an error RETERR

interrupt routine - RETRY
RESUME line number or # label
GIVEUP

Register an event interrupt ON EVENT /O number, line number or * label

routine '

Enable an event interruption ENABLE EVENT I/O number, event 3, event 2, event 1,
event 0

Disable an event interruption DISABLE EVENT /O number [, event 3, event 2, event 1,
event O

Return from an event RETINT

Character size specification DCHSIZE character size number

Pseudorandom number string RNDMIZE

setting

Dual-port-memory statement
Write data WDFM memory No., variable |: formai]
Read data RDPM memory No., input variable
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Table 1-1 PTL Command of PTA (Continued)

ltem Format
Screen subroutines (cont'd)
Screen subroutines '
Displayed-item erasure CALL CER(M)
Displayed-item restoration CALL CRN(M)
Screen erasure CALL CFL(M)
Character string display CALL DCH{X,Y text,M[,N])
Straight-line display CALL DLN(X@,Y@, X1,Y1,M[,N])
Square display CALL DRC(X@,Y,X1,Y1,M[,N])
Circle display CALL DCR({X,Y,R,M[,N])
Arc display CALL DAR(XQ,YQ,RE,W1,W2 M[,N])

Soft key label registration
Filing subroutines
Open a file (read)
Open a file (write)
Delete a file
Load 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 subrouting
Interface clear {(switching to
system controller port)
Service request
Take controller
Switching to device port
Interface subroutine
Status byte read
Interface control
Function
Arithmetic functions

Boolean functions
Character string functions

CALL DEF(M,text)

CALL OPNI Character string variable (or character constant)
CALL OPNC Character string variable (or character constant)
CALL FDEL Character string variable (or character constant)
CALL DALD variable

CALL DASVY variable

CALL CLS

CALL PNLL(2)

CALL PNLU(@)

CALL COPY(M@,M1)
CALL CONV(K,M@,M1,PE&,P1[,D])
CALL SWLG(K,M@,M1) '

CALL IFC

CALL RSV(M)
CALL TCT(M)
CALL DEV

CALL GST{(port No., address, input variable)
CALL GPIB{port No., control item No.)

SIN, COS, TAN, ASN, ACS, ATN, LN, LOGEXP, SQR,
ABS, SGN, INT, ROUND, DIV, FIX

NOT,AND,OR,EOR :

CHR, VAL, HVAL, BVAL, ASC, CHR$, CVI, CVD, MKIS,
MKDS$, STRS, HEX$, OCTS, BINS, INSTR, LEFT$, MIDS,
RIGHTS, STRINGS, LEN, SLEN, SGET$
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Table 1-1 PTL Command of PTA (Continued)

temn Format

Function (cont'd)
Statistical functions
Dedicated functions

max, min, sum, mean, var, sta -
ERRREAD, STATUS, DTREAD$, RND

System variable EXQ, EX1, EX2, EX3, EX4, EX5, EX6, DT@, DT, DT2,
DT3, DT4, XMA, XMB, XMG, XMT, XMT, SMA, SMB, SMT,
IMA, IMB, RMA, RMB, 104, IOB, 10C, IOD, EIO |
System function :

Maximum value
Minimum value

Frequency measurement 1

MAX (M, P@, P1, N)
MIN (M, PG, P1, N)
BNDL (M, P@, L, N)
BNDH (M, P@, L, N)
MESL (M, Pg, L, N)

Frequency measurement 2
Frequency measurement 3

Frequency measurement 4 MESH (M, P&, L. N)
Ripple 1 _ RPL1 (P@, P1, N[,R])
Ripple 2 | RPL2 (P@, P1, N [,R])
Ripple 3 RPL3 (P&, P1, N [,R])
Peak 1 PEKL (M, P@, L, N[,R])
Peak 2 : | PEKH (M, P&, L, N [LR])
Poll 1 POLL (M, P@, L, N [,R])
Poll 2 POLH (M, PG, L, N [,R])
Maximum 1 PLRH (M, PG, N [,R])
Maximum 2 PLLH (M, P&, N [,R])
Minimum 1 PLRL (M, P&, N [,R])
Minimum 2 PLLL (M, PG, N [,R])

Index point frequency
Sum .
Adding search 1
Adding search 2
Judgment 1
Judgment 2

PFRQ (PQ)

SUM (P@, P1, N)

PSML (M, P@, L, N)

PSMH (M, P@, L, N)
DPOS (M, P@, P1, N1, N2)
DNEG (M, P@, P1, N1, N2)
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SECTION1 GENERAL

External Interfaces of MS2665C/67C/68C

MS2665C/67C/68C provides an RS-232C interface and GPIB interface as standard. In addition, a parallel
(centronics) interface (option 10) is optionally available. The usage of these interfaces differs by the setting of
the connection port. '

RS-232C interface '

When the R$-232C interface is selected as the connection port for the external controller {Connect to
Controller): '

Connect the device that controls the spectrum analyzer, for example, a host computer. Executton 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 program/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/library and the external device.

GPIB interface |

‘When the GPIB interface is selected as the connection port for the external controller (Connect to Controller):
In this case, the GP-IB interface enters the devicxe port state. Connect the device that conirols the spectrum
analyzer, 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 iﬁterface 18 selected as the connection port to the printer/plotter (Connect to Printer/Plotter):
By specifying COPY from the PTA program/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

+ 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 printer copies the screen.

1-12
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SECTION 1 GENERAL

Screen Configuration of PTA

This section describes the screen specifications of PTA mounted in the MS2665C/67C/68C.

Physical screen configuration :

i (Background)

J Frame 1

Frame 16

Frame 1: Waveform display background

~ 2: Scalelines

3: Waveform 2

4: Waveform 1

5: Parameters {tifle, reference level, RBW, VBW, center frequency, span, etc.)
6 : Display lines, reference markers '

7 : - Triggers, indicators '

8 : Marker zones

9 : Template/mask standard lines

10 : Multi-marker Nos.

11: {Not used)

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 spectrum analyzer. The number is different from the number
used by screen subroutines such as CALL CFL.

1-13
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Display form

239—

Display area

Function keys

display area
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SECTION 1 GENERAL
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SECTION 2 PTA OPERATION

SECTION 2
PTA OPERATION

Outlining the Operation

PTA of MS2665C/67C/68C 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 MS2665C/67C/68C.
A PTA program is loaded and executed on menus following [SHIFT] + [PTA]—=[PTA Program : F1].
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 MS2665C/67C/68C.

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 menu of the [User] key and pressing the
appropriate Fkey. _

Also, the PTA library can be executed by directly inputting the PTA library name as a remote control
command from the controller.

Execution memory of MS2685C/67C/68C (RAM)

1 I
p LOAD
PTA program R
] \})
PTA library Ne)> Memory card
ABCY V7
" n . (
POWER QVO Personal computer
"MEAS"
LOAD
I
B
RS-232C or GPIB interface
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SECTION 2 PTA OPERATION

APTA pi'ogra.m or PTA library can be loaded to the execution memory of MS2665C/67C/68C by either of the

following three methods: '

(1) Prepare a PTA program/library as a text file of in DOS format on a memory card, and load it to spectrum
analyzer. '

»  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 spectrum analyzer, and load it from the operation

menu of the PTA program or PTA library.

L ] ©
S= =

Prepare copy the file on a memory card. T

(

Insert the memory card into
the memory card slot, and
load a PTA program/library
from the prepared file.

(2) Prepare a PTA program/library file on the personal computer, and load it to spectrum analyzer 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 to spectrum analyzer via the RS-232C or GPIB

interface.

RS-232C or GPIB 1 Q

interface r—-_"

T
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SECTION 2 PTA OPERATION

(3) Remote-controlling spectrum analyzer from the personal computer, directly inpi:t the PTL. statement.
* Remote-control spectrum analyzer 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 spectrum analyzer, prepare a PTA program/library on the
execution memory of spectrum analyzer.

RS-232C or GPIB
interface O

=T —

WRITE#1,"LET A=A+1"J

2-5



SECTION 2 PTA OPERATION

Operations Related to PTA Program

Operatiohs 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, MS8604A, 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 ¢an 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 1o spectrum

analyzer by the edit program (edi_toir) of the personal 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.

DEMO -PTA 27201 bytes PR [l WY 1

CRF1GZ .LIB 102 bytes Lﬁ 1

GSM -PLIB 102 bytes L Prog Liskt:

S5 -1LIB : 102 bytes L X :

SaMPL1 .. PTA 27180 bytes PH

SAMPL Z. IMG 2156 bytes PH 2 Cursors |
4 UP

S CUrsoe
o Do
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SECTION2 PTA OPERATION

(3) Press [CORSOR UP : F2] and [CURSOR DOWN : F3] keys and move the cursor to the program name to
load. 4

(4) Press the [LOAD : F4] key.
Read out the PTA program from the memory card. When reading is completed, the [END] message is

displayed.
|DEMD -PTA 27201 bytes PR PTA
CRFI1GZ .LIB 102 bytes LI
GSM «LIB 102 bytes LL Prog L ist
SS -LIB 102 bhytes LT
IBAMPLT LPTA 27180 bytes PR
END : Cursoe
] Up
Cursor
Doywm
L.oad
Rumr
=3+
etc.
i 21 1 |

(5) Press the [RUN : F5] key to execute the program.

{6) To stop execution, press the [RESET : F4] key of the PTA program menu (page 1).

Execution, stop of the PTA program o

After loading 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 (PTA ON).
(2) Press the [RUN : F1] key of the PTA menu (page 1) to execute the prograrm.

(3) To interrupt program execution, press the [STOP : F2] key.

(4) To resume program execution, press the [CONT : F3] key.

(5) To stop program execution, press the [RESET : F4] key. To restart execution, press the [RUN : F1] key.

2-7



SECTION 2 PTA OPERATION

PTA termination : ' .

To terminate PTA, press the [RESET : F4] key to stop program execution, and then press the [PTA OFF : F3]

key or input a remote control command "PTA _0".

Afterwards, the screen (which has been displayed by display subroutine) is cleared to be returned to ordinary

measurenment sCreen.

Note

For the display subroutine, see Section 5, "System Subroutines”.

Format of PTA program file

There are two formats for a PTA progra:fn' file on a memory card, as follows:

2-8

(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 '============s=======cc=sss===S=S===S=======S=============
20 '== MS2660 series PTA Program/Library Sample Program ===
30 '=================ccSS=SS=S=S=SS=SooSSSSssSSSSSmssos=s=—o=no
40

SO‘HOME&ERASE' Erase PTA screen

60 PRINT " Eello PTA World!!"! Print message

70 PUT "Ipn"!' Preset MS2660 series

80 PUT "CF 1O0CMHZ"' Set center frequency 100MHz
g¢ PUT "SP 100KHZ™' Set frequency span 100kH=z
100.PUT "MKPK"' Perform peak search

110 STOP' Stop execution

(2) Execution format

The extender of a PTA program file in execution format is ".IMG". The PTA prograin 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 to spectrum analyzer
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 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.
e a D By Progrdds Fipe Lo iis B op fe
}
DFEERE LR Coarsore
AT i LI5S (=
855 ~LEIER
Lo sor
Do
L.oad
Fils
e
*=
Checke Fiile
] returnm
J

(3) Press [CURSOR UP : F1] and [CURSOR DOWN : F2] keys and move the cursor to the library file name to
load. '

2-9



SECTION 2 PTA OPERATION

(4) Press the [LOAD : F3] key.

Read out the PTA library from the memory card. When reading is completed, the [LOADING...END]
message is displayed. ‘

IS i St

W LEOADING. & - : END Lib File

OFTRE LI Cursor
. THemda P S i = ) Up
89 -LIB
Cur=sor
Dowmrn
Load
File
~Page
1 ]
;Check‘ File
rreturrn

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.

e fbne Zroy E"r'@gw PR fe T ity Memoru
>
Lo et 5y Chsrsor

ki

-

e smonr
Drezvdrn

=+
ZxHeouts

L b3y
xpage

S
Remove

etorry

Also test execution can be done by operating menus following the [Executed : F3] key.
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Registering the PTA library to user key

The PTA Iibrary 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.

MER: 1 - 482 GHD DutRF (tModbef Menues
— T3, 31d8m RE 1MH= Select ¥k

RLV: 10, D00dBm VB 1MH= Senapoe

H g8 . it Progm

Se lect

Saurce
Merius

Se lect
D=t
Meru

RO VR IR

Sowunrce Pestirmaltion

{Set sowrce
H into Dest

De { e=te
I Des-t

T ol W Pt o)

i [ i ! i !
5T:= 0OH= SP: 3. 000GHSH

-

(2) Press the [Select Source Lib prgm : F1] key. The PTA library loaded in the execution memory is displayed
in list form.

' Lib Prom

up

Dowr

o
s

S
.—’(
o

Mext Page

T

\-\ A
] N S A% ‘ B
S .l R ‘{‘\'}“” \'(‘\.\\ & "':“‘\, A% .-\\ \\
V\'\Qﬁ:‘r\} \ - \ R \ \ \\}“ ‘\u i R \ \’;\
3 % \ o 1\\ \ \* N \*\\ '«\x‘\!

Mﬁ\ N *“:\\\ \&ﬁ‘}};} \:)\.»,.\. S ,‘a \\1 x“M
i u\&\ s ,._ S \n i ‘“
: i \k\\\ Q‘ﬁ%‘ 1 \\ Ay ‘\‘ \i::q“&\ \.?
.‘ % N
N \ ‘\W&" . \. \x\\*‘\\\um\ 1 \

‘ \e w@\ '»‘c\t
\

:"\\‘ * \ X ﬁ.. \:\‘ \w

\\\\: \“ \\:‘:\"\\&@E\\\ \ \Qx:\ + ;
\ :\; \l\:\“\‘ \%\&:\\\\\\\ \»\_Q\Ek 3 \;‘\\ & tLmnrm
\ \ *N\% \Q\Q‘*&\\\\%&%\}\%ﬁ\\\ :N\\ \”\\% N

5,
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SECTION 2 PTA OPERATION

{3) Press [UP : F11 and [DOWN : F2] keys, and move the cursor to the library name to load to the User key.

W
~ ‘: H‘»"\"\v;\:’ %
\\\S.xs k\\“‘ R\\E‘«

.. \, \\, \u- \
:\_&\%\\\'{x\\ \\‘« \l‘\‘k\ \ \
N :\‘Q% §i\ \

.\'«.\\‘.‘%\"’}\ "\\“ S
Wﬁ§\

i
\-“ e

(4) Press the [return : F6] key.

registration screen.

. \ha:m \ - \;\ \

Dowr

Mext Page

"’
X
s

u:’ \.
J\':. \\‘\‘\ \
A .
\\"}:\\':@\.\:“5?\ \‘{n \\
N \»‘Q\\& }}\«“ N
\"‘5:1‘ \\“ "ﬁ‘\ W S0 \\ m.

» A \».\,\C\ \\\“,‘%s{t'i \\
\3 R %x‘\\\{\ﬁ\\\'\:\x% \Q‘ N \”‘
v BSERY
T Q'\‘\Q%\\

\‘\
M

AR

e

r~eturm

N
N

\ ‘\\ N

The selected library name is displayed in the Source column of the User key

MKR =z T - $826H=
—F3.41dEBm
RLV=: —1 0. 00dBEm

COLTRE (ModDef WMenues)
PrEB 1MH= Select ¥
VB I MHE=E Sourmce ;

H CGgB--

Lib Prgm !

it

Seilect
Source

Merna
Selaect

of v eefie - § o

De=s+t

|
|

PTA Librdry

Mernu

Destinmatiam

1Set saorece]
into Dest

] Delete !
i CF1GHZ | Dest
| returnr
i \ | y 1o ] ! ] 1 :
STz OH= S5P=3. DUDGHq ‘ .
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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.

MKRz21.4AB2GH= OutREF CModDef Mernue
—T3.41dBm BRE 1MH= S5elaect :
RLV: —10. 00dBEmMm VB 1 MH= Sonce _
Tudsf ey . Lib Prgm
! Select
Sown-ce
i Meru
- Select
] Dest

Meru
Destimati om

Set source
irmto Dest

Delete
Des+t

returr

T 1] ] ! i ]
SP: 2. 000GHS

(6) Press the [User] key on the front panel and press a2 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.

MIKR: 1 .- 48206H= OutRF (Mod___User 3
— V3. 4%1dBm RE 1MH=

IRLY: —1 0. 00dBm VE 1MH= —_———

hogs~ T :

PR U I

s if vm e e

Source
FPTAa Library F1—Keu

-p Uiser 3

CF1GHZ —_———

1 1 AP T I T
I5T:= O0H= SP: 3. 000GH=| 1 131}
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SECTION 2 PTA OPERATION

{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. 43482061 OutRF MoedDef Menues
— T3 a1 IBm B 1MH= Select ¥
RLV:=—10. 0O0dEm VE 1MH= Sourse
H odB.- P it ib Prgm
- - Select
Sauroe
Merus
Select
Pe=t
HMernu

w

Saurces . Destirmati om
ﬂ Set sowe-oe

irmte Dest

Delete
1 Dest

retuarr:

T T ! ] T I T
STz OH= SPz 3. OO0OGH=

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 library name is displayed
on the menu, indicating that registration is completed.

MKRz 1.48256H= COutRRF CMad Usegyr~ 3
—73.-41dBm RB TMH=
RLY=—10.00dBm VB I1MH= CF1GHZ
frode- I '

STz OH= SP:3.000GH="T [ 131

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 b'y 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-execute,

{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.

(7} To resume library execution, press the [CONT : F3] key.

(8) To stop library exccution, press the [RESET : F4] key. To restart execution, press the [RUN : F1] key.

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 ".1IA". 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 plural PTA libraries. There are no title relations between
the PTA library file and PTA libraries 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 librartes stored in it.

(4) Press the [Check File : F5] key.

A Tist of PTA library files stored in the selected PTA library file is displayed on the screen. If the list cannot
be displayed at a time, press the [File/Page : F1] key to display the next page.

Lojmmdesy  Prrogiendm st -

Y

Cheolc Filg]

L i brrareygy
~FPage
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S \é‘\ \&g\}\ .

Ry
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X
T
T

3
B
i

o
N
T
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R—_—

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.

{(1)F1, F2, F3, F4 and F5 keys
The F1 to F5 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 alternately changed to 0 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 EXA1, EX2, EX3, EX4 and EX5, see Section 5, " System Variables".

(2) YES and NO keys

These are typing aids for the INPUT statement; the "YES" and "NO" character string can be input by a
single key operation.

{3) Numeric keys
These are the [0] 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
Unitkey 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 9 . | dBm Unit key No. 4
dB

MHz

Unit key No. 3

sec

kHz

1 2 3 mv Unit key No. 2
mseg

Hz

0 . +— Enter |ov 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

Menu layers following [SHIFT] + [PTA : 7] keys are shown below.

Menu Tree
—— Panel Key ————— Top memu ! Lower menues
PTAProgram Operation Mode
L " IR (PTA ON)
* Ll
PTA BT
| Brogram 1
e ram* Run BT
— Prog List . pey
Library stop - .
Yes
Cursor
j8je] 72
Cont :
No
Cursoxr
Down 3
Reset
Load
P4
Cff
Run
F5
stc.
atc.
Ll 0| e
| B ete.
(Next page) | 1 13] |
L[ 1 ]af
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Menu Tree
— Panel Key ————— Top menu 1 Lower menues
PTA Library Operation Mode Library Program List Display
(Previous page) » pTa Tib
* - ib Memory -
. ib Exes
Library
Memory Cursor =
- Un un
Library
File Cursor sco
Down B
*
Execute
Cont
Library R "
/Page ese
*
‘Remove
return
return
etc.
A Lib Remove
Yes
Library Program
‘File Display
Lib File
Cursox
Up No
. cursor
Dowr
Load
File Library Program List Displa
[Page . 4 ° st ASply
*| — ™ icheck File
Check File
Library
- /Bage
return
return
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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/libraries, and are composed as shown below:

PTL commands

Edit commands

(Program input)

Execution Control
commands

——— File administration
commands

——— PTA library
administration commands

L PTA library file
administration commands

BCOPY

DELETE

RENUM

LIST

LISTG

PAGE SCROLL
ROLL UB/DOWN

DMEMO

RUN
CONT
STEP
RESET

STOP

SAVE
LOAD
OVERLAY
PDEL
PLIST
STARTP

CANCEL

EDITLIB
EDITPTA
RENAME

LIBMEM

SAVELIB
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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

Integer constant from 1 to 65535

Notes:
+  When 111 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 L.IST-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 number> to the <copy-source end-line number=) in the unit of increment specified
by <increment> from the <new start-line numbers.

If <increment> is omitted, thenAe10Afis used as the default value.

(2) Format

PCOPY operand 1, [operand 2] ,operand 3,cperand 4

/

New start-line number  Increment Copy-source stari-line number Copy-source end-line number.

1) PCOPY 122, ,12,30 Copies the statement (from lines 10 to 30) to location 100 in increments of 10 and
labels all sequent.

2) PCOPY 18@,5,19,30 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 F101 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 all or part of a program.

(2) Format

DELETE [operand 1] [,] [cperand 2]

operand l<cperand 2

(3) Example

1) DELETE
2) DELETE
3) DELETE
- 4) DELETE
5) DELETE

122

192,

; 500
1¢@, 500

Deletes entire program and initializes variable values.
Deletes statement on line 100. '
Deleies statements on lines 100 to the end line.
Deletes statements on start line to line 500.

Deletes statements on line 100 to line 500.

« When deleting only a line, it is possible by Line number [ RETURN ].
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RENUM Command

(1) Function

This cornmand 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 [[opefand 11,1 [operand 2] [,] [operand 3] [,] [operand 4]]

New-line number

Increment Stant-line number End-line number

1) RENUM
2) RENUM
3) RENUM
4) RENUM
5) RENUM
6) RENUM
7) RENUM
8) RENUM

9) RENUM

Notes:

12@

12,5

10@, ,50

192,5,58

12@,,.,159

19, ,50,158

18,5, ,15@

19@,5,58,150

Renumbers all program statements starting from first-line number 10 in increments
of 10

Renumbers all program statements from new first-line number 100 in increments
of 10 :
Renumbers all program statements starting from new first-line number 100 in
increments of 5

Renumbers statements (from line number 50 through the last line) starting from
new first-line number 100, in increments of 10

Renumbers statements (from line number 50 through the last line) starting from
new first-line number 100, in increments of 5

Renumbers statements (from line number 10 through 150) starting from new first-
line number 100 in increments of 10 |

Renumbers statements (from line number 50 through 150} starting from new first-
line number 100 in increments of 10 '
Renumbers statements (from line number 10 through 150) starting from new first-
line number 100 in increments of 5 ‘

Renumbers statements (from line number 50 through 150) starting from new

first-line number 100 in increments of 5

= Labels can be used for operands 1, 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]1[,] loperand 2]
Start-iine number End-line number

operand l<cperand 2
1) LIsT Lists entire program
2) LIST 122 Lists the statement on line 100
3) LIST 12d, Lists statements on line 100 to end line
4) LIST ,529 Lists statements on start line to line 500
5) LIST 102,500 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] [,] [operand 2]]

Address of printer (0 10 30) -

Operand 1 and operand 2 in the LISTG command are used in the same way as the LIST command.

Notes:
* Touse RS-232C/GPIB/parallel (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 parallel (centronics) interface, addresses have no
meaning, but they should be specified as a formality.
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PMEMO Command

(1)

()

(3)

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.

Format

PMEMO

Qutput 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 statemént with no line number is input and the <J (RETURN) key is pressed, the statement is

immediately executed.

However, GOTO, GOSUB, RETURN, RETMAIN, IF, FOR, NEXT DATA, RDATA, RESTORE and CHAIN,
CAILIB staternents 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/]ibrary execution. Execution is terminated when the STOP statement is
executed, when an error occurred, or when the [RESET] key is pressed.

(2) Format

[RUN] key or
RUN [ [operand 1] [,operand 2]]

Start-line number Suspended-line number
1) RUN ) Starts execution from statement on first line
2) RUN 1@ Starts execution from statement on line 100
3} RUN ,502 Starts execution from statement on first line, and suspends execution on line 500
4) RUN 120, 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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S_TOP Command | ¢ |

(1) Function

This command stops the PTA program/library in execution.

(2) Format

[STOP] 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] key
CONT [operand]

1} CONT Restarts program from next on suspended line.
2) CONT 1202 Restarts program from next on suspended line, and suspends execution on line
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 EX5.
2. Clears user-defined variables. Common variables are not cleared.

Sateae”
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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
smaller 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. '

(2) Format

SAVE PTA program name [.Attributell,operand 1] [,cperand 2]

PTA or .IMG Stari-line number End-line number

Alphanumeric string up to 6
characters starting with an
uppercase alphabetic character.

Notes:

= The file opened by CALL OPNI (or OPNQO) "% 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 is formatted. When saving to an unused memory
card, format the memory card in advance.
For formatting mathod of the memory card, refer to paragraph 4.52 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 default attribute, .PTA is
antomatically 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 procgram name [.Attribute]

AIphanleeric stringupto 6  .PTAor.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 executed.
*  When reset during program loading, part of the programs is loaded.
* The spectrum analyzer program area (memory) is backed up by a battery. Therefore, the program contents
are not lost even when the power switch is 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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PDEL Command

(1) Function

This command deletes the PTA programs stored in a memory card.

{2) Format
PCEL PTA program name or PTA library file name [.Attribute]
T
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 is 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 memory.

(2) Format

[PLIST] key

(3) Output

This command causes the screen to scroll by page (24 lines) unit.

‘When more than 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 a single page, a screen such as 2) is displayed.

1) When pages follow
.................. bytes =~ PROG (IMAGE)
%SDATO.DAT =~ 1024 bytes DATA
%SDAT2.DAT 1024 bytes DATA
ABCXYZ.PTA 15808 bytes PRJG (ASCHI)

‘ continue
2) When no pages follow
BANDIL.H.PTA 18568 bytes PROG (ASCII)
RPLLH.IMG 35786 bytes PRJG (IMAGE)

MAXMIN.LIB 27368 bytes LIBRARY
unused memory size : 89010 bytes

Unused memery size : Indicates unused memory size (No. of bytes) of the memory card.

NOTES

« The file {opened by CALL OPNI (or OPNO) "% 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) Function

(2) 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 a PTA program in
the main frame.

STARTP program name . Register for PTA program on memory card |
STARTF @ : Register for spectrum analyzer internal PTA program

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:

* When a memory card is not inserted when the power is 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 too.

If 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 is 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 executed 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.
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CANCEL Command

(1) Function

Cancels start-up function registration.

(2) Format

CANCEL : Register for PTA program on memory card
CANCEL @ : Cancel registration 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 temporarily 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

EDITLIR [PTA library name]

-

Alphanumeric string with up to 8 characters starting with a capital

alphabet
Characters available for the 2nd character on :
Under bar
Capital alphabet At Z
Small alphabet ratoz
Numeral 0109

However, small alphabets are converted fo capitals.

=  When the EDITLIB command is executed specifyving 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.

» 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 editicn 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
New PTA library name
Program name to be changed

Alphanumeric string with up to 8 characters starting with a capital alphabet -
Characters available for the 2nd character on :

JR——

Under bar

Capital alphabet - :AtoZ
Small alphabet ratoz
Numeral :0to 9

However, small alphabets are converted to capiials.

» The name of an already registered PTA library is changed. It is not allowed to specify the already registered
PTA library name for the new PTA library name.
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LIBMEM Command

(1) Function

This cbmmand displays a list of PTA librariesin the memory.

(2) Format

LIBMEM

+ Names of library programs in the memory are displayed in list form. If the list cannot be displayed at &
time, re-execute the LIBMEM command to display the next page. If there is no library in the memory,
nothing is displayed.

3-26



v

SECTION 3 PTL COMMANDS

SAVELIB Command o |

(1} Function

This command saves the specified measuring instrument library program to a memory card with the specified
file name.

(2) Format

SAVELIB File name [,PTA library name...]

Alphanumeric string with up to 8 characters starting
with.a capital alphabet
Characters available for the 2nd character on :

Under bar

Capital alphabet :AfoZ
Small alphabet :atoz
Numeral 0109

However, small alphabets are converted to capitals. Library

names can be specified up o 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 to 6 characters starting with a capital
alphabet Characters available for the 2nd character on :

Under bar

Capital alphabet :AtoZ
Small alphabet ratoz
Numeral :0to 9

However, small aiphabets 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

Line number

(1) Function

.

A line number is placed at the beginning of each statement and serves as an index doring program editing or
execution.

(2) Format

Numeric String

Integer constant from 1 to 85535
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Constants

(1)

()

Function

A constant represents a specific numeric value, character string or bit string.

Format

{a) Numeric constanis

[l numeric string [.numeric string] [E[-]lnumeric string]

| Lo —l LT |

sign Integer‘ Fraction Exponent

part part part
=—— Mantissa part ——=

The maximum number of mantissa digits is 15(including a sign and a decimal point.}
308 =307
and the range of exponent partis 10 1010

When a numeri ¢ constant is assigned to an integer type numeric variable, the range
is —32768 to +32767.

(b} Character constants

"String”

1 {0 255 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 to the value.

{c) Bit constants

+ Hexadecimal constant
$ Hexadecimal expression
Oto FF
+ Binary constant
# Binary expression

Oto 11111111




SECTION 4 PTL

(3) Examples

() Numeric constants

1

-12.3

12E3 ...Equal to 12000
-@.12E-3 ...Equalto -0.00012

(b} Character constant

"Who are you? "

(c) Bit constants

SF ...Equal to #1111 (binary) or 15 (decimal).
#OPP11219 ...Bqual to $1A (hexadecimal) or 26 (decimal)
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Variables

Variables include local, common and system variables. For the system variable, see Section 5, "System
Variables".

(1) Local variables

4-6

A local variable is one that is effective in a PTA program/library only.
Local variables include simple and array variables.

+ Simple variable
There are numeric, character string, and bit string variables. The simple 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]] ABCD0123
+ Integer-type numeric-variable name: Upper-case alphabetic character [alphanumeric
[alphanumeric]] % A%
» Character-string-variable name: Upper-case alphabetic character {alphanumeric
[alphanumeric 11 $ ABC$
+ Bit-string-variable name: Upper-case alphabetic character [alphanumeric
) [alphanumeric ] # — A#

= Array variable

The variable (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 For numeric-array

range variable 0o 1023
For character-string-array
variable 0 to 254
For bit-string-array :
variable e Oto7

NOTES

+ The subscript range for an array variable is fram 0 o array size -1.
+  When the subscript in the array variable is a real number, it is truncated after the decimal point.
« Up to 256 variables can be used {except for system variables}.

» Pre-registered symbols (such as commands, statements, functions and system variables)
cannoi be used as user-defined variable names.
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(2) Common variables

Common variables are ones that can be commonly accessed from all 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:

+ Simple 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
is 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

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
statements within a program, provided that the length of the program does not exceed two lines.

Example : 18 FOR I=@ TO 10 & A=I"I & PRINT A & NEXT I
20 STCP
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Functions

There are basic functions (arithmetic, boolean, statistical and character-string functions) and dedicated functions
in PTL. The system functions are used for measurement evaluation.

(1} Arithmetic function -

Function name Function Paraméter
Sine SIN (X) The X unit is degrees. A constant or a
' variable os used for X.
Cosine CO8 (X}
Tangent TAN (X} X = +90(2n+1), n:any integer
Arcsine ASN (X) |X|=<1
Arccosine ACS(X)
Arctangent ATN{X)
Natural logarithm LN (X} X=0
Common logarithm LOG (X)
Exponent T EXP (X}
Square roct SOR (X) X=20
Absolute value ABS(X)
Sign ' SEN (%) FORX >0, SGN(X) =1
L FOR X <0, SGN(X)=-1
FORX=0,SGN(X)=0

Integer value INT (X) X : Numeric type constant variable
(An integer less than X is returned.)

Rounding up ROUND (X [,N1) X : Numeric type constant variable
' N : Numeric type constant variable
(default value: N = 0)
(X is rounded up to the N-th decimal place.)

Function to calculate Q=DIV(R,S,D) Q : Numeric variable - - === Stores the quotient
the quotient and R : Numeric variable ------ Stores the remainder
remainder S : Numeric variable ------ Stores the dividend

D : Numeric variable ---=-~ Siores the divisor
Function to isolate I=FIX(5,D) I : Integer variable ====--~-~ Stores enly the integer part
the integer and S : Real-number variable - -~ Stores the real number
decimal parts of a : of the original value
real number D : Real-number variable - -- Stores only the decimal part
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(2) Boolean functions

Function name Function Parameter
Negation NOT (X) X and Y are constants and variable of bit type or numeric type,
and hexadecimal constants.
Logical product AND (X, Y)
Logical sum OR(X,Y)
Exclusive OR EOR(X,Y)
(3) Statistical functions
Function name Function Parameter
Function to find :
. MX=max (S)
maximum value
S : Variable defined as cne-dimensional arfey
Function to find
.. 1 MN=min (8}
Tnimum vaiue MX - Stores the maximum value
Funetion to find MN : Stores the minimum value
SM=sum(S)

sum

Function to find
mean value

MS8=mean (8)

Function to find

SM : Stores the sum total

MS : Stores the mean value

VR : Stores the variance

4-10

. VR=var {8)
variance value _
. LX)
Variance = —— —————
. ve—sta No of samples
Functicn to find
all above values (8, MX,
MN, 8M, MS)
NOTES

The left side always consists of numeric variable in which found (calculated) value is stored.
The one-dimensional S-parameter is valid even if there is only one eiement provided.

When all the elements are to be processed statistically, no subscript is necessary ai 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 (strin'gs)

1.

ASC (Alphabetic constant or variable)
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 characters specified by the 1st parameters.Up to
255 repetitions may be specified.

Refer to CHRS ( )

HEX$ (numeric-value-type constant or variabie 1 [, numeric-value-type constant or variable 2]}
A decimal valie of the first parameter is given as a hexadecimal character string 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 eight digits. When omitted, the return value will
be of variable length.

CCT$ (Constant or variable)
QCTS$ generates the octal character string corresponding to the parameter value. An error is generated
when the range —32768 to 32767 is exceeded.

BINS {numeric-value-iype constant or variable | [, numeric-value-type constant or variable 2)

A decimal value of the first parameter is given as a binary character string 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 return value will be
of variable length.

CVI {Character constant ar variable of 2 or more characters)

CV1 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)
MEKI$ generates the corresponding character code of the internal binary expressmn of the spec1ﬁed numeric value.
This is the reverse process of the previously-mentioned CVI.

4-11
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10.

11.

12.

13.

14.

15,

MKD$ (Double-precision real-number constant or variable) _
MEKDS$ generates the corresponding character code of the internal 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 variable 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 data 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.
An error will occur if the parameter exceeds 32 bits. All characters other than “0” or “1” 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” to “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 is
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,

LEFT$ (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 O, 2 null 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 (1 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 cor variable, numeric constant cor variabie)
This performs the same processing as the LEFTS ( ) 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 (Character constant or variable)
LEN gives the number of characters in a character string including all character codes from 0 to $1F.

8. SLEN (character type constant or variable)
This gives the number of characters composing a character string in the same manner as specifying a value in LEN { ).
However, this gives the Iength with the space at the end of the character string omitted .

7. SGETS (character type constant or variable)
This gives a valid character siring with the space at the end omitted.

(5) Dedicated functions

Function description Function Parameter
Reads the error code and V=ERRREAD {m) . m 0 : Ermorcode
line number in which ' 1 Line number in which error
error occurred on occurred
Reads the type of event A£=STATUS (m) m 0 Event 0
1 Event 1
2 Event 2
3 Event 3
Reads the date and AS=DTREADS {m) ' m 0 Date (YY-MM-DD)
o'clock, minute, second ' 1 o'clock, minute, second
(HH:MM:SS)
Random number RND (m} m : Specify an arbitrary value.

generation
(more than 0, less than 1)

NOTES

» ERRREAD (m) can anly 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".

e 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

(1) Function

These operators perform addition, subtraction, multiplication, division, and exponential operations.

(2) Format

-

—

—
—

Substitution

Addition

Subtraction

Multiplication

Division

Exponentiation

Represents operation priority

{Operations in parentheses are performed first.)

(3) Operation Priority

The operation priority is 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. .

f X of X 1Y is a minus number, but Y is a plus number, X !'Y can be operated.

If there is a different tybe variable on the right side of an equals sign (=), an overflow or
underflow error may occur. '

Numnber of digits of divided becomes number of digits of the solution on division with nu-
merals or variables.

{4) Example

A%=

LI} abc ]

C=(D+120) /E

J=1

4-14
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| Relational operators

(1} Function

These operators perform relational operations.

~(2) Format
= Equal (=)
>< Or <> Not equal (2)
> : ... Greaterthan (>}
<= Or =< Equal to or less than (<)
< Less than (<)
>= Or => ... Equalto or greater than (2)

(3) Comparing character sirings

When comparing the sizes of character strings, count only significant characters.
(Ignore any spaces at the ends of the character strings to the left and right of an operator)

+ Iftwo 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.

+ Iftwo 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 characier string will be the smaller character string.

Examples: ABX is larger than ABCD.
ABC is smaller than ABCD.

+ The smallest character string is one with 0 length.

Example:  The length of A$ is O when DIM A# (10} is declared.

(4) Examples
IF C=0 GOTO 12@

IF 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 character string constant
character string variable + character string variable
character string functien 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

1020 AS="ABC" _

110 B&="DEF ’
12¢ A=INSTR{AS," _")-1

13¢ B=INSTR(BS," ")-1

149 CS=LEFTS (AS,A) +LEFTS (BS,B)

15¢ PBRINT "R&=",AS$

16@ PRINT "B%=",B$

179 PRINT "C$=",C$

CS=ABCDEF

‘— Space

NOTES

» Simple character-string variables 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 character only.
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Formats

(1) Function

These formats specify the format of strings in output operations. Integers, real numbers without exponents,
real number with exponents, strings, binary numbers, and hexadecimal numbers can be specified.

(2) Formats

» [nteger
| number of digits

(110 18)
+  Real number without exponent
F number of all digits. number of fractional digits

(4 to 20)
{Number of all digits 2 number of fractional digits+3)
» Real number with exponents _
E number of all digits. number of fractional digits

(9tc 24)
(Number of all digits = number of fractional digits+8)
= String
C number of digits

(0 to 255)
« Binary number
B number of digits

(110 8)
-+ Hexadecimal number

: H number of digits ' ,

{1or2)

(3) Examples
PRINT A$:C3,J:F10.4

NOTES

= When number of digits is 0 for string, the character length becomes variable to output all
actual length of the character string variable.

= A single space is inciuded 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)". )
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Label

(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 ¥k label
Line number..3 label _statement

+ A label consists of up to eight alphanumeric characters starting with an uppercase alphabetic character.
The label is prefixed with 3.
*  When multiple line numbers are defined with the same label, an error occurs during program execution.

(3) Examples

1% INPUT A

2@ IF A=@ GOSUB s ABCL
3¢ IF A<>@ GOSUB *k ABC2
40 GOTO 12

10¢ % ABC1

11® PRINT "OK!"

12¢  RETURN

200 % ABC2

21¢ PRINT "NG!"

222 RETURN

4-18
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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 statement, it must be enclosed by a pair of double
quotation marks(" ") as a character constant.

(2) Format

REM ["comment"] or

' [comment]

(3) Examples
1@ REM
2@ REM "Compute average"
30 'Compute average

49 A=102 'Initial set
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Array declaration (DIM statement)

(1j Function

This statement declares arrays. Arrays must be one-dimensicnal or two-dimensional, and are restricted at a
size as shown in paragraph (2) below according to the type of variable name.

(2) Format

DIM ‘variableLname (array-sizel,array-sizel)

[,variable-name (arrav-sizel,array-sizel)....]

Notes:
+  The same variable name cannot be redefined as an array. A variable (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 is as follows. If the declared size exceeds these limits, ERROR 203
will be generated.

Character type ...... 1to 255 Two dimensional array:

Bit type cooceeveceninnn lwo38 One dimensional side Two dimensional side

Numeric type ........ 1to 1024 1to 1024 Character type ............ 1to 255
Bittype e, 1to 8
Numeric type ....ccce..... 110 1024

* 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 number 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 automatically declared when no array is declared.

+  Ermor W224 occurs when individual elements are referred to (read or written) without the appropriate array
declaration.

(3) Examples

DIM CARR(12@),A%(5,12)

DIM I#(8),ALPS (4@)
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(4) System variables which have been unconditionally declared as arrays.

XMA (k) ,XMB (k) ,
XMT () ,XMB {si¢) ,SMA (k) ,SMB (k) ,SMT (), IMA (k) ,IMB (k) ,RMA (k) ,RMB (%)

NOTES

%k is an array element of 0 to 500.
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Initialization (CLEAR statement) |

(1) Function

Initializes user-defined variables.

(2) Format

CLEAR

Note: When the CLEAR statement is 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 staternent substitutes variables for constants, variables, and results of operations. ‘
See Section 4, "Arithmetic operators”. ‘

(2) Format

constant
[LET]variable=[{] < variable »[)]

function

constant
[arithmetic operator{(l< variable p [}] ...]

function

T+

*/
! character string constant

[LET] character type wvariable= < 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 IF statement, LET cannot be omitted.

(3) Examples
LET A=B+C or A=B+C

IF X=00 LET Y=10@
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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 numbker cor GOTO %k label

Termination of execution (STOP statement) |

(1) Function

This statement terminates program execution after displaying an execution termination message on the CRT
screen as follows.

8TOP IN 1line number

(?) Format

STOP

Note: Suspension specifications are ignored in STOP statements, since program eéxecution is terminated.

Branch to subroutines (GOSUB statement)

(1} Function

This statement changes the program execution to the subrouting 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

GCSUB line number or GOSUB * lakel

Note: Calling another subroutine during execution of a subroutine is referred to as "nesting”. Up to 10 nesting levels
are permitted.
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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 returned to the highest level of
the routine regardless of the nesting level.

(2) Format

RETMATN

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

constant .
IF } relational operator
variable ‘

> 0T <>

constant

} statement
s variable

=

<= 0 =<

»>= 0 =>

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 10¢
IF ACHS=BCHS PRINT ACH
IF C<1¢ IF C>=2¢ PRINT "ERROR"

IF C<1@ LET C=12
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Repetitions start (FOR statement)

(1) Function

_ This program loop causes the pfogram code (located 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 constant
FOR numeric variable ={ } TO { }

numeri¢ variable numeric variable

Initial value Ending value

[ STEP{

numeric constant }]

numeric variable

Increment {default value is 1)

Notes:
» Even if the initial value exceeds the end value, one operation cycle will be performed.
+  NEXT statements may be used anywhere; however, for proper execution they must be properly positioned.

(3} Example
FCR C=1 TO 100 -
FOR T=TB TO TE STEP 2.1
FOR D=-1 TO -1@ STEP -1

_ :] Repeats
NEXT D

NEXT T

NEXT C . —
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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

Same variable as that specified in FOR siatement
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Key-input (INPUT statement) |

(1) Function

This statement is used to assign data input from the front panel key to variables.
‘When the statement is executed, the following message is displayed on the CRT.

Input data after the display queétion mark ? via the numeric key of the front panel, then press [ENTER] key of
the instrument.

Use commas (,} as delimiters of data if required.

(2) Format

INPUT ["digplayed character string”,] wvariable([,variakle....]

Notes:
» If areal number is input for an integer variable, it is truncated under decimal point.
» If the input data length is smaller than that which has been declared, spaces are appended to the entry. If it
is greater, the excess digits will be truncated.
+ 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.

(3) Examples
INPUT "COUNT=",C — COUNT=? 123

INPUT C,AS,I# — ? 123,0Q,191191
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Display (PRINT statement)

(1) Function

This statement edits and displays data on the CRT screen.

Unformatted data is displayed with spaces added after its effective digits. 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-suppresséd integer (Ex. . 123)
F Zero-suppressed integer and zero-suppressed fraction (Code digit exists.)
(Ex. .123.45_)
FP Zero-suppressed integer and zero-suppressed decimal number (unsigned)
(Ex. ..123.45.)
E { — \ Zero-suppressed fraction E [~] exponent
- (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. 101D
(2) Format
variable [:format] variable [:format]
ERINT , .10
string constant string constant
Constant displayed as is No line feed
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Notes: ‘
»  Upto 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 _ AS="ABCDE"
Array variable A(4)
A(3)
A2}
— A(D
A(D)

.* A bipary numeric variable- which is an array of binary digits- is comprised as follows:
Binary numeric dara 1#=#10011 '

I(0)
K1)
1(2)
— 13}
I(4)

+ The last space can be deleted by using a IOWer-case format i, £, fp. €, ¢, b, or h instead of an upper-case
format L F, FP,E, C, B, or H.
QOutput 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 ontput examples.
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Table 4-3 PRINT-Statement Output Example

Format Data Statement QOuiput
(None) | T=1234.45 PRINT..T 123.45.
A$="ABCD" DIM_AS(5)
PRINT_AS ABCD o ..
PRINT._.AS (2) o
AS(@,)="AR" | DIM_2a$(3,2)
A$(1,)="CD" PRINT_AS (1,@) Cu
AS$(2,)="EF" PRINT._AS(2,) EF—
I T=1234.56 PRINT_T:16 1234
PRINT _T:1I4 1234
PRINT..T:I3 wEE
F =-123.45 PRINT.T:F6.1 -123.4.
PRINT..T:F9.2 =123 .45,
PRINT..T:F%.3 —~123.450
T=123456 PRINT..T:F9.1 —123456.0o
PRINT_.T:F5.1 Aok
FP T=123.45 PRINT_T:FP6.1 —123.4.
PRINT._T:FPS.2 .123.45.
PRINT._T:FPS.3 123,450,
T=123456 PRINT _T:FP9.1 _123456.9_
' _ PRINT_T:FP5.1 S
E T=-123.45 PRINT_T:E10.2 -1.23B2 . e
PRINT_T:E13.5 -1.2345 E2
PRINT _T:E15.7 ~1.2345 B2
T=-0.12E1 PRINT_T:ES.2 “1. 2 Ef
C Ag="F" PRINT_A$:C3 Fo
A$="ABCDE" DIM._AS (5)
PRINT_AS:C7 BBCDE ——
PRINT_AS:C3 ARG
PRINT..AS:C5 ABCDE —
PRINT_AS (3) :C3 D
A$="ABCDEF" | DIM_AS (6)
PRINT.AS ABCDEF _
PRINT_AS {2) Do
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Table 4-3 PRINT-Statement Output Example (Continued)

Format Daia Statement Output
B If=#1 PRINT_I#:31 1o

PRINT _I#:B3 PE1
I#=#1011 DIM_T#(4)

PRINT..I#:B5 1211~

PRINT._T#:B3 @ll_

PRINT_T#(3) :B3 1o

PRINT..T# (@} :Bl 1o
TH=#1 PRINT..I# PPN B
I4=#1@11 DIM.I#(4)

PRINT _I# 1911
I#=#20212211 | DIM_I#(8)

PRINT _I# 189011016

PRINT. _I#(3) 1.
I#=#0@001@@11 | PRINT _I# 18911,

H IH=H1 PRINT . T#:H1 1.

'PRINT . _.I#:H2 1o
I4=#1010 DIM..I#(4)

PRINT _I#:H1 A

PRINT..T#:H2 Ao
I#=#PQPP121e | DIM.I#(8)

PRINT..T#:H1 A

PRINT .T#:H2 —A_
TH=#111¢1210 | DIM._.I#(8)

PRINT..I#:H1 A

PRINT._I#:H2 EA_

PRINT_I#(3):H1 1

PRINT..T#(3) :H2 1o

PRINT. _T#(4):H1 @

PRINT. _I#(4) :H2 @
I#=#201100 DIM_I%(6)

PRINT _I#:H2 ~C
I#=#110012 PRINT . .I#:H2 32,

Note

Example with the DIM statement means the array declaration is performed for the variable. If
no DIM statement.is marked, it means there is no array deciaration 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
PRINTR {varlable [ : format] } [’{varlable : format] }".] N
character-string-constant character- strlng constant
The constant is displayed as is. No line feed
Notes:

4-34

Only characters of character codes 0 to 127 can be displayed in reverse mode.

PRINTR containing other character dispiays 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, PRINTR has the same function as that of PRINT, and it displays characters 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,n)
m - column position (1 to 40}
n — line pcsition (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, esesses

Note: Any number of parameters maybe input in 2 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, sessesss

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 statemnent.
» 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 statemeht)

(1) Function

This statement specifies the data statement to be read with the RDATA statement.

(2) Format

RESTCRE [line number or 3k labell]

Example :
1@ RESTORE 1290
11 FOR I=@ TO 10
12@ RDATA A(I}

139 NEXT I

lg@e DaATA ©¢,1,3,7,9,11,13,17,19,23,29

Note: When the RESTORE-statement parameter is omitied, the first data statement is used.
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Setting measurement parameters (PUT and WRITE 1000 statementis)

(1) 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.

(2) Format

PUT character constant or character variable

WRITE 12@®, variable or character constant [,variable or character constant]

1)  PUT statement
+ A message of the same format as remote control is deseribed in operands.
* (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 all times, the program can be simplified using this statement.
Exampies :
PUT " CF S5Q@MHZ"
— Set measurement parameter center frequency to 500 MHz.
PUT " CF?"

— Send measurement parameter center frequency inquiry message.

2)  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 times with only part of the control message
being changed and when values treated as variables are set values in the program.
Examples :
F=500 .
WRITE 19@@,"CF ",F,"MHZ"
— Set measurement parameter center frequency to 500 MHz.
WRITE 12@@,"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 "inquiry command?",input variable

COM "inguiry command?"sinput variable[, input variable]
READ 1000, input variable[, input variable] or

READ 10@@, input variablel;]

1)  GET statement

¢ An inquiry 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 a character, a character
variable is specified. When the response darta 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 input variable can be specified. A ";" cannot be specified at the end of the staternent.

*  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 variable AS.

2y  COM statement ‘
« Aninquiry command can be sent and the response data can be read with one staternent. 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" parametez.
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 response 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 sequentially in the specified variables.

However, array variables cannot be used as input variables.

A ";" cannot be specified at the end of the statement.

This staternent 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 "MKML? ", I>ML
— Send the 1st marker level inquiry message of the multimarker, and store the response data to input
variable ML.

Note: The inquiry message for each level of the multimarker is specified by "MXML? 1 " (n: multimarker No.).
This statement is useful for reading the level of each marker by changing only the value of n.

B READ 1000 statemnent

This statement reads the response data only. Therefore, it is effective only when a PUT or WRITE 1000
statement 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.

Multple input variables can be described. When the response data consists of multiple data delimited by a
""", 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 a ;" af the end and executing this statement repeatedly.

‘When there is no response data, n 1$ output.

Example :

WRITE 1608, "CF? "
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 commands (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.

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 I/O interrupt events as shown below.
» The defined bits (b0 to b31) are enabled when "1" and disabled when "0".

+  When the master bit (b31) was set to "1", all the defined conditions are valid regardless of the value of bits
b0 to b30.

b31 b24 | b23 b16| b15 b8 | b7 . b0
Event3 Event 2 Event 1 Event 0
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(3) Types of l/O interrupts

(a) Time-specification interrupts

Three kinds of time-specification interrupts are available.

L

2}

3)

DELAY

Generates an event interrupt after the specified time has elapsed.
The time can be specified as a remote control command or by a PUT or WRITE statement.

DELAY setting
"EDLY t" 1t 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 t=0 was set, counting is interrupted.

» There is no set value t inquiry 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 11, 12, ta"

—+

1: Specifies the hour. (0 to 23)
tz: Specifies the minute. (0 to 39)
ta: Specifies the second. (0 to 59)

*  When the time is reset during counting, counting restarts.
» There are no set value 11, tz, and ts inquiry commands.

Cycle

Generates an event interrupt at 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"  t: 0to 3600 (s) 0.1 sec resolution

« If t=0 was set, time counting is interrupted.

¢ There is no set value t inquiry cormmand.

SECTION 4 PTL
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{b) Soft keys and data knob interrupt
1) Softkeys ([F1] to [F5])

When a PTA menu (3/4) [F1] to [F3] key (corresponding to system variables EX1 to EXS5) is pressed, an event
interrupt is generated. This also applies to the PTA keyboard [F1] to [F5] keys.

2) 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. '

3) Data knob

When the data knob is turned, an event interrupt is generated.
However, when the spectrum analyzer measurement parameter setting is effective, an event interrupt is not
generated.

Clockwise and counterclockwise revolution can be detected.
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Clock b31 b0
(DELAY) 1 , Interrupt
Master bit occurrgnce
Clock b31 b0
(TIME} 2 _ interrupt
Master bit occurrence
Clock b31 b0
(CYCLE) 3 _ Interrupt
Master bit occurrence
b31 b17 |b16 b9 | b8 b4 b3 b2 b1 |b0 _
|— [F1lKey
[F2]Key
[F3]Key
SOFT KEY, [F4lKey
data knob 11 [F5]Key
[CURSOR UP:F2]Key
[CURSOR DOWN:F3iKey
Data knob right
Data knob left
Master bit
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DISABLE EVENT statement

(1} Function

Disables the specified inferrupt.

(2) Format

ENABLE EVENT I/O number[,event 3,event 2,event 1,event 0]

Notes: _
« There are 2 types of I/O number: numeric variables and numeric constants.
+ Evenis 0 to 3 can be numeric variables and constants, bit variables and constants, or hexadecimal constants.
+ Events 0 t0 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 meaningiess. (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 I/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.
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RETINT statement -

(1) Function

Returns from the event interrupt subroutine.

(2) Format

RETINT

Notes:

If any other return command is executed to return from an event interrupt subroutine, an execution termination
error (F243) will be generated.

If the RETINT command is executed for other than event interrupt, an execution termination error (F251)
will be generated.

It is possible to branch to a normal subroutine (GOSUB ... RETURN) from the event interrupt subroutine.
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Character size specification (DCHSIZE statement)

(1) Function

Specifies the display character size at system subroutine DCH execution.

(2) Format

DCESIZE Character size number

Character size number
0 Small font

1 Medivm font

* The patterns of small/medium character fonts are shown below:

Small font Medium font

/8-\

[{=]
\/I\‘)\

13

Mo
P

e
The units are dots on the CRT.

» The display character size can not be changed by PRINT statement, eic.
» 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) o

(1) Function

This statement deletes statements after the line 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

WATT {Numerlc variable }

Numeric constant

Waiting time (unit: second, &.1 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 name [ {parameter[,parameter...])]

ON ERROR statement '

(1) Function

Regisiers the subroutine to branch (interrupt) to when an error occurs.

(2} Format

ON ERROR line number {(cr k label)

Notes:
« Execution is haited 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, cnly the error statement 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 interrapt processing is not applied.
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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

CFF ERROR

RETERR statement

(1) Function

Returns from an error interrupt.

Continues from the statement following the statement where the error occurred.

(2) Format

RETERR

Notes:

= Ifthe RETURN or RETMAIN commands are used to return from an error interrupt ,an execution termination
error (F243) will result.

If the RETINT comumand is executed to return from an error interrupt, an execution termination error
(F251) will result.

If the RETERR command is executed when there is no error interrupt, an execution termination error
(F252) will result.

*» Jtis possible to branch to a normal subroutine (GOSUR ... RETURN) from the event interrupt subroutine.
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RETRY statement

(1)

(@)

Function

Returns from an error interrupt.
Execution is retried from the statement on which error occurred.

Format

RETRY

Notes: ‘

s+ Ifthe RETURN or RETMAIN commands are used to return from an error interrupt, an execution termination
error (F243) will resuit.

« If the RETINT command is executed to return from an error interrupt, an execution termination error
(F251) will result. o |

+ Ifthe RETRY command 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.

RESUME statement

(1)

(2)

4-50

Function

Returns from an error interrupt.
Continues from the specified line.

Format

RESUME line number {or *label)

‘Notes:
= Ifthe RETURN or RETMAIN commands are used to return from an error interrupt, an execition termination
error (F243) will result.
o If the RETINT command i$ executed to return from an error interrupt, an execution tennination eITor
F251) will result.

« If a command other than the RESUME command is executed when there is no error interrupt, an execution
termination error (F252) will result. ‘
+ Ttis 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:

« 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 GIVEUP is executed when there is no error interrupt, an execution termination error (F252) will
result.

» Tiis 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 level routine when an error that allows execution to continue (errer code
beginning with the letter W) is generated while the program was running.

(2) Format

ERRMAIN {error number)

“ Notes:

s  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 2 device connected to the RS-232C or GPIB through the specified
port.

(2)‘ Format

READ address,input variable[,input variable....]
READ address,variakblel;]

*  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 is 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

BREAD address, input wvariable [, 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 variable....]
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Data output 1 (WRITE statement)

(1} Functiocn

This statement sends data to a device connected to the RS-232C/GPIB/parallel {centronics) through the specified
port.

(2) Format

WRITE address,variablel:format] [,variable[:format]...] [;]

« 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/parallel (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.
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Data output 3 (WWRITE statement)

(1) Function

This statement 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,variablel[,variable...]

Notes:

+ Neither format nor ";" can be specified.

» The terminator is not output. '

»  When a one- or two-digit value is used (e.g. 5 or 17) for an address, the value becomes the address of the
device connected 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_S,"ABC"......... Data is sent to address 5 through the port specified by the
' PORT command (indirect port specification). ‘
READ_1G3, A% ....ccvvn.. Datais input from a device connected to port No. 1 (RS-
232C) (direct port specification).
WRITE_.2@05,"ABC" ....... Data is sent to address 5 through port No. 2 (GPIB) (direct
port specification).
WRITE._3@Q, "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 controller port is as follows:
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execution

(centronics) port is
the controller port.

is the controller
port.

is the controller
port.

Indirect port Direct port specification
specification
WRITE 5 WRITE 1@5 WRITE 225 , WRITE 3@5
*1 *1 *]
At power-ON or after The RS-232C port | TheRS-232Cport | The GPIB port The paralell
"PORT 1" is a controller is a controller is a controller (centronics) port is
execution port. ' port. ' port. the controller port.
*1 *]
After "PORT 2" The GPIB port The RS-232Cport | The GPIB port The parallel
execution is a controller is a controller is a controller (centronics) port is
port. port. port. the controller port.
*] *1 *]
After "PORT 3" The parallel The RS-232Cport | The GPIB port The paralle]

{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 Section 7, "Dual Port Memory" for details.

(2) Format

WDPM memory number,variable [: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 variable ....]

. LU

;" cannot be specified.

+  When data delimited by "," is input, multiple input variables are specified.
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S.0.S (SOS) B

(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 a REM statement, but when the
program 1s run, it is treated as a syntax error.

*  Line-number errors are treated as syntax errors (W6) and SOS is not displayed_--
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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

RNDMIZE

Note: If this statement is not executed, the RND function in the program generates the same pseudg-random number
sequence each time the program is executed.

' [Calling the PTA library (CALLIB statement)

(1) Function

This statement 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 stariing with a capital alphabet
Characters available for the 2nd character on :

Under bar
- Capital alphabet: Ato Z
) S Small alphabet :atoz
Numeral :0to 9

However, small alphabets are converted to 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 parameters 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 to 10 times.

Note: The PTA library, from the start line to the STOP statement, is counted as one program unit. (The STOP
statement may come in the middle of the program.) The CALLIB statement calls 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 stariing with a capital alphabet
Characters available for the 2nd character on :
Under bar
Capital alphabet : Ato 2
Small alphabet :atoz
Numeral :0to 9
However, smali aiphabets are converted o capitais.

» 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 library specified as the object of the program execution and edition commands is removed
by the EDITLIB commeand, the specification of the EDITLIB command is cleared.
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Clearing common variables (COMCLEAR statement)

(1) Function

This statement 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 1n 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 local variables.

(2) Format

PARASET Parameter [,parameter]

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
local 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 is set to be zero.
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Loading the PTA library file LOADLIB statement)

(1} Function

(2) Format

4-62.

This statement loads the function-specified PTA library file.

LOADLIB "File name"

I— Alphanumeric string with up to & characters starting with a capital alphabet
Characters available for the 2nd character on :
Capital alphabet : Ato Z
Small alphabet :atoz
Numeral :0to @
However, small alphabets are converted 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.

« Tt is not possible to Ioad 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 externat 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;l:le:i/rgrjefr:eor:ts Purpose . Data meaning lﬁfﬁg

EX1 --- Corresponding to F1 key Numbers 0 and 1 are switched alternately each | R/W
time the F1 key is pressed.

EXZ -—- Corresponding to F2 key Numbers 0 and 1 are switched alternately each | R/'W
time the F2 key is pressed.

EX3 -—- Correspmding 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 1 are switched alternately each | R/'W
time the F4 key is pressed.

EX5 --- Corresponding to F5 key Numbers O and 1 are switched alternately ecach | R/'W
time the F3 key is pressed.

EXé --- 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 variable EX6, as shown below.

However, EX6 is disabled when the PTA menus are not being executed.
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Variable | Number of Purpose Data meaning Regd/
name |amay elements Write
DT@ -—-- Time setting/reading (year: | 1960 to 2059 R/W
Gregorian calendar)
DTl --- Time setting/reading Otw 12 R/W
(month)
DT2 --- Time setting/reading (date) | 01031 R/W
DT3 —--- Time setting/reading (hour) | 0to 23 R/W
DT4 --- Time setting/reading 0 to 59 RIW
(minute)
XMA 501 Waveform memory of Waveform data in 0.01dBm unit R/W
TRACE-A
XMB 501 ‘Waveform memory of Waveform data in 0.01dBm unit R/W
TRACE-B
XMG 5C1 Waveform memory of Waveform data in 0.01dBm unit W
TRACE-BG
XMT 501 Waveform memory of Waveform data in 0.01dBm uhit R/W
TRACE-Time
SMA 501 Submemory A -32768 to 32767: 2-byte integer/1 point R/W
SMB 501 Submemory B —32768 to 32767: 2-byte integer/1 point R/W
SMT 501 Submemory Time 32768 to 32767: 2-byte integer/1 point R/W
IMA 501 Image memory A —32768 to 32767: 2-byte integer/1 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 RIW
RMB 5ol Real number memory B 8-byte floating point real number/1 point R/W
EX6=0 EX6=1 EX6=2 EX6=23
F1 RUN PLIST F1* YES
F2 STOP CURSOR UP 2 * NO
F3 CONT - CURSOR DOWN F3 * (None)
F4 RESET LOAD F4 * {(None)
F5 PTA OFF RUN F5# (None)
F6& etc (1/4) etc (2/4) etc (3/4) etc (4/4)

* Display cheracters can be defined with DEF subroutine.
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System Subroutines

The MS2665C/67C/68C PTA has dedicated subroutines, called the system subroutines, executed by the CALL

statement.

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—stﬁng display : CALL DCE(X,Y,text,M[,N])

» Straight-line display : CALL DLN (X®,Y®,X1,Y1,M[,N])

= Square display : CALL DRC{X®,¥Y®,X1,¥1,M[,N]}

« Circle display | CALL DCR{(X,Y,R,M[,N]} _

« Arc-line display : CALL DAR(X®,Y®,R@,W1,W2,M1[,M3])
= Soft-key label registration: CARLL DEF (M, téxt)

B File-operation subroutines .
= File open (read) : CALL OPNI_character string variable

(or character constant)

+ File open (write) : CALL OPNO..character string variable

{cr character constant)

File delete : CALL FDEL..character string variable

{or character constant)

* Dataload : CALL DALD wvariable
e Data save : CALL DASV wvariable
= File close : CALL CLS
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GPIB subroutine (GPIB port only)
Interface clear : CALL
(Changeover to system controller port)

Service request : CALL
Take controller : CALL
Changeover to device port : CALL
Interface ‘subroutine

Status byte reading : CALL
Interface control : CALL
Panel subroutines

Front-panel operation lock : CALL

Front-panel operation lock cancellation : CALL

8 Waveform memory subrouting

Membry COPY : CALL
Data conversion : - CALL
Frequency axis logarithm conversion :  CALL

IFC

REV (M)
TCT (M)

DEV

GST (port number, address, input variable)

GPIB (poxrt number,contrel item number)

PNLL (@)

PNLU (@)

COPY (M@, M1)
CONV (X, M2, M1,P@,P1[,D])
SWLG (K, M@, M1)

NOTES

If parameters specified in each subroutine are outside the specified range, an error occurs

and no graphic data is plotted.




CER and CRN subroutines

(1) Function

SECTION & EXTENDED PTL

The CER/CRN subroutines perform erasure and display restoration of the character string, graph, scale, marker,

etc. on the CRT screen.

{2) Format

CALL._CER {M2)
CALL _.CRN (M@)

ce e Erases items M@

-+-- Restores items M@ display

Notes:

MO ltem

0 Marker frequency, level, AT, RB
1 RLV, S§T. 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

See-Section 1, "Screen Configuration of PTA" for the screen details.
A numeric constant or numeric variable is used for MO.

When clear/display return was performed with this subroutine, the state is held until it is reset by this
subroutine or until the PTA is turned off.
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CFL subroutine _

(1} Function

This subroutine erases display items of each frame constituting the screen.

(2) Format
CALL _CFL (M1)
M1 {Frame No.) Display item
0 Waveform background
1 PTA screen
2 Scale Iine
3 Waveform display 2
4 Waveform display 3
5 Parameter
6 Display line )
7 Trigger indicator
] 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 1, "Sereen Configuration of PTA" for the screen details.

5-8



SECTION 5 EXTENDED PTL

DCH subroutine

(1) Function

Displays a character string. (Referred to at the bottom left on the screen)

(2) Format

CALL._DCH({

¥, Y, text M1[,M2])
L Character font specifications (normal/reversed display)

Screen specification

Character string to be displayed

Y coordinate of first character

X coordinate of first character

M1 (Frame No.) Display item
0 Waveform background
1 PTA screen
2 Scale line
3 Waveform digplay 2
4 ‘Waveform display 3
5 Parameter
6 Display line
7 Trigger indicator
] Marker zone
9 Template/mask standard line
10 Multi-marker No.
11 (Not used) '
12 Marker/marker value display
13 Menu backeround
14 Menu characters
15 Setting and parameter characiers, error message

M2 Display mode

0 Normal display

1 Reverse diaplay
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B Range of each parameter

Font First X ' FirstY Maximum No. ogf characters
coordinate (X)  coordinate (Y) of string (text)
Small font 010314 010228 : 54

Medium font Oto 312 010227 40

Notes:
« The first X coordinate and Y coordinate specify the lower-left corner of the character.
« Numeric constants or numeric variables 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 0 if omitted.
* * 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 (X2,Y2,X1,¥Y1,M1[,M3]}

L L Line type
Screen type

Y coordinate at point P1 (& {0 239)
X coordinate at point P1 (& t0 319)
Y coordinate at point PQ (& 1o 239)
X coordinate at point P@ (@ to 319)

Point P, (X1, Y1)

Point P, (X0, Y0)

M1 (Frame Na.) : Display item

0 Waveform background
. PTA screen
Scale line
Waveform display 2
Waveform display 3
Parameter
Display line
Trigger indicator

Marker zone

T B B N U S O N

Template/mask standard line
Multi-marker No.

(Not used)

Marker/marker value display

[ S
W N = O

Menu background

—
N

Menu characters

—_
Lh

Setting and parameter characters, error message
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M3  Linetype

0 Displays solid line

1 Erases solid line

2 Displays dashed line
3 Erases dashed line

Notes:
» 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 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 diagonal line between two specified points.

(2) Format
CALL_DRC (X@,¥®,X1,¥1,M1 {,M3])
L L Line type
Screen type

Y coordinate at point P1 (Q) to 239)
X coordinate at poini P1 (& to 319)
Y coordinate at point P@ (& to 239)
X coordinate at point P@ (& to 319)

e Point P, (X1,YD)

Point P, (X0,Y0) ¢

M1 (Frame No.) Display item
0 Waveform backgroond
1 PTA screen
2 Scale line
3 Waveform display 2
4 Waveform display 3
5 Parameter
6 Display line
7 Trigger indicator .
3 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, error message
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M3 ‘ Line type

0 Displays solid line

1 Erases solid line

2 Displays dashed line
3 Erases dashed line

Notes:
« A numeric constant or numeric variable is used for X0, ¥0, 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, Y0) and P1 (X1, Y1) are at the same axis.
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DCR subroutine

(1) Function

This subroutine displays a circle.

(2) Format

CALL.DCRIX, ¥, R, M1[,M3])
L L Line type
Screen type
Radius (1 to 675)
Y coordinate of center (—238 to 478).
X coordinate of center (—319 to 838)

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 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 Memu background

14 Menu characters

15 Setting and parameter characters, error message

515
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M3 Line type

0 Displays solid line

1 Erases solid line

2 Diaplsys 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 O if omitted.
* See Section 1, "Screen Configuration of PTA" for coordinate details.
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DAR subroutine

(1} Function

(2) Format

Displays an arc.

CALL_DAR(X,Y,R,W1,W2, M1 [,M3]}

L Line type

Screen type
Plot end angle (—180.8 10 180.00 deg.)

Piot start angle (—189.89 to 180.03 deg.)

Radius {1 {o 675)

Coordinate Y of center (239 10 478)

Coordinate X of center (—319 to 638)

M1 (Frame No.)

Display item

0

W0 =) Ghoth bW

—
— O

O
L7 T LR FL N

Waveform background

PTA screen

Scale line

Waveform display 2
Waveform display 3
Parameter

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, erTor message
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M3 Line type 1
0 Displays solid line

1 Erases solid line

2 Displays dashed line

3 Erases dashed line

Notes:

« Numeric constants or numeric variables are used for the X, Y, R, W1, W2, M1, and M3.

. M3 is omissible and it is ass_umed to be @ 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) is displayed, the labels registered by this subroutine are displayed.

(2) Format

CALL_DEF (M, text)
L Name of 3@ characters maximum
Soft-key number (1 to 8)

Notes:
+ M is a numeric constant or numeric variable.
* "ext" is a character constant or character variable.
* The labels registered by this subroutine remain valid until the PTA is turmed 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

CATL _OPNI_character string-variable (or character constant)
Open data read

CALL.CPNO..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/library files on the memory card.
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DALD and DASYV 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 wvariable:Read data from data file
CALL_DASV. variable :Write data to 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 typé 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 ‘ ™
1¢ REM "*¥% DATA FILE *%*v Excuted result
20 CALL OPNO"$DATA" & o RES.=4
3@ FOR C=2 TC 1@ Writing into file RES.=9
4@ D=C*C ) RES.=16
5@ CALL DASV D . RES.=25
6@ NEXT C ‘ / RES.=36
7% CALL CLS w RES.=49
8@ CALL OPNI"S$DATA" | RES.=64
9@ FOR C=2 TO 1@ RES.=81
1¢@ CALL DALD D >‘ Reading from file RES. =103
11¢ PRINT "RES.=",D
12@ NEXT C
13@ CALL CLS /
14@ STOP |
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CLS subroutine

(1) Function

This subroutine closes the open data file.
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 to devices connected to the GFIB bus.

(2) Format

CALL .IFC

Note: When CALL _TFC 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 controller” and the "connection
port for the printer/plotter” becomes "no connection (NONE)".

5-22



SECTION5 EXTENDED PTL

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 attribute (.txt) is added automatically.

{2) Format

CALL _QPNITF
CALL LOPNOTF

CALL. CPNOTF

character string-variable (or character constant)
Opén text data read
character string-variable (or character constant)
Open text data write

character string-variable {or character cohstant)
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 memeory 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 string-variable : _ Read data from text data file
CALL._DASVTF string-variable (character constant) : Write data to next data file

Notes:

When DALDTF subroutine is executed, 1 line is read from text data file, and that 1s stored string-variable.
If the text data is longer than variable length, the text data is cut by variable length.

If string-variable is not used, an error is generated.

‘When DASVTF subroutine is executed, 1 line is text dara is stored to data file. If string-variable is not
used, an error is generated.

(3) Program example

1@ CALL OPNOTF "RWTEST"
2¢ FOR I=@ TC 25
3% D$=CHRS {(64+I)
4@ CALL DASVTF D3
52 NEXT I

6@ CALL CLSTF

7@ FOR I=@ TO 25
8¢ CALL DALDTF D$
9% PRINT D$

198 NEXT I

11¢ CALL CLSTF

12 STCP

5-24



Sm

CLSTF subroutine |

(1) Function

This subroutine closes the open data file.
Used for both write and read.

SECTION 5 EXTENDED PTL

(2) Format

CALL._CLSTF
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RSV subroutine .

(1} Function

This subroutine sends the service request to the controller when the GPIB port (the first interface) is used as a
device port.

(2) Format

CALL RSV (M)

M PTA Event Status Register The PTA event status register is defined as the
MSB LSB extended status of Status-Byte bit 1.

0 < % x x 0 0 0 1 Therefore, setting the left-described data (into the

1 ¥« x x x 0 0 1 0 PTA Even Status Register) indirectly sets Status-Byte

2 x % x x 0 0 1 1 bit 1 as a summary bit.

3 X X X x 0 1 0 0 The RQS bit (bit 6) is set as the logical AND of each

4 X X x x 0 1 0 1 Status-Byte bits to issue a service request to the

5 x X x x 0 1 1 0 controller. '

6 X x x x 0 1 1 1

; « x x x 1. 0 0 0 The GPIB commands (used to read the Status Byte

g « x x x 1.0 0 1 and PTA Event Status Register from the external

5 v x x x 1 0 1 0 controller) are *STB? and ESR1 ?, respectively.

(> means don't-care bit which does not change.)

Notes:
+ A numeric constant or numeric variable is used for M.,

» This subroutine is 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 controlling right to be passed to another device provided that the GPIB port is used as
a system controller port. '

(2) Format

CALL _TCT {M)

Address of device to which control right is passed.

Notes:

* M is the GPIB address from O to 30, and a numeric constant or numeric variable is used.
* This subroutine is effective only when the GPIB pert is a system controller port.

DEV subroutine

(1) Function

This subroutine causes the GPIB port to become a device port when it has previously been used as the system
controller.

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 controller, 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 cn the device (& to 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 2 system controller port.

« This subroutine cannot be executed on the R$-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” (LIO),

and "Device Trigger” (DTR) are sent, and "Return to Local” (RTL) is set from the specified port.

Format
CALL_GPIR(P,2) Sends IFC
CALL_GPIR{(P,1[,address]) Sends REN
CALL.LGPIE(P,2) Sends RTL
CALL..GPIB (P 3[,address]) Sends LCL
CALL._GPIB (P, 4[,address]) Sends DCL
CALL._GFIB (P,5) . Sends LLO
CALL_GPIB (P, 6, address) Sends DTR
P : Specified port No. (RS-232C: 1, GPIB: 2, Parallel (centronics): 3)
Address: GPIB device address of & {o 30

Notes:

* P and address are numeric constants or numeric variables.

+ The acticns of each subroutine are described below.

IFC: .

REN: *

The IFC line is turned on for 100 B 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 control of the GPIB port to other controllers 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 remote control status.

‘When [, address] is speciﬁéd,- 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 controller port.

This subroutine terminates normally without performing any processing for the RS-232C.
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5-30

Notes: (Gontinued)
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 ali 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 isa 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 local 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 controller 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.
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PNLU and PNLL subroutine

(1) Function
Sets LOCK/UNLOCK of the front panel when PTA is on.

(2) Format
CALL _PNLU{@) unlocks front panel.
CALL . _PNLL (@} Locks front panel.

Note: The front-panel soft keys [F1] to [F6], {Shift], [Local] ,and numeric keys cannot be lock-out.
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COPY subroutine

(1) Function

This subroutine copies the data in a specified waveform memory (copy source) to another waveform memory
(copy destination). For example, use of the sub memory permits measurement in parallel with data processing.

(2) Format

CALL_.COPY (M@, M1)

Destination memory
Source memory

MO, M1 Memory System variable name Type

0] Measurement memory EMA( ) Integer (0.01 dBm unit)
1 Measurement memory XMB( ) Integer (0.01 dBm unit)
2 Submemory a SMA( ) Integer (0.01 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
9 Measurement memory XMB( ) Integer

10 " Sub memory SMT{( ) Integer

Notes:

» MO contents are copied in M1. MO contents are not changed. Previous contents of M1 are lost.
= A numeric constant or numeric variable is used for MO and M1.

» Data cannot be copied between integer memory and real nember memory.
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_CONV 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@,M1,P®,P1[,D])

' Sub-data

Area specification (P@<P1)
Destination memory
Source memory

Function specification

K o 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)/1000)

U

3 Real number (mW) Integer (0.01 dBm) M1 (x)=INT (1000*LOG , (MO (x)))
4 ADD  MI=MO0+D

5 SUB M1=M0-D

6 MUL  MI1=MO*D

7 DIV M1=MO/D

8 ADDA  MI=MI1+MO0+D

9 SUBA  MI1=MI1-M0+D

o=
: . . 1 N
10 Running average (running average every D points, M1 (n)= 55} Z MO (&)
(D 1s odd number) D—1

k=n———-—

Notes:

»  When K is assumed to be O to 3, use the memory nuntber 0 to 5, § or 9 for the memory called "integer", and
use the memory number 6 or 7 for the memory called "real number".

PO and P1 are numeric constants or numeric variables from 0 to 500.
+ Dis a numeric constant or numeric variable. Its default is D=0.

«  When K is 10, (PO—-.D?'l) >0 and (P1+ %)‘ < 500 must be satisfied.
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SWLG subroutine

(1) Function

This subroutine arranges the data of the épecified memory so that the frequency axis is LOG display and then
transfers it. ‘

(2) Format

CALL _SWLG (K, M@, M1)

L Destination memory

Source memory

Function specification

Memeory MO 450 points
K=0: LEFT(1tc10)
K=1: CENTER (10to 100}
K=2 : RIGHT (100 to 1000)
Memory M1

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 MO and M1 must be combined within the integer memories, or real MO0 and M1 must be combined in the
real number memories.
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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

Inflection top value 1

Inflection top value 2

Inflection bottom value 1

Inflection bottom value 2

MAX(M, PO, P1 N)
MIN(M, PO, P1, N)
BNDL{M, PO, L, N)

BNDH(M, PO, L, N)
MESL(M, PO, L, N)
MESH(M, PO, L, N)

RPL1(PO, P1, N[, R]}
RPL2(PO,P1, N[, R])
RPL3(PO, P1,N [, Rj)
PEKL{M, PO, L, N [, R
PEKHM, PO,L, N[, R])
POLL(M, PO, L, N[, R])
POLH(M, PO, L, N [, R])

PLRHM, PO, N [, R])

PLLH(M, PO, N[, R])
PLRL(M, PO, N [, R])

PLLL(M, PO, N [, R])

Returns the maximum value between P0 to P1
Returns the minimum va_.lue between PO to P1L

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 returns the frequency of the
supecified measured value

Obtains ripple 1 between PO to P1

Obtains ripple 2 between PO to P1

Obtains ripple 3 between PO to P1

Starts search from PO and returns peak value
Starts search from PO and returns peak value
Starts search from PO and returns pele (dip) value
Starts search from PO and returns pole (dip) value

Starts search from PO 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 adjacent inflection
minimurmn ‘
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(Continued)
_ System function Function
Frequency specified PFRQ(PO) Returns freqﬁency of PO point
point
Total - SUM({PO, P1,N) Returns total of the memory contents between PO to P1
Addition search 1 PSML(M, PO, L, N} Successively adds from PO and returns a point with the
specified value
Addition search2 PSMH{M, PO, L, N) Successively adds from PO and returns a point with the
specified value
Decision 1 . DPOS(M, PO, P1, N1, N2) Compares and decides the size of the memory contents
Decision 2 DNEG{M, PO, 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 all the waveform memories. '

+ P0,PI,L, N and R are input parameters indicated by a numeric constant or numeric variable.

* M is an output parameter indicated by a variable.

= N, N1 and N2 are parameter which specify the waveform memory. It is a numeric constant or numeric
variable. |
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N, N1, N2 Memory System variable name Type

0 Measurement memory XMA () Integer
TRACE-A

] Measurement mernory XMB () Integer
TRACE-B

2 Submemory a SMA () Integer

3 Submemory b SMB( ) Integer

4 Image memory a IMA( ) Integer

5 Image memory b ™MB ( ) Integer -

6 Real number memory a RMA( ) Real number

7 Real nember 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.
* P0and P1 used in the system functions always specify the points in the measurement memories.
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| MAX function

(1) Functicn

This function obtains the maximum value in the specified measurement memory area and the measurement
point at the maximum value.

(2} Format

MAY (M, P@,F1,N)

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.

1% REM "MAX(M,P@,PL,N)"

20 GMAX=MAX (M, 2, 502, 2}

3¢ GMAX=GMAX*®.Q1

4 PRINT "Maximum Levels",GMAX, "dBm"
5@ STOP

Maximum Level=-2@.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 minimom value.

(2) Format

MIN (M, Pg, P1,N)

Measurement memory specification
Area Specification (P@<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 leve] in measurement memory TRACE-B.

19 GMIN=MIN{M,@,502,1)

29 GMIN=GMIN*@.@l

3¢9 PRINT "Min Level=",GMIN, "dBm at",M
4@ STOP
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BNDL, BNDH, MESL, and MESH functions

(1) Function

These functicns obtain the frequency at the specified measured value by searching from a starting point in the
specified memory.

(2} Format

ENDL (M, P@, L, N)

BNDH (M, P2, L, N)

MESL (M, P@, L, N)

MESH (M, P@, L, N}

Measurement memory specification

Specified measured value

Search starting point

Measurement point at specified measured value
Frequency (or time) at specified measured value

*  When N is specified 10 0,2, 4, 6,7

Find the frequency of the specified measurement value from the TRACE-A setting frequency.
*  When N is specifiedto 1,3, 5,7

Find the frequency of the specified measurement value from the TRACE-B setting frequency.
»  When N is specified to 8, 10

Find the time of the specified measurement value from the TRACE-TIME seiting time.
*+  When N is 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

flm) f(m+1 _ f(n) | fin+1}

Note: If there is no specified measured ‘r-alue in BNDL and MESL, M is assumed to be 0; in BNDH and MESH, Mis
assumed to be 1001.

(3) Program example: Obtains bandwidth at level of <20 dBm in A channel memory, searching from center.

10 L=—2000 ........... indicates —20 dBm
2¢ FL=BNDL (ML, 25@,L,&) '

3% FH=BNDH(MH,250,L,2)

4@ BW=(FH-FL) /1000

5@ PRINT "BW:“,BW,"KHZ"

6@ STOP
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RPL1 and RPL2 functions

(1) Function

These functions obtain rippie 1, and 2 in the specified memory area.

Ripple 1: This is the difference between the maximum value of the inflection top value and the minimum
value of the inflection bottom value.

Ripple 2: This is the maximum difference between the adjacent inflection top and bottom values.

(2) Format

RPL1 (P®,P1,N[,R]}
RPL2 (P2, P1,N[,R])

Resolution of difference between adjacent inflection top and bottom values
Measurement memory specification ‘
Area specifications (P@<P1)

Ripple

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 O to 5, 8 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 is 0.2 dB.

1% RP=RPL1(12@,308,0,28,} . .....cv... B=20 when resolution is 0.2 dB
2@ RP=RP/10Q

3@ PRINT "RPL1=",6RP,"dB"

4@ STCP
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RPL3 function |

(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 (P@,PL,N[,R])
Resolution of difference between adjacent inflection top and bottom values
Measurement memory specification
— Area psecification (P@<P1)
Ripple

Noies:
» If the difference between the adjacent inflection top and bottom values is smaller than R, the ripple is not
cbtained.
* N which specifies the measured memory must be from 0 to 5, 8 or 9. (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¢,45@,1,1@,)
2 RP=RP/100@
3g PRINT "RPL3=",6RP, “dB"
4% STOP ' |
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PEKL and PEKH functions

(1) Function

These functions find the first peak and its measured point, which is larger than the specified measured value in
the measurement area, by searching from a starting point in the specified memeory.

(2) Format

PEKL (M, P@,L,N[,R])
PEKH (M, P2,L,N[,R]) .
L Resolution for difference between adjacent inflection top and bottom value
Memory specification :
Specified measured value
Search starting point
Peak measurement point
Peak level

0 PEKH
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Notes;
 Ifthe peak cannot be found with the PEKL function, M is assumed 1o be 0, and the measured value at point
0is 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 0 to 5, 8 or 9. (The real number memory cannot be
used.) ; '

+ If the difference between adjacent inflection top and bottom values is smatler than R, the inflection top is
‘not the peak.

(3) Program example: Obtains peak level higher than —50 dBm searched left of the measurement point 200 in
measurement memory TRACE-A, where resolution is 2 dB.
1¢ PLEV=PEKL (M, 200, -5000,0, 200)
2¢ PLEV=PLEV/10@
3% PRINT "Peak Level=",PLEV,"dBm at",M
49 STCP
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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 value
in the measurement area, by searching from a starting point in the specified memory.

(2) Format

POLL (M, P®,L,NI,R])

POLH(M,PZ,L,N{,R])

Resolution for difference between adjacent inflection top and bottom values
Measurement merrory specification

Specified measured vaiue

Search starting point

Measurement point at pole

Pole level
Search direction ) Search direction
L
V/\/'\
POLL POLH
M=Pn M=Fn'
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If pole.cannot be obtained in POLL function, M is assumed to be 0, 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
is POLH.

N which specifies the measured memory must be from 0 to 7, 8 or 9. (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

1@
29
30
49

measurement memory TRACE-A, where resolution is 1 dB.

PL=POLL (M, 252, -602@, 2, 122}
PL=PL/12@
FRINT "Poll Level=",PL,"dBm at" M

STOP
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PLRH, PLLH, PLRL and PLLL funciions

(1) Function

These functions obtain the first inflection top and bottom values and their measurement points by searching
from a starting point in the specified memory.

(2) Format

PLRH (M, PO, N[,R])
PLLH(M,P@,N[,R])
PLRL (M, P2,N[,R])
PLLL (M, P®,N[,R]}
L Resolution for difference between adjacent inflection top and bottem values
Measurement memory specification
Search starting point
Measurement points of the inflection top and botiom vaiues
Inflection top and bottom values

PLRL

[
1
I
i
1
1
!
1
1
I
i .
1
1
Ll

R s haiaiaiale
M mm e mmemm o mmm s

=

Notes;

If the difference between the adjacent inflection top and bottom values is smaller than R, the two points are
not the inflection points. If R is omitted, it is assumed to be O.

If there is no inflection top and bottom point, M is assumed to be 0 at PLLH and PLLL. and M is agsumed

to be 1001 at PLRH and PLRL; the measured value at point O 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 can be used.)
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A

Program example: Obtains inflection top level searched right of the measurement point 200 in measurement

1@
2@
3@
42

memory TRACE-B, where resolution is 3 dB.
PL=PLRH(M, 25@, 1, 32@)
PL=PL/102@
PRINT "Peak Level=",6 PL, "dBm at" M
8TOP
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PFRQ function - |

(1) Function

This function finds the frequency of the specified point or time in the memaory.

(2) Format

PFRQ (P2)
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 output.
+ Frequency is output in 1 Hz units and time is output in 1{s units.
«  This function finds frequency values by the following equations:

Frequencys=start frequency+ 512% #(frequency span)
(3) Program example: Obtains maximum level between the measurement points 100 and 300 and frequency at
that point in the measurement memory TRACE-A.
1@ GMAX=MAX (M, 122, 328,3)
28 FR=PFRQ (M)
3¢ GMAX=GMAX/100
4% FR=FR/1E6&
5% PRINT "Peak Freg=",FR, "MHz"
6@ PRINT "Peak Level=",GMAX, "dBm"
7S STCOP
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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

STM (P, P1, N)

Memory specification

Area Specification (P@<P1)
Sum

SUM =i L{k)

k=P

(3} Program example: Obtains average value between the measurement points 240 and 260 (21 points) in
measurement memory TRACE-A.
1@ S=5UM({24@,262,0)
20 AV=S5/21/102
3@ PRINT "Average=",AV:F7.2,"dBm"
42 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
contents sequentially by searching from a starting point in the specified memory.
(For example, this is used to measure the occupjed bandwidth)

Finding method of the frequency or time depends on the specified waveform memory number.

See Section 5, "BNDL, BNDH, MESL énd MESH functions” for details.

(2) Format

PSML (M, PG, L, N)
PSMH (M, P@, L, N)
- Memory specification
Specified value
Search starting point
Measurement point
Frequency at measurement point (of time)

PSML A PSMH
1
| i
; | .
1
I 1
1 1 ‘&\\
t
L : :
1
1
/ // /! ‘ } /
0 L M _ M L 500
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PSML: Finds the minimum value of M that satisfies

M
Lg 2 L(k)

k=P0

PSMH: Finds the maximum value of M that satisfies

PO
L< 2 L(K)

V]

(3) Program example: Converts the measurement data in measurement memory TRACE-A to real value of mW'

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).

1¢ CALL CONV(2,2,§,0,502)

20 T=SUM(@,502,6)

3¢ L=T*2.005

43 TFR=P8ML(M,@,L,6)

5¢ FR=FR/1lE&

6@ PRINT "Point=",M

7@ PRINT "Freg=",FR,"MHz"

89 STCP
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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 tb judge GO/NOGO for the standard.)

(2) Format

DPOS (M, P&, P1,N1,N2)
DNEG (M, P@, P1,N1,N2)

Memory specification
Area specification
Measurement point (the leftrnost point exceeding the condition)

Results &: GO
1 : NOGO
Example of DPOS Example of DNEG
- N2 - ' L N1
<1 (Reference
line) =
4\ ™~ Nz
[ :
| - N1
|
I
3
1
% .
} . |
PO M P1 M
DPOS /1 when there is a NI>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.
1¢ X=DPOS (M,2,50¢,9,1)
2@ IF X=% PRINT "GO"
3¢ IF ¥X=1 PRINT "NC GO"
4% STOP
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SECTION 8 REMOTE CONTROL COMMANDS USED WITH PTA PROGRAM/LIBRARY

SECTION 6
REMOTE CONTROL COIVIMANDS USED
WITH PTA PROGRAM/LIBRARY

Qutline

Remote control commands to 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 MS2665C/67C/68C 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 control command format are sent using the WRITE 1000 or READ 1000 statement.

In PTA, besides the remote control commands of MS2665C/67C/68C, the following messages can be sent out.

Function Message

Port Switching

Control PORT 1

2

Selects RS-232C as the PTA control
port.

PORT. .2 . Selects GPIB as the PTA control
port.
PCRT_3 ;  Selects the parallel (centronics) as
the PTA controller port.
Request PORT? ;  Requests the PTA control port.
Event Occurrence Control EDLY .t ;5 Sets the DELAY time an event

DELAY

interrupt will occur.

(Clock 1) DELAY time: 1 seconds

up to 1 hour

(in 1 s step)
Event Occurrence Control ETIM._.£1,t2,t3 ; Sets the time an event interrupt will
TIME occur
(Clock 2) Seconds: Up to 59 seconds

Minutes: Up to 39 minutes
Hours: Up to 23 hours

Event Occurrence
CYCLE
(Clock 3)

Control ECYCot

Sets the cycles an event interrupt will
occur, '

Cycle: 1 seconds
up to 1 hour
(in 0.1 s steps)

+ TFor details on the WRITE 1000 and READ 1000 statements, see Section 4, "Setting mea-
surement parameters (PUT and WRITE 1000 statements)" and "Measurement parameter/
data read (GET, COM and READ 1000 statements)".

« For details on event interrupis, see Section 4, "ENABLE EVENT statement”.

» The control pott (for the WRITE, F{EAD, LISTG statements and other GPIB statements
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 command are not initialized by PTA—OFF.
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SECTION 7
EXTERNAL INTERFACE IN PTA

Quitline

MS82665C/67C/68C 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 controlled from PTA.
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Selection of Controlled Interface Port from PTA

An interface port controlled from PTA is selected by the "connection port for peripheral devices (Connect to
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 10 display
candidate interface ports for selection.

If the interface port to be controlled from PTA has been set as the "connection port for the external controller
{Connect 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 controllable from PTA.

+ PORT_1: This command forcibly sets the connection port for external devices as the RS-232C interface.

» PORT_2: This command forcibly sets the connection port for external devices as the GPIB interface.

+ PORT_3: This command forcibly sets the connection port for external devices as the parallel (centronics)
interface.

» CALL IFC: This conmand 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] [,Variable[:Format] - - « - ]

Output data {A character constants available.)
External device address (humeric constant or variable used.)

(3) Data receiving
The READ statement receives data from a device connected to the RS-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 (initial value).
Use the following GPIB command to change the time-out time:

TOUT _t t=0 to 255 seconds (second unit)

If t=0 is specified, no time-out is set.
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(8) 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 LForCR+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.

Program listing

Lists programs to an external printer by using the LISTG command through the coirent GPIB port.

IFC sending

Sends the "Interface Clear” to the device on the GPIB by using the CALL. IFC statement.

Controller right allocation

Allocates controller right to the device with the address specified by M by using the CALL‘uTCT (M) statement .

Data sending
.Sends the data to the device on the GPIB by nsing the WRITE statement

WRITE_M, Variakble[:Format] [, Variable[:Format]...]

Output data (A charagter constant is possible.)
Address of external device (A numeric constant or numeric variable is used.)

NOTES

When M is 1000, the functions of the MS2665C/67C/68C main frame are set. Also, this opera-
tions 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...]

Received data is input in variable. :
Address of external device (A numeric constant or numeric variable is used.)

NOTES

When the specified GPIB port is the device port, WRITE and READ statements access the
dual-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 to the port specified by the PORT command of the GPIB
command (Indirect Port Specification). When a three-digit value (e.g.,105 of 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.

Example:
WRITE_S5,"ABC" .. ....ivinnn. 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.1
(RS-232C) (direct port specification).
READ..217,A8 ... invnnmen- 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:

the controller port.

]nd[réfﬁ p_ort Direct port specification
specification
WRITE & WRITE 125 WRITE 205
At power-on or after . . .
. The RS-232C portis | The RS-232C portis | The GPIB port is the
"PORT 1" execution
the controller port. the controller port. controller port.
*2 *1 *3
After "PORT 2" The GPIB portisthe | The RS-232Cportis | The GPIB port is the
execution controller port.

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 memofy. 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 s (initial value).

The following GPIB comumand is used {or change of thime-out value.

GTCUT —t

t=01t0 225 s (in 1 s steps)

‘When t=0is 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

Depends on TRM command.
eiter CR + LF or LF

Listener (receive) terminators

<Port>
command

Terminator code

<GPIB>
READ

1 LForCR+LF

7-10

Note; _
The TRM command shown below
1s a GPIB command.

| TRM_1 (CR+LF) |
| TRM_@ (LF only) |
| Initial value : LF only |
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Function as device

‘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, enabled=128(27)
disabled =0, enabled =64 (2%)
disabled =0, enabled =32 (2%
disabled =0, enabled=16 {29
disabled =0, enabled=8
disabled =0, enabled=4
disabled =0, enabled=2
disabled =0, enabled=1

PTA Event Status Enable Register l |

Ql=IN|W|~|U] |~

7 @<
6 @
5 ~@:’
4 (&~
3 @
2 aCh
@
0 @~
F Y Y Y Y ¥ ¥
Logical OR

l

ESB summary message bit

;; (To bit 1 of the status byte register)

Registration error
Structure error

Execution (operation) error

Execution (etc.) error

User-defined event
by CALLRSV {n)

PTA Event Status Register

Bit Event name Description
7 Registration error Error at program registration
B Structure error Error on program structure
5 Execntion (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/library are outputted to the external controller
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 *(—)- Dual port memory &——F 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 0 to 31 can be specified.

Dual port memory configuration

Memory No. 0 32 bytes
Memory No. 1 32 bytes
Memory No. 2 32 bytes

1 |
Memory No. 30 32 bytes
Memory No. 31 32 bytes
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@)
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Format

Writing data o dual port memory

e Writing from PTA

WDPM memory number, write data oxr
BUT (ocr WRITE 12@22) " PMY memory number, write data"

= Writing from external controller

" 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 1-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 is
exactly 32 bytes, the termination 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
e Written as 1 byte/1 character ASCII data.

= When unformatted character variable data is written, (number of bytes of array size)+(1 byte: space code)
is 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
written at the end.

2) Numeric variable

« Numerics are converted to character strings (ASCII data) and data of that size is written.
The minus sign and decimal point require one byte each.
The termination code is written last.
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3) Bit variable

"+ The 0/1 numeric of each bit is converted to a character string {ASCII data) and data of that size is written as
1 byte/1 bit.

* The storage format when the data is formatted/unformatted is the same as when character variables are
used.

+  The BWRITE and WWRITE stﬁtements cannot be used.

Examples: .
«  Writing from PTA
WDPM @, "MEASEND" : Write "MEASEND" to Memory No. 0.
»  Writing from external controller
"PMY @&, MEASSTART" : Write "MEASSTART" to memory No.O.
Notes:

= The WDPM statement is a dedicated statement for writing data to dual port memory.

+ The PUT or WRITE 1000 statement is mainly used to set measurement parameters of the main frame.
However, messages in the same format as setting fromn 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) Reading data from dual port memory

7-16

Format

« Reading from PTA

RDPM memory number, input wvariablel,input variable..] or
PUT (or WRITE 1@0@@) "PMY? read start memory number, number of memories"
+READ 1@@2, input variablel, input variablel

* Reading from external controller

"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, as a rule, output as one data item.

However, when dual port memory was read up to the last byte of the last memory number, the data is assumed to
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.

As a rule, when data is read from the PTA, the data up to the termination code is read. However, if the data
contains commas (", ™), the commas are assumed to be delimiters and the data up to the frent of the comma is
stored in the input variable. Therefore, in this case, multiple input 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 avoid 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 one input variable can be specified.

When data is read from an externat controller 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 beginm'ﬂg to the termination code of each memory
number is delimited into the specified number of memeries by commas and is output.

When the data in the dual port memory is assighed to input variables, it may not be possible to assign the data to an
input varjable type different from the assignment data. In this case, a read error is generated.

The BREAD and WREAD statements cannot be used.
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Examples:
+ Reading from PTA
RDPM @, AS : Read data from Memory No. 0 and store it in characier
variable A$.
« Reading from external controller
"PMY? @, 3 : Issue a memory data outpui request for Nos. 0to 3 (memory
Nos. Q, 1, 2).
Notes:

» The RDPM is a dedicated statement for reading data from dual pbrt memory.
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(4) Details of write/read the dual-port memory

Control command from external controller Contents of dual-port Memory

"PMY _@, ABC" Memory 0 | ABC (LF)
"PMY..1,123" Memory 1 | 123 (LF)
MTPMY .2, XYZ"

Memory 2 | XYZ (LF)

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 following contents are stored in variables A$, BS, and

CS$, respectively.

PUT_"PMY?_@, 3"
READ.L12@2,2AS5,BS5,C5

AN

123

Response
ABC

message s , XYZ terminator

+ Comma <> in dval-port memory

The output data for PMY? is assumed to be everything from the béginning 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 statements for the PTA and controller are separated by commas and sequentially
assigned to data variables. Therefore, the number of output varfables generated by the PMY? command
may be different from the number of variables required for the corresponding statement.

Contents of dual-port Memory

Memory 0 | ABC, DEF (LF)
Memory 1 | XYZ (LF)

Execute the statements' shown below to read the contents of the dual-port memory at addresses (t and 1.
PUT_"PMY?. .3, 2"
READ_.1209@,AS,BS

The ABC represents data for variable A$ and the DEF represents data for variable BS. The contents of the memory

() 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.
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SECTION 8

PTA ERROR MESSAGES

An error message is displayed when an error is 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.
+ Execution-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 following format.
» PTA program:

ERROR Errcr level Error number [,Error-cccurrence line number]

This is displayed at the program execution.

« PTA library:
ERROR Error level Error No.i,erred line No.,erred program name]

This is displayed at program execution.
No.300 and on are errors of the library program itself.
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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 (212, 1023) _
Next program line to be executed
Error number

This statement means that when the error (generated in the previous line) comresponds 1o 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
10 X = @
28 Y = 100/X
3@ ERROR(21¢,1g@) ; lithe error (210: the divisor is 0) occurs, jump to line 100,

42 ¥ = Y+58
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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

ERRMAIN (error number)

(3) Example

19 INPUT &
2@ GOSUE 1203
3Q :

12¢0@ WRITE 217,A '
1212 ERRMAIN {222) ; W the error (222) occurs because the data of WRITE statement can

1920 not output, 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 ERROR 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 staternent and an error that is possible to continue execution occurs, an 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 interrupts 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 (Coniinues from the statement following the staternent where the ertor occurred.)
RETRY {Continues reéxecuting_ from the statement caused the error.)

RESUME {Continues from specified line.)

GIVEUP {Stops program execution.)

Note: See Section 4, "RETERR statement” to "GIVEUP statement".
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ERRREAD (m) function

(1)

Function

Reads the line where the error occurred and the error code in the middle of an error processing subroutine.

(2) Format

(3)

8-8

V=ERRRERD (@)
V=ERRREAD (1)

(Error code)
(Line where error occurred)

Example

122
119
129
139
149
159
209
219

220
23¢
3711

. 231w

ON ERROR 203

INPUT X

Y=100/%

PRINT Y

GOTC 112

STOP

C=ERRREAD {@)

IF C=21p GOSUB 220

IF C<>21@ GIVEUP
RETERR
PRINT "ERROR /@"
RETURN

; Jumps 1o line 200 on error

; For "Divide by zero", continues to execute from fine 130
displaying "ERROR/0".
: On other errors, stops program execution
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Error List

Table 8-1 shows the error number and error cause. In the table, F (Fatal) denotes the execution-stop error and
W (Warning) denotes the execution-continuable error.
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Table 8-1 PTA Error List

Error Cause of error W," B
No.
0 [ qﬁ] ] key pressed but no commands or statement input F
’ Number of characters (representing variable) exceeds 8, or number of characters (representing W
program name) exceeds 6.
> Format of numeric constant in correct W
Example: @¢. .1 4.5EE2
3 Too many input digits, or value of numeric constant too large or too small (Format of numeric W
constant incorrect)
4 Format of character string constant incorrect W
Example : A5="ABC
5 Format incorrect W
Example : PRINT A:G6.2
6 Statement cannot be interpreted (command format error) W
Example : GOTO ABC
7 Statement insufficiently described W
Example : GOTO
8 Statement excessively described W
Example : GCTO 10@,20@
9 Number of variables exceeds 256 W
(Up to 236 user-defined variables can be written)
10 Character cannot be interpreted W
Example : ~12@
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 § characters W
Hexadecimal constant : up to 2 characters Example : 8#=#100000000
13 Number of format digits too large W
Example : PRINT A:F6.5
*W : Execution-continuable error (Warning)
**F :  Executiong-stop error (Fatal error)
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SECTION 8 PTA ERROR MESSAGES

Error Cause of error W, F
No.
14 Command coperand cannot be interpreted W
Example : LIST A,B
15 Command operand insufficient W
Example : LISTG
' 16 Command operand excessive W
Example : DELETE 1@, 192, 380
17 Line number exceeds 65535 W
{Program line number is 1 to 65535)
20 Program on a line too long to assemble W
21 Undefined-line-number label used as command operand w

Note : Errors 0 to 21 may occur during program input or command execution.

Errors 6 to 8, however, may also occur during statement execution.
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Table 8-1 PTA Ertor List (Continued)

Error Cause of error W, F

No.

101 Value of command operands 1 and 2 incorrect F
Example: LIST 129,19

102 Program exceeds memory capacity F

103 - No Line number or program, designated by command (LIST, LISTG, DELETE, RENUM, &
and SAVE commands)

104 Since number of GOTO or GOSUB statements excessive (>100), RENUM statement cannot F
be executed

105 Since Iine number (specified by GOTO or GOSUB operand) not found, RENUM statement F
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)

Error Cause of error W, F
No.
120 Media write-protected : | : w
121 Media not installed | W
122 Media memory overflow w
123 Specified program not stored in media ' A
124 Media faulty | K W
125 Memory type incorre?:t W
126 Media formatting incorrect . . W
127 Media not formatted | W
150 Label is not defined or defined more than once , E
151 No DATA state;ment | | ‘ F
180 Error of the command transmitted from PTA to main frame . w

Note : Errors 120 to 127 may occur when a command or statement 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 8, and W
the character array subscript must be from 1 to 235.)
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 'Y
210 | Divideby 0 w
211 Value of arithmetic function parameter too large or too small W
212 Nesting (by subroutine, FOR and NEXT statement) exceeded 10 levels F
213 No return destination specified for RETURN statement F
' 214 Comparison cannot be made by IF statement W
. Right and left side data-type combination incorrect
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Error Cause of error W, F

No. .

215 SOS statement is executed F

216 No corresponding FOR statement. That is, there are excess NEXT statements. W
(RUN, CONT command and GOTOQ, GOSUB statements)

217 Input data format {in INPUT statement) incorrect W

218 Input data (in INPUT statement) insufficient W

219 Excess amount or too large input data in INPUT statement W

200 Minus sign used in exponentiation W
Example: -115 '

201 Data can not be input in GPIB W

- (Talker device not connected)

222 Data cannot be output in GPIB W

293 Parameter (in the statement) outside range or variable type incorrect W
Example: WAIT A$

224 Simple variable includes array subseript W

225 Array variable has no subscript W

296 Array-variable subscript out of boundary W
Note that the subscript range declared in DIM I(5) is 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.
228 STOP statement (to terminate program execution) not specified W
230 Attempt made to refer to non-referable system variable W
231 Attemnpt made to assign non-assignable system variable W
232 Array variable subscript not numeric F
233 Parameter (in boolean function) not bit type N
234 Parameter of FOR statement is character or bit type W
235 The I/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: 3@ FOR C=... W
S@ 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", "LEVEL", LEV, "dBm"
238 Variable type and format type of PRINT or WRITE staiement do not agree A\
239 Operand {in LISTG, WRITE or READ statement) outside range (0 to 31) W
Example : LISTG 35
240 Variahle 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 statement 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 E
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 variable type combination incorrect (unconvertible) 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 executed in the middle 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

5D error interrupt processing. Or, the GOSUB statement was executed in the middle of error F
interrupt processing. Or, the RETURN statement to return was not used and one of the above
statements was executed. '

253 The ERRREAD function was execuied 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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SECTION 8 PTA ERROR MESSAGES

Table 8-1 PTA Error List (Continued)

Error Cause of error W, F
No.

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
306 The library was executed during sequence registeﬁngldownloading. F
307 The specified measuring instrument library is being executed. W
308 The specified measoring instrument library is being locked. W
309 Result of pfocessing 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 CHKFILE was executed to the MNT file. W
313 The specified measuring instrument library resides in ROM. W
314 The CQMCLEAR statement cannot be executed in the nested PTA library. W
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Head office address was changed

Head office address on the back cover was changed. Please substitute it as the following address.
Anritsu Corporation

1800 Onna, Atsugi-shi, Kanagawa, 243-8555, Japan
TEL: +81-46-223-1111
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Anritsu Service and Sales offices

= Argentina

MULTIRADIO S.A.

Av. Cordoba, 4880 Buenos Aires,
C1414BAT, Argentina

TEL: +55-4779-5522

FAX: +55-4779-5510

« Brazil

ANRITSU ELETRONICA LTDA.
Praca Amadeu Amaral, 27-1 andar
01327-010-Paraise, Sao Paulo, Brazil
TEL: +55-11-3283-2511

FAX: +55-11-2886940

ANRITSU ELETRONICA LTDA.

Praia de Botafogo, 440-24 andear-Botafogo
22250-040, Rio de Janeiro, RJ, Brazil
TEL: +585-21-2527-6922

FAX: +55-11-2537-1456

« Canada

ANRITSU ELECTRONICS LTD.
(HEADQUARTERS IN OTTAWA OFFICE)
700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Toll free: 1-800-ANRITSU (267-4878)
TEL: +1-613-591-2003

FAX: +1-613-521-10086

ANRITSU ELECTRONICS LTD.
{VANCOUVER OFFICE)

300-1055 W Hastings St.. Vancouver, BC
V6E 2E8, Canada

Tell free: +1-877-267-4878

TEL: +1-604-682-5933

FAX: +1-804-682-5334

ANRITSU ELECTRONICS LTD.
(TORONTO OFFICE)

2810 Matheson Blvd. E, 2nd FL.,
Mississauga, ON L4W 4X7, Canada
Toll free: +1-877-267-4878

TEL: +1-905-890-7799

FAX: +1-805-625-5864

» Chile

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 85, Stgo Centro
Santiago, Chile 51880

TEL: +56-2-6260031

FAX: +56-2-6963665

» Colombia

RENTAMETRIC LTDA.

Calle 24 No. 32-67, Apartado: 23030
Santafe de Bogota, D.C. Colombiza
TEL: +57-1-269-6555

FAX: +57-1-269-0191

+ Costa Rica
SONIVISION, S.A.

P.0. Box 620-1000, San Jose, Costa Rica
TEL: +506-231-5885
FAX: +508-231-6531

« Ecuador

EQUITRONICS S.A.

Belgica N-32 Hy Av. De Los Shyris,
Edificio IVSEMON PARK, Suite 4B, Quito,
Ecuador

TEL: +593-2-255-396

FAX: +593-2-2565-398

« El Salvador

EMPRESA DE COMERCIO EXTERIOR
S.A.DEC.V.

Centro Comercial Feria Rosa, Alameda
Dr. Manuel Enrique Araujo, Edificio H,
Local 315 San Salvador, E! Salvador
TEL: +503-243-3024

FAX: +503-243-3925

* Guatemala

IMPELSA.

4a Calle 1-15 Zong 10 Guatemala, C.A.
01010, Guatemala

TEL: +502-360-5135

FAX: +502-360-5217

+ Mexico

SIHIKATRONICS mmWAVE S.A. DE
c.v.

Luz Savifion 9-701, Col. Del Valle, C.P.
0310C, Mexico, D.F., Mexico

TEL: +52-5-5437313

FAX: +562-5-5437317

+ Paraguay

DATALAB S.R.L.

Avda. Artigas No 1645 Edificio “Datal.ab”
Asuncion, Paraguay '

TEL: +595-21-20-9128

FAX: +505-21-20-9127

* Peru

ELETELSE S.A.

AV Canaval Moreyra 748, San Isidro,
Lima 27, Peru

TEL: +51-1-224-2514

FAX: +51-1-224-8148

« U.S.A,

ANRITSU COMPANY

1155 East Collins Blvd., Richardson, TX
75081, US.A.

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-872-644-1777

FAX: +1-972-644-3416

ANRITSU COMPANY

490 Jarvis Drive, Morgan Hill, CA 95037,
U.S.A.

Toll Free: +1-800-ANRITSU {267-4878)
TEL: +1-408-778-2000 ’

FAX: +1-408-778-3180

ANRITSU COMPANY

10 New Maple Ave., Unit 305,

P.0. Box 836, Pine Brook, NJ 07058-0836
U.S.A.

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-973-227-899¢

FAX: +1-873-575-0082

ANRITSU COMPANY

SALES AND SERVICE, FL OFFICE
312 W. First Street, Suite 300, Sanford,
FL 32771, US.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-407-321-5130

FAX: +1-407-330-2018

ANRITSU COMPANY

SALES AND SERVICE, GA OFFICE
4625 Alexander Drive, Alpharetta,

GA 30022, U.S.A. '

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-678-566-0454

FAX: +1-878-566-1776

* Uruguay

CABONORTE S.A.

Colenia 1900, Esc. 603, Montevideo,
Uruguay

TEL: +598-2-430522

FAX: +598-2-418594

» Venezuela

RADIOCOMUNICACIONES CRUZ, C.A.
Calle La Colina Quinta. Elison, Frente al
teatro Alberic Maieo Caracas 1050,
Venezuela

 TEL: +58-2-793-2322
FAX: +58-2-793-3428

» Austria

WIEN-SCHALL GmbH
Krichbaumgasse 25, A-1120 Vienna,
Austria

TEL: +43-1-81155140

FAX: +43-1-81155180

* Belgium

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Disseldorf, Germany

Local phone: 0800-30001 (ol free)
TEL: +49-211-98855-0

FAX: +49-211-96855-55

+ Bulgaria

ELSINCO Representation OFFICE Sofia
h.e. Strelbishte, str. Kotlenski Prohod,

bl. 96/6/14, BG-1408 Sofia, Bulgaria

TEL: +359-2-058-1245

FAX: +359-2-958-1698
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 Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Savska 86 HR-10000 Zagreb, Croatia
TEL: +385-1-6312-477

FAX: +385-1-6312-488

* Czech Republic

ELSINCO PRAHA SPOL S8.R.0.
Novedvorska 994, CZ-142 21 Praha,
4-Branik, Czech Republic

TEL: +420-2-4149-0147

FAX: +420-2-4447-2169

ELSINCO PRAHA SPOL S.R.0.
(BRNO BRANCH OFFICE})
Strmé 19, CZ-616 00 Brno, Czech
Republic

TEL: +420-5-4142-7211

FAX: +420-5-4142-7218

* Denmark

INSTRUMENTS A/S

| gkesalle 30, DK-8700 Horsens, Denmark
TEL: + 45 75646500

FAX: + 45 75643700

« Finland

ANRITSU AB

(FINLAND BRANCH‘OFFICE)
Piispanportti 8, FIN-02240 Espoo, Finland
TEL: +358-9-435-522-0

FAX: +358-9-435-522-50

* France

ANRITSU S.A.

9 Avenue du Québec, ZA Courtabceut 1
91951 LES ULIS CEDEX, France

TEL: +33-1 60 92 15 50

FaX: +33164 461065

ANRITSU S.A.

{TOULOUSE OFFICE)

Bureau de Toulouse Ragion Centre Sud
Quest, France

TEL: +33-5-62070484

FAX: +33-5-62070668

ANRITSU S.A.

(TOULON OFFICE)

Bureau de Toulon Régicn Centre Sud Est,
France

TEL: +33-4-84040284

FAX: +33-4-94040265

ANRITSU S.A.

(RENNES OFFICE)

Bureau de Rennes Région Cuest, France
TEL: +33-2-99521214

FAX: +33-2-99521224

* Germany

ANRITSU GmbH

Grafenberger Allee 54-58, 40237
Dasseldorf, Germany

TEL: +48-211-96855-0

FAX: +48-211-96855-55
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* Greece

KOSTAS KARAYANNIS SA

58 Kapodistriou str, GR-142 35 Nea lonia,
Athens, Greece

TEL: +30-1-680-0460-4

FAX: +30-1-685-3522

* Hungary

ELSINCO BUDAPEST KFT

Pannénia utca 8. 1V/I., H-1136 Budapest,
Hungary

TEL: +36-1-339-0000

FAX: +36-1-330-4444

* Ireland

PEMA LTD.

Dromiskin, Dundalk, Co. Louth, ireland
TEL: +353-42-7289¢

FAX: +353-42-72376

e [taly

ANRITSU S.P.A.

Via Elio Vittorini 128, 00144 Roma, ftaly
TEL: +39-06-509-9711

FAX: +39-06-502-2425

ANRITSU S.P.A.

Via Paracelsc 4, CD Colleoni, Agrate
Brianza, 20041 Milano, ltaly

TEL: +38-032-657021

FAX: +39-039-6056396

» Norway

BLOMKVIST AS .
Pb 188, 1371 ASKER, Norway
TEL: + 47 6890119C

FAX: + 47 66901212

s Poland

ELSINCO POLSKA SP. Z.0.0

ul Gdanska 50, 01-691 Warszawa, Poland
TEL: +48-22-38-832-4042 (Sat Link)

FAX: +48-22-832-2238

¢ Portugal

CMNITECNICA S.A.

Estrada de Affragide 23, 2720-015
Amadora, Portugal

TEL: +351-21-472-12-00

FAX: +351-21-472-12-70 (Sales)

s Slovakia

ELSINCO SLOVENSKO S.R.O
Kudlakova 4, SK-844 15 Bratislava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 6428 44 54

ELSINCO SLOVENSKO $.R.0
{KOS iCE BRANCH OFFICE)
Floridnska 16, 8K-043 13 Kosice, Slovakia
TEL: +421 95 62 26 729
FAX: +421 9562 26 729
CONTACT: Mr. Iger Demorak,
Branch Office Manager

* Slovenia

ELSINCO D.0.0.

Dalmatinova 2, SI-100C Ljublijana,
Slovenia

TEL: +386-61-133-62-77

FAX: +386-61-317-397

* Sweden

ANRITSU AB

Botvid Center, Fittja Backe 1-3 5-145
84, Stockholm, Sweden

TEL: +46-8-534-70700

FAX: +46-8-534-70730

» United Kingdom
ANRITSU LTD.
200 Capability Green, Luton, Bedfordshire,
L1 3LU, UK.
TEL: (Sales) + 44 1582-433280
{Service) +44 1582-433285
FAX: +44 1582-731303

+ Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road, Mount. Waverley,
Vic., 3149, Australia ‘

TEL: +81-3-9558-8177

FAX: +61-3-9558-8255

* Bahrain

BASMATECH

P. O. Box 5701, Manama, Bahrain
TEL: +973-273729

FAX: +873-725404

* China

ANRITSU COMPANY LTD.

Suite 923, 9/F., Chinachem Golden Plaza
77 Mody Road, Tsimshatsui East,
Kowloen, Hong Kong

TEL: +852-2301-4880

FAX: +852-2301-3545

ANRITSU COMPANY LTD.

(BELJING REPRESENTATIVE OFFICE)
Room 1515, Beijing Fortune Building

No. 5 North Road, the East 3rd Ring Road,
Chao-Yang District, Beijing 100004

P.R. China

TEL: +86-10-6590-8230

FAX: +86-10-6590-9235

ANRITSU COMPANY LTD.

(SHANGHAI OFFICE)

Room 1807-1810C, Tower A CITY CENTER
of Shanghat

No. 160 ZunYi Road 200051 P.R.China
TEL: +86-021-6237-0898

FAX: +86-021-6237-0893



ANRITSU COMPANY LTD.

(GUANGZHOU REPRESENTATIVE
OFFICE) - :

"Room 3008-9, Dongshan Plaza, 69 Xian

Lie Zong Road Central, Guangzhou
510085, P.R. China

TEL: +86-20-8732 2231/2

FAX: +88-20-8732 2230

ANRITSU COMPANY LTD.

(CHENGDU REPRESENTATIVE OFFICE) -

26E New Times Square, No. 42, Wenwu
Road, Xinhua Street, Chengdu 610017
P.R. China .

TEL: +86-28-8651 0011/22/33
FAX.+86-28-8651 0055

ANRITSU COMPANY LTD.

(X'AN REPRESENTATIVE OFFICE)
Ne.1102, ZhiCheng Building, No.2

. '(ao Xin I Road, High-Tech, Development
- Zone, Xi'an 710075, P.R. China

TEL: +86-29-8377 406/9

. FAX: +88-29-8377 410

ANRITSU COMPANY LTD.
{SHENZHEN HEPHESENTATIVE
OFFICE)

Room 1505, Building- A

World Trade Plaza, Fuhong Road
Shenzhen 518033, P.R. China

. TEL: +868-755-8366 2847/2851/2852

FAX: +86-755-8366 2849

ANRITSU COMPANY LTD. o
'{CHONG QING REPRESENTATIVE -

OFFICE}
Bm.&-2, D Building, Kepfa.zhan Plaza

No.210, Keyuan 1st Road, Gaoxin District
" Shigiacpu, Chongging 400010 :

P.R. China

TEL: +86-23-8909-8918 .

FAX: +86-23-8500- 9928 .
ANRITSU ELECTRONICS (SHANGHAI)
CO,, LTD. (SERVICE CENTER) )

2F, Room B, 52 Section Factery Building
No.516 Fu Te North Road

. Walgaoq|ao Free Trade Zone

Pudong, Shanghai 200131, P.R. China
TEL: +86-21-5868-0226/7/8

FAX: +86-21-5868-0588

ANRITSU COMPANY LTD.
{SHENYANG REPRESENTATIVE
QFFICE)

2-185, City Plaza, No. 208, Nanjing North
Street, He Ping District, Shenyang 110001
P.R. China .

TEL: +858-24-2334 1178/82 .

FAX: +B86-24-2334 2838

ANRITSU COMPANY LTD.
(WUHAN REPRENTATIVE OFFICE)

- A1803, ZhongShang Plaza
" No. 7, Zhongnan Road’

Wuchang, Wuhan 430071, P. 8. Chlna
TEL: +86-27-8771 3355
FAX: +-88-27-8732 2773

* Cyprus

CHRIS FIADIOVISION LTD

23 Crete Street, T.T. 1061

P. 0. Box 21989, 1515Nicosia, Cyprus
TEL: +357-2-766121

FAX: +357-2-765177

* Egypt
GIZA SYSTEMS ENGINEERING S.A. E
17 Tesba StreetMohandesean P.O. Box

317 Dokki-Cairo 12311, Egypt -

TEL: +20-2-3368095

| FAX: +202- 3385799 .

. Indonesna

PT. SUBUR SAKT! PUTERA

Graha Astri Aniela Angun, JI. Tanan
Abang lII/15, Jakarta 10180, Indonesia
TEL: +62-21-352-4828

FAX: +62-21-352-4831

+ Israel

TECH-CENT LTD.

P. 0. Box 43258 (Mailing Address),
Teb-Aviv-61430 Israel, Street Address:
Raul Valenbery 4 Ramat Hazhayal, Tel-
Aviv 69710, Israel

TEL: +972-36-478563

FAX: +972-36-478334

« Korea

" ANRITSU CORPORATION; LTD.

’

8F HytnJuk Bullding, 832-41
Yeoksam-Dong, Kangnam—Ku Seoul 135+
080 .
Korea -

TEL: +82-2-553-8603

FAX: +82-2-553-6604

ANRITSU CORPCRATION, LTD.

Room 1503, Dong-A Venture Tower 538-8

" " BongMyung-Deng, Yusong-Gu

Dagjeon, 305-301
Korea .
TEL: +82-42- §28-7783

FAX: +82-2-42-828-7785 .

-» Kuwait

TAREQ COMPANY

" P.0O. Box 20506 Safat, 13086 Safat

Kuwait

‘TEL: -1-965-431 061 5

FAX: +965 431 4085

. Malays:a ‘
O'CONNOR’S ENGINEERING SDN BHD
3rd Floer Bangnan O'Connor, 13 Jalan
223, 46100 Petaling Jaya,

Selangor Darul Ehsan, Malaysia:

TEL: +80-3-753-8400 °

FAX: +60-30-757-7871

* o Morroco .-

SEDEL

24, 26, Bd, I-‘Ies:stance Casablanca,
‘Morroco

TEL: +212-2-302444
FAX: +212-2-449311

e Nepal

BR INTERNATIONAL PVT.LTD.

P. O. Box 60, Tamrakar Comm. Bidg.,
Bhotebahai Kathmandu, Nepal. -
TEL: +077-1-224-706

FAX: +977-1-227-956

* New Zealand

NILSEN TECHNOLOGIES
(AUCKLAND OFFICE) .

7. 0. Box 8613, New market Unit 4,
Ambury Court, 1 Porters Ave, Eden |
Terrace Auckland, New Zealand
TEL: +64-9-309-2464 )

FAX: +64-9-309-2988 -

. NILSEN TECHNOLOGIES -

{WELLINGTON OFFICE)

35 Ulric'Street, Plimmerton Wellington,
New Zealahd

TEL: +64-4-233-9116
FAX:+64-4-233-8366

* Oman :
NATIONAL PROJECTS AND™

TECHNOLOGY COMPANY L.EC" .
.P. O. Box 97, Wadi Al Kabir, Pestef€0de
~ 117, Sultanate of Oman

TEL: +968-793741

FAX: +068-796158

» Pakistan

- AETCO

Zia Chambers, 25-Mcleed road, Lahors
54000, Pakistan '

TEL: +82-42-7221716, 7311035

FAX: "'92'42.'7221 458

SUPERIOR ELECTRONICS
ASSOCIATED '

B-98 Block H, North Nasimabad,
Karachi-33, Pakistan

. TEL:+82-21-613655

. PhlIIpplnES

SALRITSU INTEFINATIONAL TRADING
CORPORATION

5QB 0DC Intemahonal Plaza
Condominium, 219° Salcado St., Legaspu
Viliage, Makati City 1229; Philippines

" TEL: +632-816-2646, 893-3'998

FAX: +632'-815-0986:

* Puerto Rico -

_CARIBBEAN DATA SYSTEM

638, San Patricio Ave. San Juan,
PR00920-4507, Puerto Rico
TEL: +1-787-774-6969

FAX: +1-787-774-8973
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« Qatar .
QATAR COMMUNICATIONS LTD,
P. O. Box 2481, Doha Qatar

TEL: +874-4-424347

FAX: +974-4-324777

= Saudi Arabia

A.RAJAB & A SILSILAH & CO.
P. O. Box 2083, Jeddah 21411, Saudi
Arabiza .

TEL: +966-2-6610006

FAX: +066-2-8610558
ELECTRONIC EQUIPMENT
MARKETING CO.

. P. 0. Box 3750, Rlyadh 11481,

© Saudi Arabia -

TEL: +966-3-887-0218

FAX: +066-3-887-0268

* Singapore

ANRITSU PTE. LTD,

10, Hoe Chiang Road #07-01/02, Keppel
Towers, Singapors 088315

TEL: +65-6282-2400 '

FAX: +65-6282-2833

« South Africa
ETECSA (PTY) LTD.

12 Surrey Square Office Park, 330 Surray

Avenue, Ferndale, 2194 Randburg,
South’ Africa (P. O. Box 4231 Randburg,

- 2125 South Africa)

TEL: +27-11-787-7200
FAX: +27-11-787-0448

« Sri Lanka

INFOTECHS LIMITED )

441, Alwitigala Mawatha, Colombe,
Sri Lanka

© TEL: +984-1-598237

FAX: +84-1-508112 |

* Taiwan

ANRITSU COMPANY, INC. -
(TAIPEl OFFICE) .

7F, No. 318, Sec. 1, NeiHu Rd TaIPEl
Taiwan

Phone: +88628751 1816

Fax: +B86-2-8751-1817

" ANRITSU COMPANY, INC,
{HSINCHU QOFFICE)
11F-3, 270, Sec. 1, Kuang-Fu Rd.,

* Hsinchu, Taiwan
TEL: +886-3-563-6601, 6602 6603 ‘
Fax: +.886—3 564‘5519 ‘ '

» Thailand

JASMINE TELECOM SYSTEMS co.,
LTD.

200 Moo 4, 9th Floor, Chaengwatana

. Road, Tambon Pakkret, Amphoe Pakkret,
Nonthaburi 11120, Thailand

TEL: +66-2-302-3240, 3000

FAX: +66-2-962-2521
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* Turkey

INTER INTRADE BILGISAYAR
ELEKTRONIK SAN. TIC. A.S.

Egitim Mah. Poyraz Sok., Sadikogiu Is
Merkezi 1, No: 11, Kadikoy Istanbui,
Turkey .

TEL: +90-218-4144758

-FAX: +80-216-4144762

TEST

Sehit Adem Yavuz Sokak No. 14/15
06840, Kizilay-Ankare, Turkey
TEL: +00-312-418-3688

FAX: +90-312-419-4086

« United Arab Emirates
UTMOST ELECTRONICS TRADING

- LG,

(ABU DHABI BRANCH)'

P, 0. Box: 41175, Abu Dhabi,

United Arab Emirates
TEL: +871-2-6458900
FAX: +971-2-6458907

* Vietnam

SYSTEM & TECHNOLOG!ES VETNAM
LTD.

" Unit # B238, Binh Minh Hotel 27 Ly Thai

To 8tr Hanoi, Vietnam
TEL: +84-48.264.728
FAX: +84-49.344 111

. Zlmbabwe c
MARTWELL ELECTRONICS (PVT) LTD.
P.O. Box CH 857 Chxslpite Harare,
Zimbabwe.

TEL: +263-4-494928

FAX: +263-4-494927

"« Japan -

ANRITSU CORPORATION

1800 Onna, Atsugi-shi, Kanagawa,
243-8855, Japan o

TEL: +81-48-223-1111

FAX: +81-46-206-1264
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