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Part 1

The GPIB
Interface

This part consists of three chapters that describe how the

IEEE- 488 (GPIB) interface is implemented within the 372XXA
Vector Network Analyzer and how to perform basic GPIB commu-
nications operations.

Chapter 1 - briefly describes the 372XXA GPIB programmer in-
terface and describes the communication to and from the inter-
face during remote-only (GPIB) operation of the 372XXA.

Chapter 2 - provides a tutorial for performing basic GPIB opera-
tions such as sending and receiving messages, synchronizing in-
strument operations, setting timeouts, and status checking.

Chapter 3 - provides sample program elements to familiarize
the user with 372XXA programming techniques. They are also
useful as an aid in developing 372XXA programs.
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INTRODUCTION

1-2 RremoTE oPERATION

Chapter 1
Model 372XXA GPIB

Programmer Interface

This chapter contains a brief introduction to the 37T2XXA GPIB inter-
face and programming environment.

The following paragraphs describe the 372XXA facilities for remote op-

INTERFACE eration.
The 372XXA fully supports the IEEE 488.2-1992 GPIB standard. All
372XXA front panel functions (except Power on/off and GPIB Test)
can be controlled remotely using the GPIB commands listed in this
manual and an external computer equipped with an IEEE 488 GPIB
controller. When in the GPIB operating mode, the 372XXA VNA funec-
tions as both a listener and a talker.
GPIB Setup Menu  The 372XXA VNA GPIB address defaults to 6. This value may be
changed via the Utility Menu key’s GPIB ADDRESSES menu (below).
[ P
Eife) B35 a0
e | SELECT UTILITY GPIB ADDRESSES
- . FUNCTION OPTIONS
Q|oooo a EEE 488.2
Qo ol oo GPIB ADDRESSES  |-jp GPIB INTERFACE
. — “iaonilo o DISPLAY ADDRESS
@]E[ /EEBD\DD Qa0 gag || oog INSTRUMENT 8
’ STATE PARAMS DEDICATED
@ Moo~ . O W P— GENERAL GPIB INTERFACE
i DISK UTILITIES EXTERNAL SOURGE
CALIBRATION 4
gysiem State COMPONENT
UTILITIES gwwm
{)efault Utility COLOR
ngram Menu: P CONFIGURATION POWER METER
DATA  ON{OFF) 3
DRAWING
FREQUENCY COUNTER
BLANKING 7
FREQUENGY
INFORMATION
PRESS <ENTER>
TG SELECT
OR TURN ON/OFF

Figure 1-1. GPIB Address Menu
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THE GPIB USER
INTERFACE INTERFACE

Interface Connection Connect your external controller to the IEEE 488.2 GPIB interface con-
nector on the rear panel (left). A pinout listing of this connector is con-
tained in Table 1-1.

CAUTION

Do not connect your external GPIB controller to the “Dedi-
cated GPIB Interface” connector (located below the “IEEE
488.2 GPIB interface” connector (left), This dedicated
GPIB port is used by the 372XXA to control external GPIB
devices, such as a plotter, second frequency source, fre-
guency counter, or a power meter.

E.m. iEEE 488.2 Interface
E ml Dedicated GPIB Interface The GPIB system can accommodate up to 15 devices at any one time.
X

To achieve maximum performance on the bus, proper timing and volt-
age level relationships must be maintained. If either the cable length
between separate instruments or the accumulated cable length be-

tween all instruments is too long, the data and control lines cannot be
driven properly and the system may fail to perform. The following
guidelines should be observed:

O No more than 15 instruments may be installed on the bus (in-
cluding the controller).

O Total accumulative cable length (in meters) may not exceed two
times the number of bus instruments or 20 meters—whichever is
less.

O Individual cable length should not exceed 4 meters.
[1 2/3 of the devices must be powered on.

0 Devices should not be powered on while bus is in operation (that
is; actively sending or receiving messages, data, etc.).

0 Minimize cable lengths to achieve maximum data transfer rates.
Local Operation Key Press the Ret Loc key (below) to quickly restore the 372XXA to local op-

eration, Local operation will be restored unless the 372XXA is pro-
grammed for local lockout; the Local Lockout LED indicator will be lit.

B —— =)
of @6 es eee

Qo == 007 H[?T;

i i

Clear
TRelloo
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USER
INTERFACE

THE GPIB
INTERFACE

o
O BN BN OO B TR

Pinout Diagram

PIN NAME DESGRIPTION
1-4 DIO 1 thru DIO 4 Data Input/Ouiput, Bits are HIGH with the data is fogical 0 and LOW when the data
is logical 1.

5 ECI End Or identify, A tow-true state indicates that the last byte of a multibyte message
has been placed on the line.

& DAV Data Valid. A lowtrue state indicates that the talker has (1) sensed that NRFD is
LOW, (2) placed a byte of data on the bus, and {3} waited an appropriate length of
time for the data to settle.

7 NRFD Not Ready For Data. A high-true state indicates that valid data has not yet been
accepted by a listener,

8 NDAC Not Data Accepted. A low-true state indicates that the current data byte has been
accepted for internal processing by a listener.

g IFC Interface Clear. A low-true state places all bus instruments in a known state-wsuch
as, unaddressed to talk, unaddressed to listen, and service request idle.

10 SRQ Service Request. A low-true state indicates that a bus instrument needs service from
the controlier,

11 ATN Attention. Alow-true state enables the controlter to respond to both it's own listenftalk
address and to appropriate interface messages - such as, devige clear and serial
poil.

12 Shield Ground Point.

13-16 DIO 5 thru DIO 8 Data Input/Output. Bits are high with the data is logical 0 and LOW when the data
is logicai 1.

17 REN Remote Enable. A low-true state enables bus instruments to be operated remotely,

when addressed.
18- GND Logic ground.
24

Figure 1-2. Pinout Diagram, IEEE 488.2 GPIB Connector

372XXA GPIB PM
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USER
INTERFACE

SHQ
Local Lockout

®0 ¢C OO0
-
@
8

Remote Operation
LED Indicators

Audible Indicators

GPIB Remote Indicators (above) signal operational status of the GPIB,
as described below:

Remote:
Lights when the 372XXA switches to remote {GPIB) control. It re-
mains Ht until the unit returns to local control.

Talk:
Lights when you address the 372XXA to talk and remains lit until un-
addressed to talk.

Listen:
Lights when you address the 372XXA to listen and remains lit until
unaddressed to talk.

SRQ:

Lights when the 372XXA sends a Service Request (SRQ) to the exter-
nal contreller. The LED remains lit until the 372XXA receives a serial
poll or until the controller resets the SRQ function.

Local Lockout:

Lights when a local lockout message is received. The LED remains lit
until the message is rescinded. When lit, you eannot return the
3T2XXA to local control via the front panel.

A single beep is issued as follows:

(1) ona GPIB error,

{2) when a user warning is issued (gsee Chapter 12, Operational Error
Messages)

(8) when a test limit line has been exceeded, if the limits testing beep
function has been set (see Chapter 6)

{4) on system reset.

() any time the user’s attention is required, such as at the end of a
calibration step.

1-6
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COMMUNICATIONS INTERFACE

1-8 GPIBCOMMUNICATION  The following paragraphs present a short summary of 372XXA GPIB
communication. Subjects covered are program messages, separa-
tor/termination characters, status reporting, and GPIB error condi-
tions and corresponding 372XXA responses. Refer to Chapter 7, Re-
mote-Only Operation, for detailed description of these topics.

The primary GPIB messages that effect 372XXA operation consist of
two major groups; Bus Interface Function messages, and Instrument
Specific messages.

Bus Interface These are low level bus messages defined by IEEE 488.1. A discussion
Function Messages of these messages is beyond the scope of this programming manual.
For further information, please refer to your GPIB controller documen-
tation and/or to IEEE 488.1 Standards documents. Also refer to Ap-
pendix A at the end of this Programming Manual for a brief primer on
the GPIB Interface. Table 1-1 summarizes some of the key Interface
Function Megsages and the 372XXA response to them.

Table 1-1. IEEE-488 Interface Function Messages

Interface Function . Addressed
Message Message Function Command J72XXA VNA Response

DCL Device Clear No Resets the 372XXA GPIB communication functions.

sDC Selected Device Yes Resets the 372XXA GPIB communication functions.
Clear

GTL Go To Local Yes Returns the 372XXA to local (front panel) control.

GET Group Execute Yes Executes a st?ing of commands defined by the |EEE 488.2
Trigger common command *DDT. A GET is also done by using the

*TRG command (see Chapter 10, Command Dictionary).

IFC Interface Clear No Stops the 372X XA GPIB from taiking/listening.

LLO Local Lockout No Disables the front panel RETURN TO LOCAL key.

REN Remote Enable No Places the 372XXA in remote when addressed {o listen.

372XXA Specific The 372XXA specific GPIB messages {also known as commands, que-
Messages ries, and mnemonics) are used to control 372XXA front panel func-
tions. They also provide for remote only operations such ag data
transfers, status reporting and service request generation, error re-
porting, and instrument-to-application program timing synchroniza-
tion.

Refer to Chapter 10, Command Dictionary; Appendix C, Quick Refer-
ence Guide; and Chapters 4-9 for information on all 372XXA com-
mands. The commands are organized both alphabetically and by
command function groups. There are many examples throughout the
this manual to assist you in learning and using a desired command.

372XXA GPIB PM 1-7
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GPIB
COMMUNICATIONS

Separator
Characters

Terminator
Character

GPIB Error

Conditions

Most 372XXA commands are three character contractions of their func-
tional descriptions. Examples include: OM1 (Output Marker 1), IFV
(input Frequency List), TRS (Trigger Sweep), WFS (Wait for a Full
Sweep), OFD (Output Final [display format] Data), and PFS (Print
Full Screen).

Numeric parameter entry commands must be followed by a nu-
meric value. These commands can optionally accept a units or suffix
terminator mnemonic. For example, SRT 2 GHZ {set start frequency to
2 GHz.)

Query commands, typically ending in a question mark (?), are used
to inquire about the state of a particular instrument function. Many
372XXA setup commands have corresponding query commands listed
in the same section as the basic setup command. An example is the
MK17? query. It outputs the setting of Marker 1 Frequency, where the
MK1 command sets Marker 1 frequency.

IEEE 488.2 Common commands, which always start with the
asterisk character (*), are defined by the IEEE 488.2 Standard. They
are used to implement many standard instrument GPIB operations
such as querving when an operation completes, status reporting, self
test, and querying the instrument identification string. These com-
mands are described throughout the Programming Manual in the spe-
cific funtional group where they are used. A consolidated listing of
these commands can be found in Table 1-2, item 12 below and in Chap-
ter 7. An example IEEE 488.2 Commeon command is the *IDN? query
(Output Instrument ID String.)

Separator characters are used to delimit program message elements
gent to or received from the 372XXA. The permitted characters: semi-
colon (;), comma {,}, and space ( ) and their usage is shown below.

Character tsed to separate

: Multiple commands and multiple output respense messages.

Multiple ASCII data elements for a single command.

b

Space A command, its numericat entry value, and suffix mnemonic.

The only allowed terminator character for 372XXA GPIB messages is
the the linefeed character (0A, decimal 10).
The 372XXA responds to GPIB errors in the following manner:

0 Abeep is issued.

00 An error message is displayed on the screen.

1-8
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IEEE 488.2

THE GPIB

DOCUMENTATION SUMMARY INTERFACE

Testing the 372XXA
GPIB Operation

00 Abit is set in the Standard Event Status Register, and, if en-
abled, an 8RQ is generated.

[1 An entry is written into the non-volatile Service Log describing
the error condition, along with time and date and, often, details
helpful in handling the error, When full, error entries at the bot-
tom of the log are removed to make room for new entries.

01 If the error is GPIB related, the error message and the offending
program message, if applicable, can be output over the GPIB via
a query command. The previous error, if any, is also available via
another query.

The bits set in the Standard Event Status Register for GPIB errors
are as follows:

Bit 5 - Command Error (CME)

Invalid syntax, unrecognized command or command arguments, sepa-
raters or terminators that do not conform to correct IEEEE 488.2 for-
mats. The 372XXA will ignore the remainder of commands in that
program message,

Bit 4 - Execution Error (EXE)

This bit is set if:

{1) A data entry parameter is out of range or not applicable.

{2) Action is impossible,

{3) Action is not possiblie in the current context or instrument state, or
if a required option is not fitted.

Bit 3 - Device Dependant Error (DDE)
This bit is set if a valid requested action failed due to an instrument
specific error condition, such as attempting to access a bad floppy disk.

Bit 2 - Query Error (QYE)

Thig bit is set if the 372XXA cannot provide the requested data. For ex-
ample, if an output is attempted when no data has been requested or
available, or if the output buffer is cleared due to sending more com-
mands when data from a previous request has not yet been output.

Refer to Chapter 12, Error messages, for a listing of all 372XXA error
messages {including GPIB errors).

The following test can be used to check your GPIB cable and 372XXA
GPIB connectors.

1. Disconnect all GPIB cables from the 372XXA.

2. Connect your GPIB cable between the two GPIB connectors on the
372XXA rear panel.

3. Invoke the test from the front panel as follows: Option Menu key,
DIAGNOSTICS, PERIPHERAL TESTS, GPIB TEST. The test will
run for a few seconds, then report the result on the front panel dis-

play.
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THE GPIB : . IEEFE 488.2

INTERFACE DOCUMENTATION SUMMARY

1 '4 IEEE 488.2 Table 1-2 provides answers to the “Device Documentation Require-
DOCUMENTATION ments” listed in the IEEE Standard 488.2-1992. It is also a good sum-
SUMMARY mary of the GPIB operational characteristics of the 372XXA.

Table 1-2. 372XXA IEEE 488.2 Standard Documentation Summary (1 of 3}

Number Requirement ltem Implementation in VNA
1 Interface Function Subsets Implemented SH1, AH1, T8, L4, SR1, RL1, PP1, DCY, DT1, CO, E2.
2 Device behavior when the user {unit) GPIB address VNA returns an Out-of-Range error, issues an audible
is set outside of the 0-30 range beep, and the entry color on front panel menu display

is changed to red. Entered address is not accepted.

3 When is a user address change recognized? New address is accepted and entry color remains
green.
4 Description of settings at powear-on The front panel setup that was in effect prior to power

_down wilt be restored, except; the 372XXA will be
taken out of hotd i it was previously set. Periodic iF
Cal will be returned to timed operation.

Memories saved:

1. GPIB address

2. Internal hardware calibration data

3. Information reported via the *IDN? and *OPT?
queries.

4. Calibration coefficients

5. Normalized trace data

6. Stored {ront panel setups

Memories Cleared:

1. Service Request message.

2. Standard event status register (except the Power-On
bit is set)

3. Extended event status register

4, Limit pass/fail status register

5. Enable registers for items 2 thru 4, above.

6. GPIB input and output queues.

7. Trigger action for *TRG and GET reset to null.

Data Transfer:

1. Data transfer is reset to MSB first for
numerical array data transfers.

2. Data transfer format is reset to default, ASCH
mode {FMA) for numerical array transfers.

3. Data pair format for OFD/IFD/OM1-OMS commands
is set to default (off) mode. (See command DPRO.)

Menu Displayed:

Setup Menu

1-10 372XXA GPIB PM
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INTERFACE

Table 1-2. 372XXA IEEE 488.2 Standard Documentation Summary (2 of 3)

Number Requirement ltem Implementation in VNA
5 Message exchange options
a. Size and hehavior of input buffer a. Default size = 3 KByte. Size increases to reguired
amount, as needed, for <Arbitrary Block> fransfers,
For the <indefinite Length Arbitrary Blocke data
elements, the input buffer size for that element is
84 Kbyte. Attempting fo program more data than
64 KByte will cause a loss of all data for that
element. A DDE error message witl be issued to
indicate this condition. For <Definite Length Arbitrary
Block> data elements, an attempt is made to setthe
buffer size for that element 1o the size indicated in
the header. If there is insufficient system memory
available at the time, all data for that element is lost.
A DDE error message will be issued to indicate this
condition.
b. Queries that return more than one <RESPONSE b. None
MESSAGE UNIT>
c. Queries that generate a response when parsed c. All
d. Queries that generate a response when read d. None
e. Commands that are coupled e. None
6 Functional elements used in construction of device- See command descriptions.
specific commands.
7 Buffer size limitations 372XXA Attempts to allocate amount required; sets
DDE error if not possible. (See ba., above)
8 <PROGRAM DATA> elements that may appear N/A {expressions are not used)
within an <expression>
g Response syntax for queties See command descriptions.
1C Description of device-to-device message transfer None
traffic that does not foliow the rules for <RESPONSE
MESSAGES>
11 Size of block data responses Variable, See command descriptions for detaits.
12 IEEE.488.2 Common commands and gueries that *CLS, *DOT, *DDT?, *ESE, *ESE?, *ESR?, "IDN?,
are implemented “I8T?, *OPC, *OPC?, *OPT?, "PRE, *PRE?, *RST,
*SRE, *SRE?, *STB?, "TRG, *TST?, "WAl
13 State of VNA following the successiul completion of Normal State
the Calibration query
14 Maximum length of the block used to define the 1. 255 characters.

trigger macro (1.) The method of interpreting *TRG
within a *BDT command sequence (2.)

2. On execution, the 372XXA returns a command error
and ignores the rest of the string.

372XXA GPIB PM
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IEEE 488.2
DOCUMENTATION SUMMARY

Tuble 1-2. 372XXA IEEE 488.2 Standard Documentation Summary (3 of 3)

Number Requirement ltem implementation in VNA
16 Maximum length and complexity of macro labels; N/A
maximum length of block used to define a macro;
and how recursion is handled during macro
expansion, if macro commands are implemented.
16 Hesponse to common guery "IDN?. WILTRON, <Model>, <SN>, <8W revision>
17 Size of the protected user data storage area, if the N/A
*PUD command or *PUD? query are implemented.
18 Size of resource description, if the *RDT command N/A
or *RDT? query are implemented.
19 States affected by “RST, *LRN?, *RCL, and "SAV. *RST = default state {see Chapter 11},
*LRN, *RCL, *SAV not implemented
20 Scope of the self test performed by *TST? command. Fully automated internai hardware testing/reporting.
Failure results, if any, are written to the internal non-
volatile service log for user access.
21 Additional status data structures used in status Limits Event Status and Extended Event Status
reporting. registers; refer to Chapter 7 for details.
22 Statement describing whether each command is All commands are sequential.
overlapped or sequential.
23 Functional criteria that is met when an operation N/A — No overlapped commands.
complete message is generated in response to that
command.
24 Descriptions used for infinity and not-a-number. N/A

1-12
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2-1 intrRopuCTION

2-2  EQUIPMENT AND
CONFIGURATION

Required Equipment

Chapter 2
GPIB Programming
Basics

This chapter contains a brief introduction to GPIB programming tech-
niques and describes procedures to be used when preparing GPIB pro-
grams for the 37T2XXA VNA. It includes information about equipment

requirements and configuration for GPIB control of the 372XXA VNA,
and many programming tips.

Familiarity with manual (front panel) operation of the 372XXA is as-
sumed. {Throughout this section, the 372XXA VNA is referred to sim-
ply as “372XXA”.) A complete description of front panel operation is
contained in the 372XXA Vector Network Analyzer System Operation
Manual.

The programming examples contained in this chapter assume the
equipment listed below is present and configured as described.

The following equipment represents a minimum GPiB controllable
372XXA VNA system:

0O A 372XXA Vector Network Analyzer.

0O A computer/controller that supports the IEEE 488 GPIB stand-
ard, The examples in this chapter address the IBM compatible
computers.

O AnIEEE-488 GPIB interface (built in, or add-in peripheral card)
with appropriate driver software. The National Instruments
GPIB IEEE-488.2 interface is assumed for all examples in this
chapter,

00 Appropriate software (any of the following):

s Microsoft QuickBASIC, version 4.0 (or later)

¢ Microsoft “C”, version 5.1 or later, or Quick C, version 2.5.

* Any other programming language, or application software,
that supports the IEEE 488 GPIB interface (Pascal, Fortran,
ete.).

0O A GPIB cable (preferably 2 meters long).

372XXA GPIB PM
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Figure 2-1. Model 372XXA Shown Connected to an IEEE 488.2 Controller
NOTE

The IBM PC and Naticnal Instruments GP1B interface
were chosen for demonstrating the 372XXA GPIB opera-
tion in this manual. Any other GPIB controller that con-
forms to the IEEE 488 standard can be used to interface to
the 372XXA,

Configuration Configure the 372XXA as shown in Figure 2-1. Apply power to the
372XXA and allow the system software to load from disk. Once the
software has finished loading and start-up testing is complete, the
372XXA is ready to be remotely controlled via the GPIB. It is impor-
tant to note that the 372XXA will not respond to GPIB commands un-
il the 372XXA system software has been loaded.

Connect a GPIB cable from the computer/controller to the rear panel
IEEE 488.2 GPIB connector(left).

Apply power to the computer/controlier and load the appropriate pro-
Connect here gramming language software (QuickBASIC, “C”, etc.).

Do not connect here The default GPIB address for the 372XXA (8) is assumed for all exam-
ples in this chapter.

2-4 372XXA GPIB PM




GPIB

PROGRAM ELEMENTS

MODEL 372XXA
PROGRAMMING

2-3 GPiB PROGRAM

ELEMENTS

National

Instruments
GPIB Interface

Definitions

The discussions in this chapter demonstrate basic GPIB programming
concepts that are typical elements of most GPIB application programs.

The controller used to demonstrate these concepts is the National In-
struments 488.2 GPIB Interface which will be referred to as NI488
throughout this chapter.

NOTE
Regardless of the controller used, consult its documenta-
tion and software distribution disks for complete details
and examples on setup and use of the controller’s hard-
ware and interface software functions.

Throughout this chapter references will be made to variables, con-
stants, and controller function calls declared in the NI488 file that
your application uses to interface to the GPIB controller. This file is
decl.h for C and gbdec!.bas for QuickBASIC, and it must be included
in your GPIB program. Consult your documentation for the files used
for other environments.

Including and compiling the appropriate N1488 file when preparing
your application is what allows use of the NI488 GPIB interface proce-
dures and function calls in your program. Also, the file named
gpib.com must be instailed in memory upon bootup of your computer.
Typically, access to this file is through your system configuration file
(that is, config.sys for DOS based computers).

The gpib.com is what allows your GPIB program to physically inter-
face to the installed GPIB controller and to execute GPIB function
calls during operation.

NOTE
Consult your controller’s documentation for complete de-
tails on software and hardware setup, test, and use prior
to proceeding with the following discussion. Knowledge of
your controller and its operation will be assumed from this
point forward.

"The following definitions apply for the remainder of this chapter:
I3 board = 0, Active controller board number

O address = 6, GPIB address of the instrument.

O Address List = addresList, list of GPIB addresses terminated
with the NI488 constant NOADDR. For our examples the list con-
sists of two elements (6, NOADDR).
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2-4  INITIALIZING THE GPIB

2-5 sHUTTING DOWN THE

GPIB SYSTEM

Initializing is the process of directing your controller to take control of
the bus (become CIC — Controller In Charge) and setting the GPIB
software to initial default settings.

NOTE
Default initial installation configuration is assumed for
the NI488 hardware and software.

NI488 does this by sending an interface clear to the desired board
using:

SendIFC{board)
The board will become CACS (Active controller). NI488 software al-
lows use of up to 4 controllers. The board specified by the SendIFC()

function must be designated CIC — Controller In Charge in its setup
and configuration. See NI488 config utility in NI488 documentation.

SendIFC() is also useful anytime you want to insure that your GPIB
controller has control over the bus, the GPIB software is in its default
parameters, and GPIB of all instruments on the bus is cleared and in
idle state.

The following NI488 functions are also useful when initializing your
application.
O To place all instruments in remote state, use:
EnableRemote(board, addresslist)
3 To clear GPIB operation of all instraments use:
DevClearlist{board, addressList)

An important step in quitting a GPIB application is to shut down the
GPIR interface. For the NI488 this is done by

O Insuring that you have control over the bus.
0 Clearing all instruments’ GPIB and placing them in an idle state.
0 Releasing the controller GPIB software and hardware.

Implement the above by sending:

SendIFC{poard)
ibonl(board, 0)

2-6
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2.6 DpeTECTING GPIB
ERRORS

Full Error Detection

Limited Handling
Error Detection

NI488 Global
Variables

Example

It is important to use error checking code throughout your application
program. Error checking usually does not significantly impact the
speed of a GPIB application. This is because the GPIB bus operations
are I/O operations whose execution time depends on a handshake proc-
ess. This process is typically much slower than executing (error check-
ing) code in your computer’s memotry.

Full error detection and handling is an invaluable debugging tool that
should be used to its fullest during development of your application.

Error detection with at least a limited amount of handling should be
used after each GPIB I/O operation in your final program. This will in-
sure predictable operation of your application, proper system contral,
and accurate data processing.

The N1488 interface maintaing three global variables useful in deter-
mining correct GPIB operations. These variables are updated after,
and reflect the condition of, the last GPIB call to the interface. The
variables are:

o IBSTA
This variable provides the latest bus activity status; that is, er-
rors, completions, time outs, etc.

o IBERR
This variable provides information on the type of error, if an er-
ror was reported in IBSTA.

O IBCNT/IBCNTL
The mumber of data bytes transferred on the bus in the last opera-
tion. IBONTL is the “long integer” version of IBCNT.

Error checking for the Ni4388 interface is as follows. After each GPIB
call, the IBSTA is checked for errors using the NI488 declared constant
EERR - in BASIC, or ERR in C. If true, the gpiberr() function is called
to decode and display the global variables IBSTA, IBERR, and IBCNT,
For example, for QuickBASIC, the following code is inserted after a
GPIB call:

IF IBSTA% AND EERR THEN
CALL gpiberr{*Error during GPIB operation.”)
END IF

NOTE
The NI488 disks and documentation contain the source
Hsting of the gpiberr(} function. This function should be
copied into your code and used after each GPIB function
call. Use the example programs provided on the NI488 dis-
tribution disks. Note that gpiberr() can also be modified to
fit a particular application’s requirements.
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2-7 SETTING GPIB Setting GPIB time out is necessary to allow for lengthy instrument op-
OPERATION TIME OUT erations to complete before the application program continues with its
processing. (Refer to paragraph 2-1, Waiting for Instrament Opera-
tions to Complete.)

Example The NI488 time out is set using the ibtmo() interface call, as follows:
ibtmo(instrument_handle, timeout_setting)

Where:

0 instrument_handie = The value returned by the ibfind() or ibdev()
interface call for the instrument.

1 timeout_setting = A value that disables or sets the time out set-
ting. NI488 uses declared constants to represent the allowable
time out settings, for example, the T100s constant is 100 seconds,
T30ms is 30 milliseconds, TNone is 0, ete. The complete list is in
the N1488 include file for your language {gbdecl.bas, decLh).

NOTE
Consult NI488 documentation and distribution disks for
information and an example on using ibtmo(,
ifbind(}, and ibdev().
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2 "8 SENDING COMMANDS GPIB controllers provide for sending GPIB commands to an instru-
ment {(or the controller itself if its address is used). The NI488 uses
several commands, the most common is:

Send {board, address, buffer, numBytes, ect_mode)

Where:
3 board, address = see section 2-3 for definitions.

&1 buffer = String of one or more instrument specific GPIB com-
mands from the defined list in the instrument’s GPIB documenta-
tion.

O buffer = String of one or more instrument specific GPIB com-
mands from the defined list in the instrument’s GPIB documenta-
tion.

&1 numBytes = The number of bytes contained in the buffer.

O eot_mode = The method used to signal end of transmission. This
is typically done using ASCII linefeed character 0A hex (10 deci-
mal)} and then setting EOI state (end of transmission) on the bus.

The N1488 defines the following constants for use to setup end of
transmission methods:

m Nlend - linefeed with EQOI
® DABend - EOI only
B NULLend - Do nothing to mark end of transmission

Example: Send the 372XXA at address 6, the commands “CH2;DSP;MAG”, from
controller number 0, using the linefeed with EOI to mark the end of
transmission:

Send (0, 6, “CHZ;DSP;MAG”, 11,NLend)

8372XXA  The above example uses the following commands defined in the
Commands Used 372XXA command set:
CH2 - sets active channel to 2,
DSP - displays only the active channel on the whole screen,
MAG - displays the active channel’'s data in log magnitude format

(dB).
NOTE
The semicolon (;) is used to separate the different com-
mands.
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2-9 RECEIVING DATA FROM
AN INSTRUMENT

Example:

Error Handling:

In order to receive data from an instrument over the GPIB, you must
first instruct the instrument to output the desired data. You do thisby
using one of the instrument’s defined data sutput commands and the
controller Send() function (see paragraph 2-8, “Sending commands”).

The instrument must then be given permission to start sending data
(talk), The NI488 call to do this is:

Receive(board, address, buffer, numBytes,
eod_mode)

Where:
[J board, address = see section 2-3 for definitions,

{1 buffer = The name of the memory address of the buffer where the
received data is to be placed. Typically this is an array of type
characters (a string). Although, for binary data transfers, the
NI488 software will accept an array of almost any type; that is.
integer, floating point, etc.

O numBytes = The maximum number of bytes to read from the in-
strument. Insure that “buffer” above is of at least this size.

3 eod_mode = The method used to signal the controller to stop re-
ceiving data. Typically the NI488 constant STOPend is used (EOI
state — end of transmission — set with the last byte). If you want
to stop receiving when a certain transmission terminator charac-
ter is received, then use the hex value of that character instead of
the STOPend.

Use the NI488 controiler number 0, to send the 372XXA at address 6,
the command “ONP” using the line feed with EQI to mark end of trans-
mission:

Send(0, 6, “ONP”, 3, NLend)

Upon receiving a data output command, the 372XXA will prepare the
data requested and wait for the controller to put it in the talk state so
it can put the data out on the bus. This is done by:

numBytes = 20
Receive(0, 6, buffer, numBytes, STOPend)

The number of bytes actually sent on the bus can now be retrieved
from the NI488 interface software by immediately storing the value of
the IBCNT global variable in a program variable as follows:

actualReceivedBytes = IBCNT

2-10
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2-10 sra HANDLING

Calculating the
Binary Weighted
Bit Value

Enabling Service
Request

Example

If we expected an exact number of bytes to be received, we can com-
pare the requested number of bytes ‘numBytes” with the actual re-
ceived “actualReceievedBytes” and take some corrective action if they
do not match. You should do this before continuing to the data process-
4Ang section of the program:

If numBytes ISNOTEQUALTO actuatReceivedBytes then

Call gpiberr(*incorrect number of bytes
received”)

ENDIF

NOTE:
Congsult your programming language syntax for the opera-
tor used to check in-equality, to use in place of IS-
NOTEQUALTO.

The above example uses the following commands defined in the
J72XXA command set:

O ONP — Outputs the number of data peints in the current sweep.
It will output the number represented in ASCII format.

Controllers use a dedicated line on the GPIB to detect if an instru-
ment has requested service. An instrument sets this line when a prede-
termined set of conditions ingide it have been met. These conditions
are selected and programmed into the instrument by setting the Serv-
ice Request Enable Register to a decimal value that corresponds to the
bit values which, when true, will generate an SRQ. This is a binary
weighted decimal value in the range 0 — 255.

The decimal value of a bit in a register is equal to the number 2 raised
to a power equal to the bit number. For exampie, the decimal value of

bit 4 in the Service Request Enable Register is 2 raised to the power 4
which is: 2% = 16. Similarly, the decimal value of bit 0is: 2° = 1.

To enable zservice request in the 372XXA, use the command *SRE -
Service Request Enable, with the desired value.

Command the 372XXA to request service, .e. generate an SRQ, when
it has data to send, then output the number of points in the current
sweep. We need to enable bit 4 (MAV), Message Available, in the Serv-
ice Request Enable Register, so a service request will be generated
when the data is ready. The decimal value of bit 4 is 16 (24 = 16).

The NI488 Send() function is used to send the 372XXA at address 8,
the commands “*SRE 16;0NP” {12 ASCII bytes), from controller num-
ber 0, using the linefeed with EOI to mark end of transmission:

Send(0, 6, “*SRE 16;0NP”, 12, NLend)
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NI488
SRQ Functions

The above example uses the following commands defined in the
372XXA command set:

*SRE —~ Sends a Status Request Enable mask.

ONP - Quiputs the number of sweep points.

The following NI488 functions are useful in handling SRQ operations.
Consult your NI1488 documentation for full details.

O To test for cccurrence of SRQ:
TestSRQboard, SRQset)

Where:
» SRQset contains 1 if SRQ is set, or 0 if it is not.

0 To wait for occurrence of SRQ and report if it was set:
WaitSRQ(board, SRQset)

Where:
» SRQset contains 1 if SRQ was set within the time out
allowed, or 0 if it was not. (See paragraph 2-8, Setting
GPIB Operation Time Out.)

0O To find out which instrument is requesting service {set SRQ), in-
struct the controller to perform a serial poll and return the re-
sults as follows:

FindRQS(board, addressList, statusByte)

Where:
o statusByie = The status byte of the first requester found is
returned in this variable.
o The index in addressList that contains the address of the in-
strument requesting service is returned in the IBCNT global
variable.

- To read out the SRQ byte from aninstrument:
ReadStatusByte(board, address, statusByte)

3 To parallel poll, see the following functions in the N1488 docu-
mentation.
PPoll{)
PPoliConfig()
PPollUnconfig()

2-12
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2-11 wamng For
INSTRUMENT
OPERATIONS TO

COMPLETE

Example 1

Example 2

Instruments often require a period of time to complete certain opera-
tions such as disk I/0, measurement sweep, data preparation, etc..
Your application program must allow the instrument time to complete
these operations and be able to detect when operations are completed.

The simplest mechanism for synchronizing operations over the GPIB
involve using the *OPC? - Operation Complete query and the *OPC -
Operation Complete command.

Command the 372XXA to perform a sweep and hold then place an AS-
CII “1" in its output buffer (*OPC?) when done.

The NI488 Send() function is used to send the 372XXA at address 6,
the commands, “TRS;WFS;HLD;*OPC?¥”, from controller number 0, us-
ing the linefeed with EOI to mark end of transmission. The Receive()
function is then used to hold the program from continuing processing
until it receives the cutput of the *OPC command (or times out):

buffer = “TRS;WFS;HLD;*OPC?"

Send(0, 6, buffer, 17, NLend)

oneByte = 1

Receive(0, 6, buffer, oneByte, STOPend)

NOTE
The time out must be set high enough to allow the sweep
to complete (see “Setting time outs” in paragraph 2-8).

Now we will modify the above example to request service when bit 4
(MAV) in the Status Byte Register is set (*SRE 16) to let the program
know when the *OPC? data is ready to be output. This overcomes the
time out problem but it does increase program complexity.

buffer = ““SRE 16;TRS;WFS;HLD;*OPC?”

Send(0, 6, buffer, 25, NLend)

SRQset =0

WHILE (SRQset = 0)
WaitSRQ(board, SRQset)

ReadStatusByte(board, address, statusByie)
oneByte = 1
Receive(0, 6, buffer, oneByte, STOPend)

NOTE
TestSRQH) can be used instead of WaitSRQ() to check for
the occurrence of SRQ in the WHILE loop. This would al-
low your program to perform other tasks while waiting for
SRQ inside the WHILE loop.
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372XXA Examples 1 and 2 above used the following commands defined in the
Commands Used 3T2XXA command set:
*SRE - sends a Status Reguest Enable value.
TRS - triggers a sweep
WFS - waits one full sweep
HLD - goes into hold mode

*QPC? - outputs an ASCIl “1" when operation is
complete

NOTE:
Refer to Chapter 7, Remote Only Operations for more in-
formation and examples on status reporting and service re-
quest generation.
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Chapter 3

Model 372XXA
Programming Examples

This chapter contains example programs to familiarize the user with
372XXA programming. Familiarity with manual (front panel} opera-
tion of the 372XXA is assumed. (Throughout this section, the 372XXA
VNA is referred to simply as “372XXA” ) A complete description of
front pane! operation is contained in the 372XXA Vector Network Ana-
lyzer System Operation Manual,

Also, it is assumed that you have read Chapters 1 and 2 and are famil-
iar with the information they contain. This information describes the
various syntax and functions used in the example sequences pre-
gsented throughout the chapter. This includes: Send, Receive, IBCNT,
IBERR, ISNOTEQUALTO, and others.

The main sequences for five example 372XXA programs are listed and
explained in the following pages. In these examples, the NI488 func-
tion calls are abbreviated; refer to Chapter 2 and the NI488 documen-
tation for full details. Refer to the 372XXA Command Function groups
and the Command listings in this manual for complete details on
372XXA command operations.

NOTE
The functions and procedures called from the example se-
quences in paragraphs 3-8 through 3-7 are provided at the
end of this chapter in paragraphs 3-8 through 3-10.

The intent of these example program seguences is to provide algo-
rithms useful when programming various features of the 372XXA. You
are encouraged to study these algorithms, copy them into your pro-
gramming environment, and tailor them for your language and appli-
cation.
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3-3 EXAMPLE 1:

BASIC OPERATIONS

This example sequence lists and explains some common 372XXA op-
erations.

® Setup display and sweep frequencies

Send “CH2;DSP;MPH;SRT 40 MHZ;STP 20 GHZ”
Setup markers |
Send “MK1 40 MHZ;MK2 20 GHZ"
Read and store current instrument setup
[ Request instrument setup string
Send “OFP”
7 Read instrument setup string
ReceivelinstrSetup, MAXSIZE, STOPend)
3 Get number of bytes transferred
sizelnstrSetup = IBONT
NOTE
Program variables instrSetup and sizelnstrSetup will
be used later with the IFP command to input the
saved setup string.
Read sweep frequencies
0O Trigger and wait for full sweep then hold
Send “TRS;WFS;HLD"

1 Wait for operations to complete (See “Wait for Instr()” example,
page 3-14.)

WaitForinstr{)

0 Request sweep frequencies (OFV):
Use floating point (64 bit) binary format (FMB), Least Signifi-
cant Byte first ordering (L.SB for IBM/compatible PCs only}.

Send “LSB;FMB;OFV”

{3 Get number of bytes to read:
See Chapter 7, “Data Transfer” section for details on <Arbi-
trary Block> data transfers and structure of the header used
to precede and give number of bytes in data block. {See “Get-
NumBytes{ ) example, page 3-15.)

numBytes = GetNumBytes{address, headerString)

1 Read frequencies
fregArray is a floating point double precision array of up to
1601 elements.

3-4
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Receive(fregArray, numByies, STOPend)
3 Check for complete transfer

if (numBytes ISNOTEQUALTO IBCNT then
gpiberr(“*Could not read freqg list correctly”)

8 Reset instrument
3 Send reset command
Send “RST’
1 Wait for operations to complete {page 3-14)
WaitForlnstr{)
B Download and restore a previously saved setup

3 Command instrument to receive a setup string. Use
“NULLend” (see Chapter 2, paragraph 2-9.)

Send“IFP”
NOTE

The space after the IFP command is needed to sepa-
rate it from the setup string, which follows.

T Send the setup string. Use “NLend” {see Chapter 2, paragraph
2-9.)
Send(instrSetup, sizelnstrSetup)

T3 Check if all data was sent correctly

if {sizelnstrSetup ISNOTEQUALTO IBCNT then
gpiberr(“Error sending setup string”)

M Select instrument Marker 1 active
Send “MRt”
M Read measurement trace
3 Trigger and wait for full sweep then hold
Send “TRS;WFS;HLD"
3 Wait for operations to complete (page 3-14)
WaitForlnstr()

£1 Request trace data:
in final trace graph type values (OFDj}, in floating point (32
bit) binary format (FMC). Use Least significant Byte first or-
dering (LSB, for IBM/compatible PCs only)

Send “LSB;FMC;OFD”
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O Get number of bytes to read (page 3-15)
numBytes = GetNumBytes

O Read out the trace data values,
ReceiveltraceData, numBytes, STOPend)

O Check if all data was transferred

if (numBytes ISNOTEQUALTO IBCNT then
gpiberr(“*Could not receive data.”)

00 Caleulate number of sweep points in data string
POINTSIZE is 8 bytes for data transfers using the FMB for-
mat and 4 bytes if using the FMC format. See Chapter 7,
“Data Transfer Commands.”

numFregs = numBytes / POINTSIZE
B Put instrument(s) in local to allow use of front panel

Enablelocal{board, addresstList)

3 "4 EXAMPLE 2: This example sequence lists and explains 372XXA commands used for
12 TERM CALIBRATION automated 12 Term Calibration.

8@ Display instructions to operator on computer screen

PRINT “Instali 33KFKF Phase Equal Insertable on
Port 1"

PRINT “Install 3670K502 Thru Line female side to
Port 2'!

PRINT “so the new Port 2 is the male end of the
thry”

PRINT “Shape the end of the thru so it is near
Port 17

PRINT “(Press a key when ready)”

8 Set up calibration parameters
Send “SCM;LTC;C12;1SN”
B Set up calibration frequencies

Send “DFC;FRS 1 GHZ;FR! 100 MHZ;FRP 41;
Fil.;DFD”

B Set up connectors and loads
Send “P1C;CFK;P2C;CMK;BBL"

M Begin calibration data eollection
Send "BEG”

® Wait for operations to complete (page 3-14)
WaitForinstr()
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M Instruct operator via the controller screen...
To connect ISOLATION DEVICES between Ports 1 and 2 and
wait for him; then measure devices. (See TakeCalData(), pg 3-14).

PRINT “Connect ISOLATION DEVICES between

Ports 1 and 2¢
PRINT “Press ENTER when ready”

TakeCalData()

B Instruct operator via the controller screen....
To connect BROADBAND LOADS between Ports 1 and 2 and
wait for him; then measure devices.

PRINT “Connect BROADBAND LOADS between

Ports 1 and 2.
PRINT “Press a key when ready”

TakeCalData()

W Instruct operator via the controller sereen....
To connect OPEN to Port 1 and SHORT to Port 2 and wait for
him; then measure devices.

PRINT “Connect OPEN to Port 1 and SHORT

to Port 2
PRINT “Press a key when ready”

TakeCalData()

W Instruct operator via the controller screen....
To connect SHORT to Port 1 and GPEN to Port 2 and wait for
him; then measure devices.

PRINT “Connect SHORT to Port 1 and OPEN
to Port 2
PRINT “Press a key when ready”
TakeCalData()
B Instruct operator via the controller screen....
To connect Port 1 and Port 2 with the reminder to NOT INSTALL
ADDITIONAL THRU LINES/ADAPTERS BETWEEN PORTS,
and wait for him; then measure devices,

PRINT “Connect Port 1 and Port 2 but
DO NOT INSTALL ADDITIONAL THRU
LINES/ADAPTERS BETWEEN PORTS
PRINT “Press a key when ready”
TakeCalData()
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PROGRAMMING EXAMPLES DATA TRANSFER
3 "5 EXAMPLE 3: This example sequence lists and explains 372XXA commands for trans-
CALIBRATION DATA ferring calibration error terms/coefficients.
TRANSFER

m Setup a Frequency Response Transmission Calibration.
O Set up calibration parameters
Send “SCM;LTC;CFT”
O Set up calibration frequencies

Send “DFC;FRS 1 GHZ;FRI 100 MHZ;FRP 41;
FiL;DFD”

O Begin calibration data collection
Send “BEG”
m Wait for operations to complete (page 3-14)
WaitForinstr({)

m Instruct operator via the controller screen...
To connect THRU LINE between Ports 1 and 2 and wait for him.

PRINT “Connect THRU LINE between
Ports 1 ang 2"
PRINT “Press ENTER when ready”

1 Measure thruline (page 3-14).
TakeCalData()

3 Read Calibration Coefficient Data from instrument and store
the 488.2 data transfer header which is useful for sending the
same size data array back to the 372XXA later. Also calculate
and store the number of frequency points read in.

U Request the error term/coefficient array (OC1) in 64 bit Float-
ing Point format (FMB), Least Significant Byte order (LSB,
for PCs only). See Chapter 7, “Data Transfer Commands” for
the error terms returned by the OCx series commands.

Send “LSB;FMB;0C1”

01 Get number of bytes contained in the data string and store the
header read from the 372XXA into calHeader (string of charac-
ters). See GetNumBytes(), page 3-13.

numBytes = GetNumBytes{address, calHeader)

1 Read calibration data values
calData is an 82 element double precision floating point array.

Receive{calData, numBytes, STOPend)
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00 Check if all data was transferred

if (numBytes ISNOTEQUALTO IBCNT) then
gpiberr(*Could not receive data.”)

Store number of calibration data bytes transferred
caiDataSize = IBCNT

Calculate number of frequency points in the data trace if de-
sired. POINTSIZE is 8 bytes for data transfer using the FMB
format. See Chapter 7, “Data Transfer Commands.” The divi-
sion by two is because each data point represents a complex
data pair (real, imaginary),

numFregs = (CalDataSize / 2) / POINTSIZE

B Send Calibration Coefficient Data to instrument

[ Simulate a Transmission Calibration

Command the 872XXA to apply transmission calibration coeffi-
cients to data (AFT), then input the calibration coefficient ar-
ray for transmission error term (IC1), in 64 hit Floating Point
format (FMB), Least Significant Byte order (LSB, for use with
PCs only}). Use “NULLend” (see Chapter 2, paragraph 2-9.)

Send “AFT:LSB;FMB;IC1

NOTE
Note the space after the IC1 command; it is needed
to separate it from the calibration coefficient data ar-
ray, which follows.

Send cal coefficient ##1 data transfer header {(same one that
was received from the OC1 transfer). Use “NULLend” (see
Chapter 2, paragraph 2-8.)

calHeaderSize = LENGTHOFSTRING(calHeader)
Send{calMHeader, calHeaderSize, NULLend)

NOTE
Consult your compiler docurnentation for a function
that returns length of a string.

Check for proper transfer

if (CalHeaderSize ISNOTEQUALTO IBCNT) then
gpiberr{“Data not sent properly”™)

Send cal coefficient #1 data. Use “NLend” (see Chapter 2, para-
graph 2-9.)

Send(calData, calDataSize)
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MODEL 372XXA EXAMPLE 4: ASCII
PROGRAMMING EXAMPLES STRING TRANSFER

0O Check for proper transfer

if (calDataSize ISNOTEQUALTO IBCNTI then
gpiberr(*Data not sent properly”)

00 Wait for operation to complete (page 3-14)
WaitForinstr()

1 Turn on/apply error correction
Send “CON"

EXAMPLE 4: This is an example sequence showing data string input to the
ASCIH STRING 372XXA. The string sent below is used to set hardeopy data output la-
TRANSFER bels.

The 372XXA requires the double quote characters (“7) to delimit AS-
CII strings being sent to it. That is, to send a string called mystring
you would actually send “‘mystring” This presents a problem since pro-
gramming languages also delimit a character string with double
quotes. In order to send the 372XXA a quote ( “) as a regular charac-
ter, you must precede it with the backslash (\) character in the C lan-
guage and with a quote character (*) in BASIC.,

NOTE
A 372XXA ASCII string may also be delimited using
a single quote character () at the beginning an end
of the string. In which case, the backslash (\) for C
and the double quote () in BASIC are not required.

B Define DUT Model in the data label.
The following command sequence needs to be sent to the 372XXA:
LMS “4_8 FILTER” ‘
3 If using C use this syntax
Send LMS \"4_8 FILTER\™
01 If using BASIC use this syntax
Send “LMS ““4_8_FILTER™"

O Here the same command sequence can be sent with the single
quotes (") without the need for additional character as above.

Send “LMS '4_8_FILTER"™

B If shutting down the GPIB immediately after this series of com-
mands, then you must also make the controller wait for the
3T2XXA to completely receive this data before shut down.

WaitForinstr()

3-10
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EXAMPLE 5: MODEL 372XXA

DISK OPERATIONS PROGRAMMING EXAMPLES
3 - 7 EXAMPLE 5: This example sequence lists and explains 372XXA commands for
DISK OPERATIONS 372XXA internal disk operations.

M Sweep, and store channel 1 trace data to memory
Send “CH1;511;CH3;S521;WFS;CH1;5TD”

® Store trace memory data to hard disk
The following command sequence needs to be sent to the 372XXA:

Send “SAVNRMH 'ch1_s21”
NOTE
The SAVNRMH command will append the .nrm file
extension and save the file chl_s21.nrm on disk.
m Wait for operations to complete {page 3-12)
WaitForinstr()
# Output channels 1 Tabular Data to instrument floppy disk
Send “SAVDAT 'ch1_s21™
NOTE
The SAVDAT command will append the .dat file extension
and save the file chl_s21.nrm on disk.
B Wait for operations to complete
WaitForinstr()
B/ Save Front Panel and Calibration setup to hard disk
Send “SAVCALH 'setupt™
NOTE
The SAVCALH command will append the .cal and
save setupl.cal on disk.
m Wait for operations to complete
WaitForinstr()
M Reset system to default state
Send ““RST”
8 Recal Front Panel and Calibration setup from hard disk
Send “RCLCALH 'setup1™
NOTE

The RCLCALH command will append the .cal and
recall setupl.cal from disk.
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MODEL 372XXA EXAMPLE PROCEDURE
PROGRAMMING EXAMPLES WaitForInsir()

® Wait for operations to complete
WaitForinstr()
# Recall channel trace/noramlization data from hard disk to CHS3
Send “CH3;RCLNRMH 'ch1_s21;WFS”
NOTE
The RCLNRMH command will append the .nrm file
extension and recall the file chl_s21.nrm from disk.
B Wait for operations to complete
WaitForinstr()
# Delete channel 1 trace/normalization data file from hard disk
Send “DELNRMH 'ch1_s21™”
NOTE
The DELNRMH command will append the .dat file
extension and delete the file chl_s21.nrm from disk.
B Wait for operations to complete

WaitForinstr()

3 "8 EXAMPLE PROCEDURE, This example sequence provides coding for the Wait for Instr () proce-
WaitForinstr() dure used earlier in this chapter’s example sequences.

NOTE
Do not use this procedure if the instrument was com-
manded to output data that has yet to be read by the
program since the *OPC? query will, in itself, output
data {the character “1” ywhen done with previous op-
eration

M Set GPIB time out limit to insure enough time is allowed for in-
strument operations to complete. See ibtmo(} in the NI488 docu-
mentation for details,

ibtmo(instrument_handle, T1000s)
B Send the Operation Complete query
Send ““OPC?”
m Wait for instrument to output the ASCII character “1”

numBytes=1
Receive{buffer, numBytes, STOPend)

B Restore default time out limit
ibtmo{instrument_handle, T10s)
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EXAMPLE FUNCTION,

MODEL 372XXA

GetNumBytes(address, headerstring) PROGRAMMING EXAMPLES

3-9 ExampLE FUNCTION,
GetNumByles(address,
headerstring)

This example sequence provides coding for the GetNumBytes(} func-
tion used earlier in this chapter’s example sequences.

GetNumBytes() reads the 372XXA output buffer and returns the num-
ber of data bytes to be transfered in the ensuing <Arbitrary Block>
data string (see Chapter 7, “Data Transfers”.) It does this by reading
out and decoding the string data header. It will copy the header read
out of the 372XXA into headerString o the calling program can use it
in cases where the same data block will be sent back to the 372XXA,
ie. OCH1C1,

NOTE
Consult your programming language documentation for
string functions to copy, concatenate, and return value of
string.

B Read the first byte in the instrument output buffer. Bufferisa
temporary array of characters of size 10.

numBytes = 1
Receive(buffer, numBytes, STOPend)

B Check to be sure it is the “#” character then copy it to headerString

if (puffer[0] ISNOTEQUALTO *#’) then
gpiberr(“invalid data string”)
slse COPY (buffer, headerString)

@ Read second header byte from the instrument output buffer and
append it (concatenate) to headerString

numBytes = 1
Receive(bufier, numBytes, STOPend)
GCONCATENATE (buffer, headerstring)

W Save the buffer value as a number...
numBytes = VALUEOF{buffer)

NOTE
This number is the next set of bytes to read. Those
bytes when taken as a number will yield the number
of actual data bytes contained in the binary string.

B Read the number of bytes indicated by numBytes and append
them (concatenate) {o headerString

Receive(buffer, numBytes, STOPend)
CONCATENATE((buffer, headerString)

M Save the buffer value as a number
numBytes = VALUEOF (buffer)
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MODEL 372XXA EXAMPLE PROCEDURE
PROGRAMMING EXAMPLES TakeCalData()

NOTE:
numBytes is the number of bytes, of actual data re-
guested, waiting in the output buffer of the 372XXA,

B Return number of bytes to calling program
Return numBytes

NOTE
At this point headerString is exactly the same as the
data transfer header output by the 372XXA. Recall
that this is useful to the calling program in cases
where the same data read out is to be sent back to
the instrument.

3 "'1 0 EXAMPLE This example sequence provides coding for the TakeCalData() proce-
PROCEDURE, dure used earlier in this chapter’s example sequences.
TakeCalData()

The TakeCalData(} procedure will wait for the operator to press a key
on the computer then measure the cal standard installed.
m Wait for operator to press a key on computer when he is ready
WAITUNTIL (key is pressed)
NOTE
Consult your compiler documentation for a function
that waits for a key to be pressed.
W Take cal data then go on to next calibration step
Send “TCD;NCS”
m Wait for operation to complete (page 3-12)
WaitForlnstr()
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Part 2
GPIB Function

Groups

This part consists of six chapters that relate the 372XXA GPIB
commands to functional groups. Tables within each group pro-
vide command descriptions and relationships to front panel keys
and their associated menu functions.

Chapter 4 - describes the commands and suffix mnemonics that
relate to Measurement Functions.

Chapter 5 - describes the commands that relate to Calibration
Functions.

Chapter 6 - describes the commands that relate to Markers and
Limits Functions.

Chapter 7 — describes the commands that relate to Remote-Only
Functions.

Chapter 8 - describes the commands that relate to System
Functions.

Chapter 9 — describes the commands that relate to Special
Applications Functions.
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Chapter 4
Measurement Functions

This chapter describes the measurement function commands (and suf-
fix mnemonics) that control the channel control, measurement control,
display control, and enhancement group functions.

NOTE
See Chapter 9, Special Applications Functions for Time Do-
main, Multiple Source Control, and Rear Panel Cutput
functions.

Many 372XXA GPIB commands require a following numeric value (or
values) that quantify the 372XXA operational parameters being con-
trolled {i.e., frequency, power, etc). These numeric values are scaled to
the following units as appropriate:

DECIBELS METERS SECONDS
DEGREES OHMS VOLTS
HERTZ

All numeric data entries can be followed by an optional suffix mne-
monic (see example). The suffix mnemonics for the 372XXA are listed
inTable 4-1. These mnemonics define a weighting factor that is ap-

Table 4-1. Numeric Daia Suffix Mnemonics

Code Parameter Type Weighting Factor Code Parameter Type | Weighting Factor
DB, DBL, DBM Power 1.0 NS, NSC Time 10E-9
DEG Phase 1.0 PS, PSC Time 1CE-12
RAD Phase 180°/n M, MTR Distance 1.0
HZ Frequency 1.0 CM, CMT Distance 10E-2
KHZ Frequency 10E+3 MM, MMT Distance 10E-3
MHZ Frequency 10E+6 OHM impedance 1.0
GHZ Frequency 10E+9 V, VLT Voltage 1.0
REU Real 1.0 MV Voltage 10E-3
MU Imaginary 1.0 AM3 Unitiess 10E-3
S Time 1.0 XX1 Unitiess 1.0
MS Time 10E-3 XX3 Unittess 10E+3
Us, usC Time 10E-6
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MEASUREMENT | CHANNELS
FUNCTIONS GROUP

plied to the associated numeric data value. (They perform the same
function as the data entry termination keys on the 372XXA front
panel.) Furthermore, suffix mnemonics imply unit type, thus enhanc-
ing the readability of application programs.

‘Example: “SRT 2 GHz”

4"3 CHANNELS GROUP The commands listed in Table 4-1 perform two separate sets of func-
tions: :

71 Select the the currently active channel (CH1-CH4). The active
channel is that channel to which any subsequent channel-based
commands are applied.

0 Select single or multi-channel display mode (commands D13,
D14, D24, DSP, T13, and T24}. Commands T13 and T24 each pro-
duce a single display frame containing overlaid traces for the two
channels specified,

NOTE
Flowcharts showing the 872XXA front panel keys and asso-
clated menu sequencing are provided in Appendix B.

Table 4-2. Channel Command Group

;;;/r:’tui?:?iii n Command Description

Ch1 key CH1 Selects channel 1 as active channel.

Ch2 key CH2 Selects channel 2 as active channel.

Ch3 key CH3 Selects channel 3 as active channel.

Ch4 key CH4 Selects channel 4 as active channel.
CHX? Active channel query.

Channets Menu key D13 Selects dual channel dispiay, channels 1 & 3,
D14 Selects quad display, all four channeis.
D24 Selects dual channel display, channeis 2 & 4.
DSP Selects singie channel display, using the currently active channal.
D&P? Channel display mode query.
T13 Selects overlaid dual channel (1 & 3) display {one display frame).
T24 Selects overlaid dual channel (2 & 4) display {one display frame).
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DISPLAY MEASUREMENT
GROUP FUNCTIONS

4"4 DISPLAY GROUP The commands listed in Table 4-3 are used to:

3 Select the measurement type for the active channel, i.e., 811,
512, 821, or S22,

0 - Set up the graph type on the active channel. The usage of most
of these commands is quite simple, with the excepiion of SME,
ISE, SMC and I1SC.

NOTE
All the commands in the Display Group act on the cur-
rently selected active channel (see paragraph 4-3, Chan-
nels Group).

Both the SME and ISE commands require an associated data value to
be included with the command (Table 4-3). The allowable data values
for these commands are: 0, 10, 20, and 30. The example below selects
a 20 dB expanded Smith chart on the active ¢channel.

Example: “SME 20 DBL"

Commands SMC and ISC also require an associated data value to be
included with the command. The allowable data values for these com-
mands are 0 and 3. The example below selects a 3 dB compressed
Smith chart on the active channel.

Example: #sMc 3 pBL"

Commands SCL, SCL Command — This command sets the scaling-per-division charac-
REF and OFF  teristics of the graph on the active channel. The associated data value
determines the resultant scaling factor. The SCL command can also be
used to set the scaling on Smith chart type display as follows:

VALUE SCALING
-3 Sets 2 3 dB compressed scale
0 Sets the normal Smith chan scale
10 Sets a 10 dB expanded scale
20 Sets a 20 dB expanded scale

30 Sets a 30 dB expanded scale

REF Command - This command selects the graticule line of the
active channel data display on which to place the “REFERENCE
LINE.” The Reference Line is the graticule line to which the caret
points on the 372XXA display, or graph. (Lines 0, 4, and 8 are the
bottom, middle, and top of the graph respectively.)

NOTE
There is no reference line defined for Smith charts, in-
verted Smith charts, and linear polar or log polar displays.
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MEASUREMENT DISPLAY
FUNCTIONS GROUP

OFF Command — This command sets the value of the offset associ-
ated with the “REFERENCE LINE” in the data graph display.

Changing the scaling-per-division (SCL}, the Reference Line position
(REF),-or the offset value (OFF) in the bottom (secondary) graph of a
two graph display is accomplished by using the appropriate suffix mne-
monic for that graph, as shown in the table below. For example: to set
the scaling value for the phase display of a log/phase type graph, use:

“SCL 20 DEG".
Graph Type
Command
Log Mag / Phase Lin Mag / Phase Real / Imaginary
SCL/OFF DEG/RAD DEG/RAD MU
REF DEG DEG MU

Table 4-3. Display Group Commands (1 of 3)

}!(:er;;;:tu:i‘:ie:n Command Description
Set Scale key, APR value Sets group delay aperiure for dispiay on active channel.
Set Scaling function APR? Group delay aperture for active channel display query.
ASP value Sets polar stop sweep position angle.
ASP? Potar stop sweep position angie query.
AST value Sets polar start sweep position angle.
AST? Polar start sweep position angle query.
OFF value Sets offset for display on active channel,
OFF? Offset for display on active channel query.
PHO value Sets phase offset for display on active channel.
PHO? Phase offset for display on active channel guery.
REF value Sets reference line for display on active channel.
REF? Referance line for display on active channel. query.
SCL value Sets resolution for dispiay on active channel.
SCL? Resolution for display on active channel query.
Autoscale key ASC ‘ Autoscale display for active channel.
Graph Type key DLA Selects group delay dispiay for active channel.
GRFE? Graph type gquery
iMG Selects imaginary display for active channel,
ISC Setects inverted compressed Smith chart for active channel.
ISE Seiects inverted expanded Smith chart for active channel.
ISM Seilects normal inverted Smith chart for active channel.
LIN Selects linear magritude display for active channel.
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DISPLAY
GROUP

MEASUREMENT
FUNCTIONS

Table 4-3. Display Control Commands (2 of 3)

if;;,fgu:i?gn Command Description
Graph Type key LPH Selects linear magnitude and phase dispiay for active ¢channel,
(Continued) MAG Seiects log magnitude display for active channel.
MPH Selects log magnitude and phase display for active channel.
PCP Selects measurement phase polar chart mode.
PCS Selects sweep position polar chart mode.
PCX7? Polar chart position/phase mode query mode.
PHA Selects phase dispiay for active channet,
PLG Selects log polar display for active channel.
PLR Selects linear polar display for active channel.
REL Selects real diéplay for active channel.
RiM Selects real and imaginary dispiay for active channel.
SMC Selects compressed Smith chart for active channel.
SME Selects expanded Smith chart for active channel.
Sk Selects normal Smith chart for active channel.
SWR Selects SWR display for active channel.
S-Parameter key S11 Measures S11 on active channel.
512 Measures S12 on active channel.
S21 Measures 821 on active channel.
822 Measures Sgz on active channel.
SXX7? S parameter shown on active channel query.
Ref Plane key DIA Selects air {1.000649) as the dielectric.
Set Dielectric function DIE value Sets active dielectric to value.
DIM Selects microporous teflon (1.69} as the dielectric.
DIX? Dielectric constant query.
DiP Selects polyethylene {2.28) as the dielectric.
DIT Selects teflon {2.1) as the dielectric.
Ref Plane key RDA Automatically calculates reference delay for active channel.
fsuitcigr:erenoe Plane RDD value Sets reference delay in distance for active channel.
RoBO7? Reference delay in distance for active channel query.
RDT value Sets reference delay in time for active channel.
RDT? Reference delay in time for active channel. query.

Commarnds BDD, RDT, and RDA {above) only affect the active channel reference delay; while commands DIA,

NOTE

DIT, DIP, DIM, and DIE change the sysiem dielectric constant—which is a global change. The command RDA
should be used after a full sweep has occurred (see WFS).
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DISPIAY
GROUP

MEASUREMENT
FUNCTIONS

Table 4-3. Display Control Commands (3 of 3}

:;,’;};i?ﬁ: n Command Description

Trace Memory key, ADD Selects complex addition as trace math for active channel.

zfggoﬁath DIV Selects complex division as trace math for active channel,
MIN Selects complex subtraction as trace math for active channel.
MUL Selects complex multiplication as trace math for active channet.
MTH? Trace math type query.

Trace Memory key DAT Displays complex measurement data on active channel.
DAT? Trace memory display mode query
DNM Displays data normalized o trace memory on active channel.
DTM Dispiays measurement data and trace memory on active channel.
MEM Dispiays trace memory on active channel.
STD Stores trace io memory.

NOTE

Before using the commands MEM, DTM or DNM to view a display that involves trace memory, or to store trace
memory to disk, the data from the selected channel must first be stored to memory using the STD command. See
Figure 4-1 (beiow) for an example on how {o use the frace memory commands.

Trace Memory key, SAVNRM Saves trace memory to the floppy disk.

gﬁgﬁgﬁefaﬁms SAVNRMH Saves trace memory to the hard disk.
RCLNRM Recalls trace memory from the floppy disk.
RCLNRMH Recalls trace memory from the hard disk.

Example: “WFS; STD; DIV; DNM"
This example code causes the 37T2XXA to:

0O Whait a full sweep until data is valid (WFS),

O Store data to memory (STD).

1 Select complex division as the trace math (DIV).

O Display the data normalized to memory using the current trace
math setting (DNM).

NOTE
The SAVNRM and RCLNRM commands that are used to
store and retrieve the active channel trace memory to and
from the disk are described in Chapter 8, System Fune-
tions, Disk Function Commands

Figure 4-1. Example for Use of Trace Memory Commands
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FUNCTIONS

4-5 MEASUREMENT

GROUP

The commands listed in Table 4-4 control sweep and test signal func-
tions. This includes frequency, power, attenuation, Hold functions, and
Trigger/IF calibration.

Table 4-4. Measurement Control Commands {1 of 3)

:er;f;:uiz':f;n Command Description

Hold Key and function AHO Tumn automatic DUT protection off
AH1 Turn autormatic DUT protection on
AHX? Output automatic BUT protection onoff status
BHO Sets bias off while in hold.
BH1 Sets bias on while in hold.
BHX? Bias white in hold query.
CTN Continues sweeping from current point.
HLD Holds instrument at current point.
RHO Sets RF off while in hold.
RH1 Sets RF on while in hold.
RHX? RF on/off during hold query.
TRS Restarts the sweep (continuous sweep mode) or triggers a single sweep

{in hold mode).

WES Wait for a full sweep,

Setup Menu key and CNTR Enter center frequency

Sweep Setup function
CNTR? Output center frequency
CWF value Turns CW on and sets it to a frequency between start and stop frequency.
CWF? CW mode frequency guery.
CWON Turns CW on at the frequency last set.
CWON? CW mode on/off query.
LAX? Current sweep (phase/flock) direction query.
SPAN Enter frequency span
SPAN? Output frequency span
SRT value Sets start to any frequency in the instrument’s range.
SRT? Start frequency guery.
STP value Sets stop to any frequency in the instrument’s range.
sTP? Stop frequency query.
SWP Places the 372XXA inlo a continuous swept mode (turns CW mode off).
SWP? Sweep mode query.
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MEASUREMENT MEASUREMENT
FUNCTIONS GROUP

Table 4-4. Measurement Control Commands (2 of 3)

Front Panel ' .
Key/Function Command Description
Data Points key and CwpP 1 Enter number of points drawn in CW sweep mode. Values are 1 - 1601.
function
CwpP? Number of trace data points to be drawn in CW mode query.
NP1801, FHI Sets data points to 1601 points.
NP801 Sets data points to 801 points.
NP401, FME Sets data points 1o 401 points.
NP201 Sets data points tc 201 poinis.
NP101, FLO Sets data points to 101 points.
NP51 Sets data points o 51 points.
NOTE
Use ONP command {output number of points - see Chap 7) to query the current data points setting
Setup Menu key, PW2 value Sets source 2 power level in dBm. vaiue depends on power range of
Test Signals function source.
PW27 External source power guery.
P1P? Qutputs approximate power (dBm) at Test Port 1.
PWR value Sets internal source power level in dB.
PWR? internal source power query.
SA1 value Sets source attenuator for port 1.
SA17? source attenuator for port 1 query.
TAZ2 value Sets signal input attenuator for port 2.
TA27? Signal input attenuater for Port 2 query.
(flat test port power PSP Selects the number of power measurement sweeps (1 —5) that are to be
calibration) performed during & flat test port power calibration. {See alsc: Chapter 5,
Flat Test Port Calibration.)
PSP? Number of power measurement sweeps query.
PTS Selects the number of frequency points (1 — 125} to be skipped between
each measured point on the power measurement sweep. (See also:
Chapter 5, Flat Test Port Calibration.)
PTS? Number of points to skip query.
SEC Starts the flat test port calibration sequence. (See also: Chapter 5, Flat
Test Port Calibration.)
FPO Causes the flat test port power correction data o be used during normal
measurement mode. (See also: Chapter 5, Flat Test Port Calibration.)
FP1 Turmns off the flat test port power correciion for normal measurement mode.,
{See aiso: Chapler 5, Flat Test Port Calibration.)
FPX? Flat power mode correction ON/OFF status query.
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ENHANCEMENT MEASUREMENT
GROUP FUNCTIONS

Table 4-4. Measurement Control Commands (3 of 3)

Front Panel

Key/Function Command Description
Setup Menu key, MiC-MBC Sets sweep CW frequency to marker 1-6 .
Marker Sweep function M1E-MEE Sets sweep/zoom end frequency, time or distance to marker 1-6.
M15-M6S Sets sweep/zoom start frequency, time or distance to marker 1-6.
Setup Menu key, FIL. Fills a defined frequency range.
Discrete Fill function FRI Sets discrete frequency fill range increment frequency.
FRP Sets discrete frequency filk range number of points.
FRS Sets discrete fraquency fill range start frequency.
FRC Clear all defired discrete frequency ranges.
DFC Start discrete filt definition
DFD Done specifying discrete frequency ranges.
DFQ value Enter single discrete frequency value.
NOTE

The DFQ, FRS, FRI, FRP, FIL, DFC, and DFP commands can also be used to specify frequencies inside of cali-
bration setup sequences. Usage of any of these commands will cause prior calibration data to be fost.

Setup Menu key SETUP Displays the setup menu.
Options Menu key, HCO Disable Internai |.F. Calibration.
Triggers function HC1 Enable Internal LF. Calibration.
HCT Trigger an internal 1.F. Calibration.
HCX? tnternal IF calibration enabled/disabled query.
TEX Select Extemnal Measurement Triggering via rear panel connector.
TIN Select Internal Measurement Triggering.
TXX? Trigger source quety.
NOTE

The HCO command should be used to disable the internal LF. calibration when external triggering is used (so that
triggers are not missed while the instrument performs an LF, calibration). The HC1 command can later be used to
enable and initiate an immediate |.F. calibration.
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MEASUREMENT ENHANCEMENT

FUNCTIONS GROUP
4'6 ENHANCEMENT The commands listed in Table 4-5 control the data enhancement func-
GROUP tions of the 372XXA, which include IF bandwidth, averaging, and

smoothing. These functions are the same as those controlled by the
372XXA front panel Enhancement key group.

NOTE
Most of the commands associated with the Options Menu
Key are contained in Chapter 9, Special Applications Func-
tions, However, the Triggers and LF. Cal commands are
contained in Table 4-4 in paragraph 4-5, Measurement
Control.

Table 4-5. Enhancemant Functions Control Commands

Front Panel Function/Key-Group Command Description
Avg/Smooth Menu key AOF Turns off averaging.
Data Enhancement function AOCE? Averaging on/off query.
AON Turns on averaging.
AVG value Turns on averaging and sets number of averages to value. The
maximum averaging value is 4085.
AVG? Averaging numbers query.
SOF Turns off smoothing.
SOF? Smoothing on/off query.
SON value Turn on smoothing and sets smoothing percentage to value (%).
The maximum smoothing vaiue is 20 {%).
SON? Smoothing number query
Video IF BW key iFA, IF4 Selects maximum LF, bandwidth (10 kMHz).
Select Video Bandwidth function |y, e Selects minimum |.F. bandwidth (10 Hz).
IFN, IF3 Selects normal LF. bandwidth {1 kHz).
IFR, 1F2 Selects reduced |.F. bandwidth {100 Hz).
IFX? L.F. bandwidth guery.
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5-1 intropbucTiON

5-2 ReLATED comMaNnDs

Table 5-1. Related Commands

Chapter 5
Calibration Functions

This chapter describes the 372XXA error correction (calibration) func-
tions. It describes the commands used to perform the following:

1 Specify the calibration method, type, standards, and parameters.
0 Control the calibration data-taking process.

NOTES
¢ See Measurement/Test Signals Group for a description
of the flat test port power calibration commands.

¢ The 372XXA VNA calibration functions require operator
intervention. However, it is possgible to use the external
controller to guide the operator through the calibration
process using a suitable program containing the calibra-
{ion commands described in this chapter.

Related, non-calibration commands used during the calibration proc-
egs are described in Table 5-1. The use of these commands, in relation
to calibration activities, is described throughout this chapter, where
appropriate. These command sets are fully described in their respec-
tive chapters as indicated in Table 5-1.

NOTE
See ¥Cx and OCx series commands in the Data Transfer
group (Chapter 7) for information en inputting and output-
ting calibration terms coefficients (error terms).

Command Command Function Group Command Command Function Group
FHI, FLO, Measurement Group, Data Points All Measurement, Test Signals (Ch 4)
FME NP51— | (Ch4) -

NP1601 Al Dfsplay, Gragh Type (Ch 4)
SRT, TP, Measurement Group, Frequency Al Display, Scaling (Ch 4)
CWF, DFQ, {Ch 4) AVG, AOF. Enhancement, Averaging (Ch 4}
DFDB, FRS, AON
FRI, FRP, IFA, IFN, Enhancement, Video IF Bandwidth
FIL, FRC IFR, IFM, {Ch 4)
IFV, ICx, OCx | Data Tranfer Group (Ch 7} IF1-IF4
*OPC, *OPC? | IEEE 488.2 Group, Synchronization CH1-CH4 Channels Group {Ch 4)
{Ch7)
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5-3 RequiRED cOMMAND
SEQUENCE
lists this acceptable order.

Table 5-2, Calibration Command Ordering

A program used to control the ealibration process must follow a spe-
cific order for the GPIB calibration commands that are used. Table 5-2

Order ltem Typical Commands Used
1 Calibration Type C12, C8R, C8T, CRB, CRF, CRR, CBT, CFT, CRT
2 Calibration Method SCM, OCM, L.CM
3 Line Type LTC, LTW, LTU
4 Isolation Usage ISN, ISF
5 Data Points NOC, DFC, TDC, CWC
8 Freguency:*

Sweep SRT, 8TP
Discrete Fill DFQ, DFD, FRS, FRI, FRP, FIL., FRC,
User Defined List*™ Y
Cw
7 Test Port Connector PiC, P2C
Connector Type CMS, CFS, CMK, CFK, CMV, CFV, CMC, CFC, CM2, CF2, CMN, CEN,
CM3, CF3, CNG
User Defined Connector CND, COO, CO8, CCO, CC1,CC2,CC3
Offset-Short Values 8H1, 8H2
8 Reflection Pairing MAT, MIX
9 Load Type/Parameters SLD, BBL, BBZ
10 Through Parameters TOL, TLZ
1 LRL Band LR2,LR3
12 LRL Parameters RM1, RRF, LL1, LL2, LL3, LM2, LM3, BPF, ROL,RLZ, RGZ
13 Reference Impedance Lz
14 Test Signals* PWR, SA1, TA2
15 lat Test Port PSP, PTS, SFC, FPO, FP1
Calibration *
16 Microstrip Parameters U0, Lts, U256, USW, SBT, SBD, USE, USZ
17 Waveguide Param’s WKI, WKD, WCO, WSH1, WSH2
18 Begin Calibration BEG
{Data Collection)
19 Take Cal Data TCD, TC1, TC2
20 Next Cal Step NCS

* Refer to Chapter 4, “Measurement Group” for details on these commands.
** Bee Chapter 7, Measurement Points Data Transfer Commands) CWF
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5-4 FuncrionaL
COMMANDS
LISTING

Commands used for special types of calibrations are described in Ta-
ble 5-3. The commands are used to invoke options and non-standard
calibration procedures, and to simulate a calibration process. (Refer to

Figures B-1 through B-4 in Appendix B for fron panel menu numbers,

eg C1, C2, C2D, ete.)

Table 5-3. Functional Commands Listing (1 of 3)

Front Panel . e
Key/Menu Command Function Description

Begin Cal, NOC Specify Normal Sweep This command sets up a normal frequency range

Menu C1 Calibration calibration.

Begin Cal, DFC Specify Discrete This command sets up a calibration at discrete

Menu C2D Freguency Calibration frequencies only. Use discrete fill commands to input
frequency list for calibration. Refer to Chapter 4,
Measurement Funciions, paragraph 4-4.
Altematively, the IFV command allows for a frequency
list input of calibration frequencies. Refer to “Data
Transfer Commands Group (Chapter 7),” for more
details.

Begin Cal, CwC Specify CW Calibration This command sets up a confinuous wave (CW)

Menu C1 calibration. Use CWF fo input CW frequency.

Begin Cal, PiC, P2C Set up to Spedcify Port 1 This command specifies Port 1 or Port 2 as the port

Menu C5C (PIC) or Port 2 (P2C) to which subseguent connector-related commands

Standards will apply.

Example:
“P1C;CFK;P2C;CMK”
This sequence of commands seis up a femaie K
connector for port 1 (P1C CFK) and a male K
connector for port 2 (P2C CMK).

Begin Cal, CND Other Connector This command allows a non-standard connector to be

Menu C4_P1 Specification specified. This is the same as selecting OTHER from

or_P2 the front panel menu. When specifying the CND
command, the connector offset for the open and/or
short device and the capacitance coefficients for the
open device also need to be entered to characterize
the connector.

Begin Cal, SLD, BBL Specify Sliding Load or Thie SLD command specifies a sliding load. The data-

Menu C8 Broad Band Load for taking process for the load includes six slide

Calibration positions. If any frequencies are below 2 GHz, you

must also use a broadband load.

Begin Cal, LM2, LM3 These commands are used o select a match for the

Menu C1B8A second or the third device respectively during a LRM
type calibration.
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Table 5-8. Functional Commands Listing (2 of 8)
Front Pane} . -
Key/Menu Command Function Description
None A12, ABT, Calibration simulation These commands simulate the completion of a
ABR, ARF, calibration. The Axx series commands must be
AFT, ARB, followed with the corresponding calibration error term
ARR, ABT, coefficients using the I0x commands {see Chapter 7).
ART
The Axx series commands match up with
corresponding calibration type commands. For
example, A12 simulates C12, ABT simulates C8T, efc.
NOTE
if you attempt to apply a calibration without
first having entered calibration coefficient
data, the error correction may not be applied
(as indicated by the Apply Cal LED being
momentarily turned on, then off).
Apply Cat CON, COF Turn on/off vector error These commands are not used during calibration.
correction They are used during normal measurements 1o apply
the current calibration error correction to the
measured data (CON) or to turn off error correction
calibration (COF).
Begin Cal BEG, TC1, Calibration Sequencing These commands are used to start and control the
TC2, TCD, and Control commands data-taking process. KEC will keep existing
NCS, KEC, calibration error corrections and return fo the
RPC measurement mode, Command TC1 takes calibration
data for the current {calibration) standard for port 1
using a separate forward measurement sweep.
Command TC2 performs the same function for port 2
using a separate (reverse) sweep. (Note that
command TCD performs these identical operations,
using consecutive forward and reverse measurement
sweeps.)
Using the TC1 and TC2 commands aliows one
calibration standard of each type to be used for both
ports.
Begin Cal U1g, U15, Calibration Kit selection These commands are used to select 10, 15, or 25 mil
Menus C18 uzs commands UTF calibration kits respectively. These calibration
and C16A kits are used to perform a 372X XA calibration for
microstrip device measurements.
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5-5 ExampLE
PROGRAM

The following is an example of how to set up a calibration sequence for
the 372XXA VNA:

“SCM;LTC;C12;DFC;FRS 1.0 GHZ;FRI 100 MHZ;FRP 41 XX1;
FiL;DFD;P1C;CFK;P2C;CMK;BBL;BEG”

This example code sets up a calibration using standard calibration
mode {SCM), coax cable media {LTC), and 12-term calibration type
(C12). A discrete set of points is defined for frequency operation start-
ing at 1 GHz (FRS 1.0 GHZ), spaced 100 MHz apart (FRI 100 MHZ), at 41
consecutive points (FRP 41 XX1). This range is confirmed or “filled” (
Fil.), then completed (DFD).

The Port 1 test port connector is defined as a female type K connector
(P1C CFK) and the Port 2 test port connector is defined as a male K
type connector {P2C CMK). Broadband loads are selected as the default
toad type (BBL). The BEG command instructs the 372XXA to begin the
calibration-data-taking-process.

The calibration control program sheuld contain commands to control
the data-collection portion of the calibration process. Typical com-
mands used for this process are:

o

Take Calibration Data for Current Standard (TCD, or TC1, or
TC2)

Go on to the Next Calibration Step (NCS)

Averaging On and Set to Value (AVG)

Set IF Bandwidth to 10 Hz (IF1)

Set IF Bandwidth to 100 Hz IF2)

Set IF Bandwidth to 1 KHz (IF3)

Set IF Bandwidth to 10 KHz (IF4)

Any Graph Type Specification or Scaling Change

Active Channel Specification (CH1-CH4)

oooocooon

The TCD {or TC1, or TC2) and NCS commands control the data-tak-
ing process. Commands AVG, IFN, IFR, IFA, and IFM control the
data-enhancement function used for a particular measurement (refer
to Chapter 3, paragraph 5-6, Enhancement Commands).

Before the FCD (or TC1, or TC2) and NCS commands are invoked in
the program, the system operator must be instructed to perform the ex-
act steps necessary to setup the calibration sequence for the type of
372XXA calibration to be used. An example program segment to con-
tinue the 12-term calibration started in the previous example is shown
on the next page. This example program segment is written in HP-BA-
SIC.
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5-6 FLAT TESTPORT

CALIBRATION

The calibration control program should determine if the 372XXA is

ready for the next step of the calibration sequence before prompting
the system operator to connect new calibration standards to the test
ports. This can be done by monitoring the status byte of the 372XXA

-or by waiting for the operation to complete after executing the NCS

command.

For example, the commands in the following example instruct the
372XXA to take calibration data (TCD), go to the next calibration step
(NCS), then output the number “1” (*OPC?). When the controller is
able to read the number “1” from the 372XXA, the calibration step is
complete.

260 QUTPUT 706;"TCD;NCS;*QPC?"

270 ENTER 706; N$ ! READ AND DISCARD ASCIl 1" WHEN STEP IS
COMPLETE

280 DiSP “CALIBRATION STEP COMPLETE”

Signal source power correction data produced during this type of
37T2XXA calibration is used to flatten the signal power output from the
test set port(s) over a specified frequency range. This feature is used
to provide flat test stimulus signals to the device-under-test while per-
forming normal measurements,

This process requires operator intervention. The system operator is
guided through a sequence of operations and measurements that
make up the flat test port calibration sequence. Before attempting to
write a GPIB controlled program to produce this calibration sequence,
first become thoroughly familiar with the manual procedure.

Flat test port calibrations require considerable time to perform. The
time required is dependent upon the number of points selected; For
these calibrations, the GPIB timeout value must be increased accord-
ingly, or the control program must generate an appropriate time delay
before executing subsequent commands. See the decumentation for
your GPIB controller for timeout-setting procedures.

The commands listed in Table 5-4 are used to invoke and control flat
test port calibrations, (Refer to Figures B-1 through B-4 in Appendix B
to correlate front panel menus and menu numbers, e.g. C1, C2, C2D,
ete.)
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Table 5-4. Flat Test Port Power Commands

Front Panel -
Key/Menu Commands Description
Begin Cal, PSP Selects the number of power measurement sweeps (1 —5) that are to be performed
Menu during the calibration. The external power meter measures the power at each fregquency
CAL_SU8 point during each sweep. The data for each frequency point measured is averaged. The
more sweeps used, the flatter the signal will be; however, significantly more time wil be
required,
PSPE? QOutput number of sweeps for flat test port power cotrection.
PTS Selects the number of frequency points {1 — 65) to be skipped between each measured
point on the power measurement sweep. & therefore determines the number of points
measured on each sweep .
PTS? Skipped points for flat test port power calibration query.
SFC Starts the flat test port calibration sequence.
Begin Cal, FP1 Causes the flat test port power correction data {o be used during normal measurement
Menu mode.
CAL_SU2 FPo Turns off the fiat {est port power correction for normal measurement mode.
FPX? Flat power ON/QFFstatus query. '

5-7 caLBRATION
COMMANDS, LISTING ment calibrations. Unless otherwise noted, all front panel menus men-

Table 5-5 provides a listing of the commands used to perform measure-

tioned in Table 5-5 are accessed by first pressing the Begin Cal key.
{Refer to Figures B-1 through B-4 in Appendix B to correlate front
panel menus and menu numbers, e.g. C1, C2, C2D, ete)

Table 5-5. Calibration Commands (1 of 5}

F&zg;:;::g‘ Command Description

Menu C5, BA ABR Simulate 8-term {reverse-path) calibration
ABT Simulate 8-term {forward-path) calibration
A12 Simulate 12-term cafibration
ABT Simulate transmission-frequency response (forward and reverse paths} calibration
AFT Simulate transmission-frequency response (forward path) calibration
ARB Simulate reflection (forward and reverse paths) calibration
ARF Simulate reflection (forward-path) calibration
ARR Simulate reflection (reverse path) calibration
ART Simulate transmission-frequency response (reverse path) calibration
C8R Select B-term (reverse-path) calibration
CaT Select 84term (forward-path) calibration
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Table 5-5. Cualibration Commands (2 of 5)
F;;Z;}n::gjl Command Description
Menu C5, 5A Ci12 Select 12-term calibration
(Continued) CcBY Select transmission frequency response {forward and reverse paths) calibration
CFT Select transmission frequency respense (forward path) calibration
CRB Select reflection (forward and reverse path) caiibration
CRT Select transmission frequency respense {reverse path) callbration
CRF Select refiection {forward path) calibration
CRR Select refiection (reverse path} calibration
BBZ _Enter broadband load impedance for calibration
Menu G3 BBL Select broadband load for calibration
Begin Cal key BEG Begin calibration data-collection steps
Menu C18B BPF Break point frequency for 3 line LRL only
Menu C12_P1 CCO-CC3 Enter capacitance coefficients 0-3 for open for user-specified connector
or_P2
Manu C4_P1or Cr2 Select female 2.4 mm connector for current port
gsz? rCaA_P1 CF3 Select female GPC-3.5 connector for current port
CFC Select female TNC connector for current port
CFK Select female K connector for current port
CFN Select fernale Type N connector for current port
CFS Select female SMA connector for current port
CFV Select female V connector for current port
Menu C4_P1 or CM2 Select male 2.4 mm connector for cutrent port
gf’zg‘r G4A_P1 CM3 Select male GPC-3.5 connector for current port
CMC Select male TNC connector for current port
CMK Select male K connector for current pert
CMN Setect male Type N connector for current port
CMS Select male SMA connector for current port
CMV Select male V connector for current port
CMX? Calibration method query
CND Setect user-specified connector for current port
CNG Setect GPC-7 connector for current port
Apply Cal key COF Turn off vector error correction
and menu CON Tum on vector error correction
CON? Vector error correction on/off query
Menu G12A_P1 COO0 Enter offset for open for user-specified connecior
or P2 COS Enter oftset for shori for user-specified connecior

5-10
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Table 5-1. Cealibration Commands (3 of 5}

F:;;};f:fl Command Description
Menu C2D 1 CSF? Calibration start frequency query
CTF? Calibration stop frequency guery
Menu C1 CcwC Seiect CW irequency calibration data poinis
Menu C11 OXX? Calibration type guery
Menu C1 DFEC Select discrete frequency calibration data points
DED Done specifying discrete frequency ranges
DFQ Enter single discrete frequency
Menu C2D FIL Fitl defined discrete freguency range
Menu CAL_SU2 FPO Tum flat test port correction data usage off
FP1 Tum flat test port correction data usage on
Cc2b FRC Clear all defined frequency ranges
FRi Set discrete frquency fill range increment frequency
FRP Set discrete frequency fill range number of points
FRS Set discrete frequency fil range start frequency
Menu C5D ISF Exclude isolation
Menu C5D 1SN include isolation
Menu C1t KEC Keep existing calibration data
Menu Ci1A LCM Select LRL calibration method
Menu C18A LL1 Enter length of line 1 for LRL calibration
Menu C18A L2 Enter length offine 2 for LRL calibration
Menu C18A LL3 Enter iength of line 3 for 3 line LRL
calibration
Menu C17 LLZ value Enter reference impedance for calibration
Menu G188 L2 Select a match for the second device during a LRM type calibration
Menu C18B M3 Select a match for the third device during a LRM type calibration
Menu C18B LRZ Specify 2 line LRL
Menu C18B LR3 Specify 3 line LRL
Menu CHA LTC Select coaxial transmission line for calibration
Menu C11A LTU Select microstrip transmission line for calibration
Menu C11A LTW Select waveguide transmission line for calibration
Menu C11 LTX? Calibration transmission line type query
Menu C11A MAT Seiect matched calibration reflection measurement sequence
Menu C11A MIX Select mixed calibration reflection measurement sequence (standard)
Menu G11 and NCS Go on to next calibration step
others
Menu G2 NCC Select normal calibration data points
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Table 5-5. Calibration Commands (4 of 5)

Fé‘;’;};:::’ Command Description
Menu GitA ‘OCM Select offset short calibration method
Menu C3 P1C Select port 1 for connector specification
P1C? Port 1 connector specification query
P1P? Port 1 power query
Menu C3 p2C Select port 2 for connector specification
Menu CAL_SU8 PSP Select number of power measurement sweeps for flat test port calibration
PTS Select number of frequency points to be skipped during power measurement sweep
for flat test port calibration
Menu CAL_SUS PTS? Skippped points for flat-test-port-power calibration query
Menu C19 RGZ Select reflective device greater than Z0 (LRL)
Menu C19 RLZ Select reflective device less than Z0 {LRL}
MenuC18 AM1 Select reference plane at line 1 midpoint (LRL)
Menu C19 ROL Enter reflective device offset iength for LRL calibration
Menu C11 RPC Repeat previous calibration
Menu C18 RRP - | Select reference plane at reflection plane (LRL)
Menu C16A SBD Enter substrate dielectric for microstrip calibration
Menu C16A SBT Enter substrate thickness for microstrip calibration
Menu C11A SCM Select standard calibration methed
Menu CAL_SUB 8FC Start flat test port calibration sequence
Menu C14 SH1 Sef offset short 1 offset length
Menu G14 SH2 Set offset short 2 offset length
Menu C3A SLD Select sliding load for calibration
Menu C5C TCH Take calibration data for current standard on test port 1 {only)
Menu C5C TC2 Take calibration data for current standard on test port 2 (only)
Memu C5C TCD Take calibration data for current standard (both test poris)
Menu Ct TDC Select time domain harmonic frequency calibration data points
Menu C20 TLZ Enter throughiine impedance for calibration
Menu C20 TOL Through offset length
Menu C16 uto Select 10 mil UTF calibration kit for calibration for microstrip device measurements
Menu C16 uis Seiect 15 mil UTF calibration kit for calibration for microstrip device measurements
Menu C18 uzs Sefect 25 mit UTF calibration kit for calibration for microstrip device measurements
Menu C18A USE Enter effective dielectric for microstrip calibration
Menu C18A Usw Enter microstrip width for microstrip calibration
Menu C16A LUszZ Enter microstrip impedance for microstrip calibration
Menu C15A WCO Set waveguide cutoff frequency for user-defined kit
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Table 5-5. Calibration Commands (5 of 5)

F&Z’;}%::::l Command Description
Menu C15 WKD Select user-defined waveguide calibration kit
Menu C15 WK Select installed waveguide calibration kit
Menu C15A WSHt Set waveguide short 1 offset length
WSH2 Set waveguide short 2 offset length
372XXA GPIB PM 5-13/5-14
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6-2 MmaRKkERs

Chapter 6
Markers and Limits
Functions

This chapter describes markers and limits commands. These com-
mands perform the same functions as the 372XXA front panel Mark-
ers/Limits key group.

NOTE
A diagram showing the 372XXA front panel keys and asso-
clated menu sequencing flow diagrams are provided in
Appendix B.

The commands listed in Table 8-1 (next page) contrel the location and
display of the markers and the functions related to the markers. A full
description of each command mnemonic is contained in Chapter 10,
Command Dictionary.

A marker is turned on whenever any of the following conditions occur:
L] When the marker is set to a value.

Example: “MK2 20 GHz"

[] When the marker is selected for readout.

Example: *“Mr2"

(Z When the marker is selected as the delta reference marker (left),
Example: “DR2 4.5632 GEZ".

MMN and MMX Commands — The MMN and MMX commands move

the active marker to the minimum and maximum trace values on the

active channel, respectively. There must be an active marker selected
for these command to execute,

Example: “WFS;MRL; MMX"

This code instruets the 372XXA to:
Wait for a full sweep of data to be present (WFS).
Turn on marker 1 and select it for readout (MR1).

Move marker 1 to the maximum value of the trace on the active
channel (MMX).
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MARKERS

Tuble 6-1. Marker Commands (1 of 2)

Front F{anel Command Description
Function
Set Markers AMKR Select active marker on all channels marker mode
BWL3 Set 3 dB for bandwidth loss value
BWLS (value) Enter bandwidth loss value
BWLS? Output bandwidth loss value
DRF Turns delta reference mode on,
DBRO Turns delta reference mode off.
DRO? Delta reference marker mode on/off query
DRX? Delta reference marker number query
DSFO Disable automatic fitter shape factor caiculation
DSF1 Enable automatic filter shape factor calculation
DSFX? Output automatic filter shape factor caiculation engbledisable
status

DsQo Disable automatic filter b caicuiation
DsQ1 Enable automatic filter G calcutation
DSQX? Cutput automatic filter Q calculation enable/disable status
FLTBW? Output filter bandwidth
FLYC? Qutput filter center frequency
FLTL? Qutput filter loss at reference value
FLTQ? Qutput filter Q
FLTS? OQutput filter shape factor
FMKR Select filler parameters marker mode
M1C-MBC Sets marker 1-6 sweep CW frequency.
M1E-M6E Sets marker 1-6 sweep/zoom end frequency, time or distance.
M18-MBS Sets marker 1-8 sweep/zoom start frequency, time or distance.

MK1 (value) ~MKB6 (value)

Turns on marker 1-6 and sets 1o frequency (or time/
distance) value (which is limited to current sweep/zoom range).

MK1?2-MKB? Marker 1-6 frequency query

MMN Sets active marker to minimum trace value

MMX Sets active marker to maximum trace value
MO1-MOB Turns off marker 1-6

MOF Sets Marker display off

MON Sets Marker display on

MON? Markers displays on/off query

MSFH {value) Enter high loss value for shape factor calculation
MSFH? Output high loss value for shape factor calculation
MSFL (valug) Enter low loss value for shape factor calculation

6-4
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Table 6-1. Marker Commands (2 of 2)

Set Markers MSFL? Output low loss value for shape factor calculation
{continued) MSRO Select 0 as ref for marker search and bandwidth calcutation
MSRD Select delta ref marker as ref for marker search and bandwidth
calculation
MSRM Select max as ref for marker search and bandwidth calculation
MSRX? Cutput ref selection for marker search and bandwidth
calcuiation
NMKR Select normal markers on active channel marker mode
SMKR Select marker search marker mode
SRCH (value) Enter marker search value
SRCH? Cutput marker search value
XMKR? Output marker mode
Select Delia Reference DR1-DR6 Selects marker 1 - 6 as delta reference marker,
Marker
Turn Marker On MR1-MR6 Turns marker 1-6 on and makes it the active marker.
MR17-MR67 Qutputs marker 1-6 onjoff status
MRX? Output active marker number
MKRC Select interpolated marker functionaiity
MKRD Select discrete marker functionality
MKRX? Output interpolated/discrete marker functionality
MKSL Marker search left
MKSR Marker search right
MKTO Tum marker tracking off
MKT1 Tum marker tracking on
MKTX? Output marker tracking on/off status

372XXA GPIB PM
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6-3 Lmirs

The Limits commands perform the functions that are available via the
front panel Limits key (Marker/Limits key group}. Figure 6-1 shows
the relationship between the major limits commands and the single
and segmented limits displays. The various limits commands are

listed as follows:

The general Limits Control commands are listed in Table 6-2. (next

page).

The Non-segmented (single) Limits Commands are described on the
next page and listed in Table 6-3.

The Segmented Limit Commands are listed in Table 6-4.

The Limits Pass/Fail Testing Commands are listed in Table 6-5.

NOTE

The Limits commands apply to the currently selected ac-
tive channel. Refer to commands CHI--CH4 in Chapter 4,

“Channel Group.”

LUP, UPLD

Single Upper Limits

UPLT
oo

LLO, LLG

Single Lower Limits

LL1
oo

THIS iS NORMALLY®  LON, LGF
AUTO SELECTED  Gepr B

oR
LSEG, LENG ¢
Segmented Oﬁ“uo, SLut
Upper Limits ©
Segmented SLLO, SLit
Lower Limits — o

Figure 6-1. Relationship Between Limits Commands and Limits Displays
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LIMITS

Table 6-2. Limits Control Commands (General)

Front Panel

Key/Function Command Description
Limits Key, Sin- LLM? Cutput limit line display mode status (non-segmented/segmented).
gie or Seg- mits displ
mented Limits LOF Turns limits display off.
Functions LON Tumns limits display cn.
LON? Limits display ON/OFF status guery.
LSEG Select segmented limit tines display mode.
LSNG Selact non-segmented limit ines display mode.

Single (Non-Seg-
mented) Limits

The Non-Segmented Limits Commands (Table 6-3) do the following:
[1 Set up the upper and lower limit values for the active channel.

O Set the limit delta for the limit frequency readout function. The
range of values and allowsble terminator mnemonics are depend-
ent on the graph type of the active channel, much like the SCL
and REF commands.

The LFR, LFF, and LFD commands that define limit frequency
readouts, are only available on the following graph types: log magni-
tude (MAG), log magnitude and phase (MPH), phase (PHA), linear
magnitude (LIN), linear magnitude and phase (LPH), standing wave

Table 6-3. Non-Segmented (Single) Limits Commands

lfer;;;:tu‘:\ﬁifn Command Description

Limits key, LFD value Sets limit frequency read-out delta value

2:23::) }fméts‘ LFD? Limit frequency readout delta value query.
LFP Selects limit frequency read-out for phase dispiays.
LFR Selects limit frequency read-out for active channel,
LLO value Tums on lower limit and set to value.
LLO? Lower limit for active channel query.
LOLO Turn off lower limit on active channel.
LOLY Tusn on lower limit at current value on active channel.
LOLX? Lower limit ON/OFF query.
LUP value Turs on upper limit and set to value.
LUP? Upper limit value query for active channel.
UPRLO Turn off upper limit for the active channel.
UPL1 Turn on upper limit for the active channel.
UPLX? Upper limit ON/OFF query.
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ratio (SWR), and group delay (DLA). The active channel must be a fre-
quency domain channel. The LFP command can be used to select
phase limit frequency readouts on log magnitude and phase and linear
magnitude and phase graph types.

To change values for the LFD, LLO, and LUP commands for the bot-
tom graph of two graph display, use the appropriate suffix mnemonic
as shown below:

Graph Type Appropriate Suffix Mneumonic
Log Mag / Phase DEG/ RAD
Lin Mag / Phase DEG/ RAD

Real/ Imag IMU

Segmented Limits Segmented limits (Table 6-4) allow different upper and lower limit val-
ues to be set at up to ten segments across the measurement range.

Table 6-4. Segmented Limits Commands (1of 2)

F':{f:;g:‘ Command Description
Limits key, BEGN Begin next segment and make it the active segment limit.
Eiﬁgiii%on ATTN Attach next segment and make it the active segmented limit.
CAS Clear active segmented limit for vertical/horizonial start/stop definitions.
Dis Display active segmented limit. Requires SLA or SLL/SLU as appropriate.
Dis? Active segmented limit displaly ON/OFF status guery.
HiD Hide active segmented limit.
LSX? Active segment number guery.
LS1-1S10 Select the aclive segmented lower Hmit on the active channel
SLC Clear all segmented limit definitions.
SLH value Set segmented limits horizontal offset.
SLH? Segmented limits horizontal offset query.
SLLG Turn lower segment limits display off.
SLEY Turn lower segment fimits display on.
SLLX? Lower segment limi{ dispfay on/off status query.
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Table 6-4. Segmented Limits Commands (2 of 2)

Fr::;;?g:nel Command Description

Limits key, SLUO Turn upper segmeni limits display off.

a‘;ﬁg?ﬁaﬁon SLU1 Turn upper segment limits display on.

(Contnued) SLUX? Upper segment fimit displaly ON/OFF status guery.
SLV value Set segmented limits vertical offset.
SLV7? Segmented limits vertical offset query.
SPH value Set active segmented limit horizontal stop position.
SPH? Active segmented limit horizontal stop position query.
SPV value Set active segmented limit vertical stop position.
SPV? Active segmented limit vertical stop position query.
STH value Set active segmented limit horizontal start position.
STH? Active segmented limit horizontal start position query.
STV value Set aclive segmented limit vertical start position.
STV? Ative segmented limit vertical start position query.
Us1-U10 Select the active segmented upper limit.

Limits 'This example makes limit 2 the active segment, sets its vertical start
Example: to 10 dB, its horizontal start to 10 GHz, its vertical stop to 12 dB, its
horizontal stop to 16 GHz, and sets it to display on the 372XXA screen.

“SL02;SPV 10 DBL;STH 10 GHZ;SPV 12 DBL;SPH 16 GHZ;
SLA;SLIL;DIS”
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Limits Pass/Fail
Testing

Limits pass/fail testing commands are listed in Table 6-5. These com-
mands are used to produce a beep and/or a TTL voltage at the rear
panel External I/O connector when a measurement exceeds any of the
set limits (refer to the 372XXA Operation Manual).

NOTE
Pass/fail testing, when turned on, will generate an SRQ (if
enabled) whenever a test failure occurs. Refer to Chapter
7, “Status Reporting” for details.

Table 6-5. Limits Pass/Fail Testing Commands

F?l::: ;?onnel Command Description

Limits key, LBO Turns off limits pass/iai testing beeper.

;ie:;ﬁl,;rr?its LB1 Turns on limits pass/fail testing beeper.
LBX? Qutput {imits pass/fail testing beeper ON/OFF status.
LPF? Limit test failure status all channels quen
LPF17 Limit test failure status on Channel 1 query
LPFR? Limit test failure status on Channel 2 query
LPF3? Limit test failure status on Channel 3 query
LPF4? Limit test fallure status on Channel 4 query
LTO Turn off limits pass/all testing.
LT1 Turn on limits pass/fail testing.
LTi? Output limits testing ON/OFF status.
LTST Display the limits testing menu
LVH Turn on limits pass/fail {esting, rear panet TTL high voltage cutput.
LVE Turn on limits pass/ail testing, rear panel TTL low voltage output.
LVX? Limits pass/fail testing, TTL level setting query
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Separation and

Chapter 7
Remote-Only
Functions

This chapter describes 372XXA GPIB functions that support opera-
tions typically required when in remote mode:

O Data transfers (paragraphs 7-2 through 7-8)

1 Error reporting, including the Service Log (paragraphs 7-9
through 7-11)

O Status reporting (paragraphs 7-12, 7-13)
1 IEEE 488.2 Common commands {paragraph 7-14)
O Synchronization commands {(paragraph 7-15).

There are several basic ideas associated with transferring data be-
tween your controller and the 372XXA. This paragraph introduces data
transfer terminology, message terminator and separator characters,
and data transfer methods (protocols) used by the 372XXA.

A GPIB message is any information sent over GPIB to a device. This in-

cludes instrument commands or data that you send to or receive from
the 372XXA.

Program Message (PM)
This is the message string that your controller sends fo the 372XXA.

The message can contain commands, queries (or other requests for
data transfer), and data strings.

Response Message
This is the data your controller receives from the 372XXA.

The data can contain ASCII or binary represented numerical values,
character strings or other arbitrary ASCII data, and 372XXA internally
represented binary strings.

Termination and separation protocols of messages transmitted over the

Termination GPIB are specified by the IEEE 488.2 GPIB Standard. The 372XXA
Methods conforms to those specifications as deseribed below.
Message Elements Separator
A program or response message can consist of one or more elements,
called units. Units are separated with the semi-colon (;) character.
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Units in a program message are complete valid 372XXA commands or
queries. For example, “CHL;PHA;SRT 2 GHZ;SRT?” consist of four
commands or queries that make channel 1 active, set it to phase dis-
play, sets start frequency to 2 GHz, then outputs the start frequency.

A single unit in a response message is the complete data output in re-
sponse to a single command. For example, the command sequence
“ONP;CHX?” - Output Number of Points and Output Currently Active
Channel, will output a response message that contains two units sepa-
rated by a semi-colon (;). The first unit of data is the response to the
ONP command. The second unit of data is the response to the CHX?

query.

Message Unit Data Separator

The comma (,) character separates multiple ASCII data elements of 2
single command or regponse message unit. For example, the command
OM1 - Qutput Marker 1 Value, will output a complex data value (two
values, i.e,, dB and degrees) representing the measurement data at the
marker. The two values in the complex data will be separated with a
comma.

Message Terminator

A complete program or response message is terminated by sending the
linefeed character (OA, or decimal 10) at the same time (concurrent
with) setting the EQI state on the GPIB. The notation <0A*END> will
be used throughout this Programming Manual to reference the mes-
sage terminator. Simply put, the message terminator signals the end of
transmission.

NOTE:
EOI is the GPIB End of Transmission atate that is set by
the controller, or an instrument, when it is done “talking”,
i.e. done sending a message on the GPIB and therefore re-
leasing the GPIB for use by another device.

The following example shows how a program message with multiple
units is sent to the 372XXA. Also shown is the response message the
372XXA will send back to the controller.

PROGRAM MESSAGE {to 372XXA):

“CH2;LPH;MKS 2.5 GHZ;OM6;0FV”.
This program message makes channel 2 active (CH2), sets it to linear
magnitude and phase display (LLPH), activates and sets marker 6 to

2.5 GHz (MKS6 2.5 GHZ), cutputs its value (OMS), then outputs the
list of current sweep frequencies (OFV}.

Response message elements:

<marker 6 dB value>,<marker 6 degrees value>j<frequency list
header> <frequency 1>,<frequency 2>,...,<frequency 101><0A*EQI>
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NOTE:
The (< >) characters in this message elements list are not
actually transmitted in the response message; they are
shown here in the text to distinguish the various data
fields from each other.

A representative response from a Model 37225A:

1.00620877743E+00,-3.65608092712E+01;#418
174.00000000000E+7,1.74600000000E+08,...
...,1.35000000000E+100A

Response Description:

OMB6 outputs 2 ASCII data items (dB,degrees). They are sent
separated with a comma (,).

The cutput of OM6 and OFV is separated with a semicolon ().
This was done because the external controller requested two out-
puts before reading the first one from the 372XXA.,

NOTE:
Note that certain data transfer commands require that
you read their output before another data output com-
mand is sent [see <Arbitrary ASCH> format and <Arbi-
trary Block> format (Example 3), in paragraph 7-3].

The OFV command outputs data using the <Arbitrary Block> for-
mat {see description in paragraph 7-3.) The frequency values are
preceded by a <frequency list header> (#41817). This is an ASCII
text string that is encoded with the number of 8-bit bytes to fol-
low. This data transmission method, used by the OFV and other
372XXA block data transfer cornmands, allows you to prepare an
appropriate size memory block to receive the data in your applica-
tion.

The first frequency value (4.00000000000E+7) is then transmit-
ted immediately after the header followed by a comma. This con-
tinues until all 101 frequency values are transmitted.

NOTE:
The commas are used hecause the values are in ASCII
format. If binary format was selected (see FMA, FMB,
FMC format commands, paragraph 7-3}, the frequency
values would have been sent without commas.

The linefeed character {0A) signals the end of transmission at the
end of the response message. The end of transmission (EOD) is set
by the 372XXA at the same time the linefeed is sent and thus the
GPIB is released for use by another device.
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METHODS

Data transmissions to and from the 372XXA conform to the protocols
specified by the IEEE 488.2 GPIB Standard. The 488.2 Standard speci-
fies how any data, such as ASCII numbers, strings, or blocks of data
bytes, will be transmitted over the GPIB. This paragraph describes the
various transmission methods in use by the 372XXA.

The transmission method names described below (also called nota-
tions) will be used throughout the Programming Manual when describ-
ing specific 372XXA data transfer commands,

Data transmission notations are easily distinguished in text as they
are always shown surrounded by the “less than” and the “greater than”
characters (< >). The transmission type notations used in describing
various 372XXA data transmissions are:

For ASCII numbers, the notations are:
<NR1>, <NR2>, <NR3>, or <NRf>

For ASCII strings (printable characters and print formatting
codes), the notation is:

<ASCII String>
For generic {7-bit) ASCII characters, the notation is:
<ASCII Block>.

For generic binary bytes, (i.e. 8-bit ASCII or binary), the notation
is:

<Arbitrary Block>

=NR1>

This notation represents ASCII integer values. A comma (,) is used to
separate multiple values sent in a single command’s input or output
string.

Examples of values that can be represented by <NR1> notation:
1

0
-28,179

<NE2-

This notation represents ASCII floating point values in decimal point
format. A comma (,} is used to separate multiple values sent in a single
command’s input or output string.

Examples of values that can be represented by <NR2> notation:

1.0
-0.00015
12.743,-180.07
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<NR3>
This notation represents ASCII floating point values in exponential for-

mat {scientific notation). A comma {,) is used to separate multiple val-
ues sent in a single command’s input or output string.

Examples of values that can be represented by <NR3> notation:

1.0E9
-7.056E3
9.0E-2,342F2

<NRf>

This notation is used to signify that data can be in either <NR1>,
<NR2>, or <NR3> format as described above.

Examples of values that can be represented by <NRf> notation:

1.0E-9
10.005
-83,4.5K2,-234.9901

<String>

This notation represents a string of 7-bit ASCII characters {including
non-printable characters) that is delimited {surrounded) with either
single quotes (*’) or double quotes (* ”). The string can include text for-
matting characters such as linefeed, space, or carriage return.

Note that if a double quote character must be sent as part of the string,
then it must be followed by an additional double quote. Alternatively,
the string can be sent using single quotes (See “cal_file” example be-
low.)

Examples of data represented by <String> notation:

“1/15/98"
"Save “cal_file" now."
Save “cal_file” now.

<Arbitrary ASCII>

This notation represents undelimited 7-bit ASCII text. The end of the
text must be terminated with the OA character (decimal 10) and concur-
rent setting (") of the GPIB End of Transmission State (EOI). This re-
quirement makes it necessary for <Arbitrary ASCII> text to be
transmitted only at the end of a program or response message, i.e. at
the end of a multiple input or output statement.

Example of data represented by <Arbitrary ASCII> notation:
Wiltron,37247A,123456,1.0<0A"EQI>

The example shows a sample response from the *IDN?, 488.2 common
query. In the example, the instrument identifies itself as a Wiltron
37247A, with serial number 123456, and software version 1.0 installed.
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Note that decimal 10 (0A character) must be sent with the EOI to sig-
nal end of transmission.

<Arbitrary Block>

This notation represents data that is transmitted as 8-bit data bytes
{00-FF hex, 0-255 decimal, notation is <DAB>). This is useful for
transmitting large blocks of formatted ASCII or binary data or unfor-
matted binary data. The data stream is immediately preceded by a
variable length ASCII header that is encoded with the number of data
bytes to be sent. The header always starts with the pound {#) charac-
ter. Figure 7-1 below describes the header and the transmitted data
messages.

Hrim: .m<DAB>1_<DAB>m|

Where:

n = Number of digit
ber m.

my.my = Taken together, this makes up the number m which is
the number of data bytes to follow that constitute the requested
data.

<DAB> = An 8 bit binary data byte. This is the data (or informa-
tion) being sent.

# = The pound sign character. Required for binary data transfer.
s to follow {mi..mq) that make up the num-

NOTE
If n=0, thenm is omitted, and transmission end is
signaled by sending the linefeed character (0A, or deci-
mal 10) and concurrent setting (*) of the GPIB End Of
Transmission State (EOI) immediately following the last
<DAB>,

Figure 7-1. <Arbitrary Block> Data Format

EXAMPLE 1: #3204<DAB1>...<DABoss>

Example 1 shows how 204 8-bit bytes are transmitted using the proper
header. The header in this example is comprised of 5 characters
(#3204). It beging with with the pound eharacter {#). The next charae-
ter (3} indicates there are 3 digits to follow that indicate the number of
bytes being transmitted (204). The next three characters (204) indicate
the number of data bytes being transmitted immediately after the
header. Next comes the actual data bytes, or information, being trans-
mitted (<DAB1>...<DABops>).
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EXAMPLE 2: #512808<DAB1>..<DAB12g0s>

Example 2 shows how 12808 8-bit bytes are transmitted using the
proper header. The header in this example is comprised of 7 characters
(#512808). It begins with with the pound character {#). The next char-

‘acter (5) indicates there are 5 digits to follow that indicate the number

of bytes being transmitted (12808). The next five characters (12808) in-
dicate the number of data bytes being transmitted immediately after
the header. Next comes the actual data bytes, or information, being
transmitted (<DAB1>...<DAB12gos>).

NOTE:
Examples 1 and 2 above demonstrate the <Arbitrary
Block> form referred to as <Definite Length Arbitrary
Block>. It is so called because the number of data bytes be-
ing transmitted is known from the encoded header.

EXAMPLE 3: #0<DAB1>...<DABp><0A*EOL>

Example 3 shows how an unknown number of 8-bit bytes are transmit-
ted using the proper header. The header in this example is comprised
of 2 characters (#0). As usual, the header begins with the pound charae-
ter (#). The next character (0) indicates there is an unknown number of
data bytes being transmitted immediately after the header. Next comes
the actual data bytes being transmitted (<DAB1>...<DABp>). The end
of the data stream is signaled by sending the linefeed character (0A, or
decimal 10) and concurrent setting (*) of the GPIB End of Transmis-
sion State (EOI).

NOTES:

» Example 3, above, demonstrates a special form of the
<Arbitrary Block> referred te as the <Indefinite Length
Arbitrary Block>. It is g0 called because the number of
data bytes being transmitted is unknown, and therefore
can not be encoded in the header. Instead, the header al-
ways consists of the pound and zero characters (#0) and
end of the data stream is always signaled by sending the
linefeed character (0A, or decimal 10) and concurrent
setting () of the GPIB End of Transmisgion State (EOI).
This requirement makes it necessary for <Indefinite
Length Arbitrary Block> text to be transmitted only at
the end of a program or response message, i.e. at the
end of a multiple input or output statement,

» When using this method to input data you must not ex-
ceed the 372XXA input buffer size (refer to Chapter 1,
Table 1-2.)

372XXA GPIB PM




REMOTE-ONLY
FUNCTIONS

SELECTING ASCII OR
BINARY DATA FORMAT

7""4 SELECTING ASCII OR

BINARY DATA FORMAT

Non-Numerical Data
Arrays

Numerical Data
Arrays

The foliowing paragraphs divide 372XXA data transfers into two cate-
gories:

[ Data transfers involving numerical data arrays.

3 Data transfers not involving numerical data arrays.

The formats used for data transfers nof involving numerical data ar-
rays are preset. They always occur in either binary format or ASCII for-
mat, depending on the data.

These data transfers include a variety of information. Examples in-
clude: instrument setup strings, marker data, queries, and disk direc-
tory listings. See the desired data transfer command description for its
applicable data transfer format.

Numerical data array transfers are used to transfer the following types
of data:

7 Measurement data
1 Calibration data
3 Sweep frequency, time, or distance values.

Each of these data transfer types are individually explained in follow-
ing paragraphs.

You can select either binary or ASCII format for data transfers involv-

ing numerical data arrays. The five commands described below will se-
lect and keep the format for all subsequent transfers (these commands
are also listed and described in Table 7-1).

ASCII Format:

FMA: ASCII formatted values represented in <NR1>, <NR2>, <NR3>,
or <NRf> formats as described in paragraph 7-2. The 372XXA will ac-
cept any of the above formats as input. It will always output values us-
ing <NR3> exponential format with each value represented using
17-18 characters, plus a& comma to separate multiple values,

Binary Format:
FMB: Each eight consecutive data bytes represent one floating point

value in IEEE 754 64 bit format, i.e., a double precision, 8 byte, float-
ing point value,

FMC: Each four consecutive data bytes represent one floating point
value in IEEE 754 32 bit format, i.e., a single precision, 4 byte, float-
ing point value.

MSB: Byte ordering is most significant byte firgt. For use only with
FMB and FMC. This the default byte ordering mode for the 372XXA.

7-10
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7-5 372XXA DATA TRANSFER -

COMMANDS LISTINGS

A Note On Query
Commands

Error And Status
Reporting Commands

LSB: Byte ordering is least significant byte first. For use with FMB
and FMC. This is required for transferring data to/from Intel/IBM
based computers.

Table 7-1 is an alphabetical listing of all data transfer commands.
Tables 7-2 through 7-4 list these commands separately, with each table
listing the commands for a particular data transfer type. These tables
are located with the explanatory paragraphs.

Query commands are a special form of data transfer commands, They
are used to query {or output) a variety of 372XXA setup parameters.
For example, SRT? will output the current sweep start frequency.
Query command mnemonics typically closely resemble the correspond-
ing setup command mnemonic but with an added question mark (?),
For example, CH1 is used to set the active channel to channel 1, CHX?
is used to query the currently active channel setting. Query commmands
are listed in their respective Command Function Group chapter. For ex-
ample, since SRT? queries a Measurement Function, it will be listed in
Chapter 4, Measurement Group.

Commands associated with transferring error and status reporting
data are described in detail in paragraphs 7-9 and 7-12 respectively.

Table 7-1. Alphabetical Listing of All 372XXA Data Transfer Commands (1 of 2)

Command Brief Description Allowable Data Formatting

FMA Select ASCH data transfer format N/A
FMB Select IEEE-754 64-bit data transfer format N/A
FMC Select IEEE-754 32-bit data transfer format N/A
IC1 —IC12 Input calibration coefficient 1-12 FMA, FMB, FMC
ICA, ICB, ICC Input caiibration coefficient 10, 11, 12 FMA, FmB, FMC
ICD Input corrected data for S-parameter of active channel FMA, FMB, FMC
ICF Input information for front panet setup and calibration None - Always Binary
ICL Input ali 12 cafibration coefficients FMA, FMB, FMC
IFD input final (dispiay format) data for S-parameter on active channel FMA, FMB, FMC
IFP Input information for current front panel setup None - Always Binary
IFV Input frequency list FMA, FMB, FMC
IS1-1S10 Input information for front panel setup string 1-10 None - Always Binary
LSB Select least significant byte first format for binary data transfers. N/A

For use only with FMB and FMC commands
MSB Select most significant byte first format for binary data transfers. N/A

For use oniy with FMB and FMC commands
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Table 7-1. Alphabetical Listing of All 372XXA Data Transfer Commands (2 of 2}

Command Brief Description Allowable Data Formatting
OAMt Output.channel 1 active marker value None - Always ASCH
OAM2 QOutput channel 2 active marker value None - Always ASCI
OAM3 Output channel 3 active marker value None - Always ASCII
OAM4 Output channel 4 active marker value None - Always ASCH
0C1 - QC12 Output calibration coefficient 1-12 FMA, FMB, FMC
OCA, OCB, OCC | Output calibration coefficient 10-12 FMA, FMB, FMC
oCcDh Output corrected data for S-parameter of active channel FMA, FMB, FMC
OCF Output front panel setup and calibration string None - Always Binary
OCL Qutput ali 12 calibratior: coefficients FMA, FMB, FMC
ODR Output floppy disk directory None - Always ASCI
ODRH Output hard disk directory None - Always ASCII
oDV Qutput distance values for time domain maasurements FMA, FMB, FMC
OFD Output final (disp. format) data for S-parameter on active channel FMA, FMB, FMC
OFP Output current front panel setup string None - Always Binary
OFV Output measurement frequency values FMA, FMB, FMC
oD Output instrument identification string (see paragraph 7-14, None - Always ASCII

commands *OPT? and *IDN)
OM1 — OMS Output marker 1-6 value in display format. None - Always ASCII

NOTE

Use MK17?-MK&? to output marker frequency. Refer to Chapter 8, "Data Analysis”, for further details.

ONE Output number of error messages stored in Service Log None - Always ASCII
ONP Output number of points currently being measured None - Always ASCII
ORD Qutput raw data for S-parameter on active channel FMA, FMB, FMC
0S1 - 0810 Output stored front panel setup string 1-10 None - Always Binary
otV Output time values for time domain measurements FMA, FMB, FMC
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7"6 SWEEP MEASUREMENT  The Sweep Measurement Points Data Transfer Commands are listed
POINTS DATA TRANSFER  in Table 7-2. These commands are described in the following para-

graphs.

The OFV command

Output Frequency Values, will output the current sweep measurement
frequencies.

The OTV command

Output Time Values, and the ODV command - Cutput Distance Val-
ues, will output the current time domain sweep measurement points.

The IFV command

Used to input a user defined set of frequencies for measurement or cali-
bration.

CAUTION:

The IFV command will delete the existing sweep frequency
list and replace it with the newly input list. Therefore all
existing calibration data will be lost.

The ONP command

Qutput Number of Points, can be used to allocate enough memory in
your program to receive the measurement frequencies. For example,
sending “ONP;0FV” to the 372XXA when a 401 data point sweep is in
progress will output the ASCII value 401, This value can now be used
to set up an array of the correct size to receive the output of the OFV
command,

Table 7-2. Sweep Measurement Points Data Transfer Commands

Command Brief Description Allowable Data Formatting
oDV Output distance values for ime domain sweep points FMA, FMB, FMC
IFV Input frequency list FMA, FMB, FMC
OFV Output measurement frequency values FMA, FMB, FMC
ONP Output number of points currently being measured None - Always ASCII
oTV Output time values for ime domain measurement points FMA, FMB, FMC
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Sweep Measurement The following is an example of Sweep Measurement Points Data Trans-
Points Data Transfer fer commands usage:

“NP101;FMB;LSB;OFV”

These commands will perform the following functions:

NP101 will set up a 101 point sweep.

FMB will output data using 64-bit {(eight bytes) floating-point for-
mat.

LSB causes data bytes to be output least significant byte first.
This is for compatibility with INTEL/IBM based computer/control-
lers. If using other types of controllers that represent data in most
significant byte format, then use the MSB command.

OFV uses the <Arbitrary Block> format. It will output the cur-
rent list of measurement frequencies, f1 thru fie;, using eight
bytes each. The ASCII header (#3808), which shows that 808 data
bytes follow, precedes the frequency values. The linefeed charac-

s FVA .4 =1 1A 2 T Py -~ e o
ter (OA, decimal 10) signals the end of the data block.

EXAMPLE:
#3808<f1, 8 bytes>...<f101, 8 bytes>0A

NOTE:
The (< >) characters are not output from the 372XXA. They
are used in the text above to distinguish each frequency’s 8
byte segments.

7-14
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Calibration Coeffi-
cients Data Transfer

Example

The Calibration Coefficients Data Transfer commands are listed in
Table 7-3. These commands are described in the following paragraphs.

The OCx and ICx commands provide for outpuiting and inputting cali-
bration error terms (coefficients). The ONCT command outputs the
number of error terms available for the currently set calibration. For
example, ONCT would cutput the number 12 for a 12-Term calibration
and 2 for a Transmission Frequency Response calibration. The order-
ing of the calibration error terms for the various calibration types is
shown in Chapter 11, Table 11-3. For example, to output the ETF error
term from a 12-Term calibration use the OC4 command.

The ICx commands are used to input user defined calibration error
terms, The 372XXA must be prepared to accept the appropriate calibra-
tion error terms using the Simulate Calibration commands, such as
A12, A8T, etc.. These commands use the same mnemonic syntax as
their related ealibration selection commands (which are used to actu-
ally perform a calibration), except they start with the letter “A” instead
of “C”. For example, the A12 command is used to simulate a 12-Term
calibration where as the command C12 is used to actually perform a
12-Term calibration. Similarly, the A8T command is used to simulate a
1 Path 2 Port FWD calibration where as the command C8T is used to
actually perform a 1 Path 2 Port FW) calibration. Refer to Chapter 11,
Table 11-3 and to Chapter 5, Calibration Functions for more informa-
tion about calibration coefficients, and performing calibrations.)

Calibration error terms (coefficients) are output, or expected as input,
cnly for the currently defined set of sweep frequencies. If data points
are not at the maximum values set during calibration and/or the fre-
quency range has been zoomed-in (with error correction turned on), not
all calibration coefficients will be output or used ag input. Refer to para-
graph 7-6, Sweep Measurement Points Data Transfer, for details on
ocutputting the current sweep measurement points.

If an attempt is made to transfer an unavailable calibration error term,
ie.,the EXR term from a Reflection Only calibration, the 372XXA will
issue an Execution Error (refer to paragraph 7-9, The 372XXA Error
Reporting System.)

The following is an example usage of Calibration Coefficients Data
Transfer commands:

“NP101;0ONCT.FMB;LSB;0C1"

These commmands will perform the following functions:

NP101 will set up a 101 point sweep. This is only allowed if the
calibration was done with at least 101 points in the sweep.

372X XA GPIB PM
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ONCT will output the number 12, since there are 12 error terms
in a 12-term calibration.

The 372XXA will then ocutput a semi-colon (;) to separate the
ONCT output data from the onceming OC1 data.

FMB will output the calibration data using 64-bit (eight bytes)
floating-point format.

1L.SB causes data bytes to be output least significant byte first.
This is for compatibility with INTEL/BM based computer/control-
lers, If using other types of controllers that represent data in most
significant byte format, then use the MSB command.

OC1 uses the <Arbitrary Block> format. It will output 101 real
and imaginary data pairs (202 values). Each two consecutive val-
ues, 8 bytes each, represent the error term EDF at each measure-
ment point. The total number of bytes expected (1616) is encoded
in the ASCII header (#41616). The linefeed character {0A, decimal
10) signals the end of the data block.

EXAMPLE:

12;#41616<f1 EDF real, 8 bytes> <f1, EDF imaginary, 8 bytes>
<fz EDF real, 8 bytes> <f2, EDF imaginary, 8 bytes>...
w<f101, EDF real, 8 bytes> <fio1, EDF imaginary, 8 bytes>0A

NOTES:
¢ The (< >} characters shown in the example are not out-
put from the 372XXA. They are used in the text above to
distinguish each 8 byte data segments.

* Note the number 12, output in response to the ONCT
command, and the semi-colon separator, that precede
the EDF data cutput.

Your program can now iteratively issue and output the remaining 11 er-
ror terms using the commands OC2, OC3, ..., 0C12,

Table 7-3. Calibration Coefficients Data Transfer Commands

Command Brief Description Allowable Data Formatting
ICt ~1C12 Input catibration coefficient 1-12 FMA, FMB, FMC
ICA, ICB, ICC input calibration coefficient 10~12 FMA, FMB, FMC
0C1 - 0QCt2 Output calibration coefficient 1-12 FMA, FMB, FMC
OCA, OCB, 0CC Output calibration coefficient 10, 11, 12 _ FMA, FMB, FMC
oCL Output alf 12 calibratior: coefficients FMA, FMB, FMC
ONCT Output number of cal terms for current calibration None - Always ASCIl
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Table 7-4. Measurement Date Transfer Commands

The Measurement Data Transfer commands are listed in Table 7-4 .
These commands are described in the following paragraphs.

Command Brief Description AHowable Data Formatting

DPRO Turn off outputling of data pairs for single graph data types only

(when using OFD/IFD command)
DPR1 Turn on outputting of data pairs for single graph data types only

(when using OFDAFD commands)
ICD Input corracted data for S-parameter on active channel FMA, FMB, FMC
IFD Input final {dispiay format) data for S-parameter on active channel FMA, FMB, FMC
OAM1-OAM4 Qutput active marker value on channel indicated None - Always ASCil
OCD Output corrected data for S-parameter on active channel FMA, FMB, FMC
OFD Output finai {disp. format) data for S-parameter on active channel FMA, FMB, FMC
OM1 - OM8 Output marker 1-6 value in display format. None - Always ASCII

NOTE: Use MK17-MK8? to output marker frequency. Refer to
Chapter 6, Data Analysis, for more details.)

The measurement data transfer commands are used to transfer S-pa-
rameter values to or from the currently active channel. Only the cur-
rently set number of measurement points will be cutput or expected as
input. Refer to paragraph 7-5, Sweep Measurement Points Data Trans-
fer, for details on outputting the current sweep measurement points.

The OAM1-0AM4, OFD/IFD and OM1-OMS6 commands - Output/In-
put Final Digplay Formatted Data or marker value, transfer data val-
ues in the currently selected graph type units. If a dual graph type is
digplayed, such as Log Magnitude and Phase, the data for each meas-
urement point will be a pair of values. In the case of Log Magnitude
and Phase, the data pair would be (dB value, degrees value). If a single
graph type is displayed, such as Log Magnitude only, the data for each

measurement point will be a single value, in this case (dB valae).

The DPPR1 command - Data Pair Format On, modifies the OAM1-

0AM4, OFD/IFD and OM1-OM6 commands to transfer a complex
data pair when in a single graph type display (i.e., Phase only). Neces-
sarily though, since it was not an actually measured value, the addi-
tional value will be set to zero. The output values for each graph type
selection for both the DPRx modes are listed in Table 7-5 (page 7-19).

NOTE:

The DPR1 format will remain in effect until the 37200A re-

ceives the DPRO command - i.e., Data Pair Format Off.

This mode is the default data transfer format.

372XXA GPIB PM
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For example, if the current graph type is Phase only, “DPR1;0FD"
would output data pairs in the same format as if Magnitude and Phase
dual graph type was currently displayed, but with the magnitude value
set to zero (0, degrees value). Similarly, if the current graph type is Log
Magnitude only, “DPR1;0FD” would output data pairs in the same for-
mat as if the Magnitude and Phase dual graph type was currently se-
lected, but with the phase value set to zero (dB value, O).

Table 7-5. Output Value vs Graph Display Types

Data Units and Ordering

Graph Display Type

w/DPRO

w/DPR1

Log magnitude

dB

dB, 0

Phase

degrees

0, degrees

Log mag & phase

dB, degrees

dB, degrees

Linear magnitude

Rho or Tau, degrees

Rho or Tau, 0

Linear mag & phase

Rho or Tau, degrees

Rho or Tau, degrees

Smith chart

Ohms

Ohms, -Ohms

Inverted Smith

Siamens

Siemens, -Siemens

Group delay

Seconds

Seconds, 0

Log polar

dB, degrees

dB, degrees

Linear polar

Rho or Tau, degrees

Rho or Tau, degrees

Real

Reat

Real, 0

Imaginary

Imag

0, imag

Real & Imaginary

Real, imag

Real, imag

SWR

SWR

SWR, 0

The DPR1 functionality is useful in developing a single data transfer
procedure in your application program for processing all data output
commands; since they mostly transfer a data pair. This includes the
OAM1-0AMA4, OFD, IFD, and OM1-OM6 measurement data transfer
commmands discussed here, and the ICx and OCx series commands (re-
fer to paragraph 7-7, Calibration Coefficient Data Transfer).

NOTE

Use the MK1?-MKG? queries to output the marker fre-
quency. Refer to Chapter 4, Data Analysis, for full details

on Markers.

7-18
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The ORD command - Output Raw Data, and the OCIVICD commands
- OQutput/Input Corrected Data, all transfer data in real and imaginary
pairs (real value, imag value). Raw data is uncorrected measurement
data from a sweep without a calibration applied. Corrected data is

. .measurement data which has been corrected according to the currently

applied calibration type.

When S-parameter data input to the 372XXA is complete (ICD and
IFD) the 372XXA redraws the parameter on the active channel using
this data.

NOTE:
Always place the 372XXA in hold (HLID) prior to inputting
data using the IFD or ICD commands. This is to prevent
the newly input data from being overwritten by sub-
sequent sweeps.

The following is an example usage of Measurement Data Transfer
commands:

“NP101;CH2;MAG;TRS;WFS;HLD;FMC;LSB;0FD”

NP101 will set up a 101 point sweep. If a ealibration is applied,
this will only be allowed if the calibration was done with at least
101 points.

CH2 makes channel 2 the active channel for all subsequent chan-
nel specific commands.

MAG displays S-parameter data in Log Magnitude format on the
active channel.

TRS triggers a new sweep.

WF'S waits for a full sweep to ensure the data is valid. A fall
sweep is a complete forward sweep and a complete reverse sweep
when a 12-term calibration is applied. It also includes time/dis-
tance data processing time if in time domain mode.

NOTES:
* You must wait for two full consecutive sweeps after first
connecting a device, and prior to outputting data, when
a 12-term calibration is applied, i.e.,"WFS;WFS*,

» Set your controlier’s time out value high enough to allow
the sweep to complete. Refer to Chapter 2 for more de-.
tails.

HILD places the 372XXA in hold.

NOTE
Prior to being placed in HOLD, a channel must be dis-
played on the 372XXA — if calibration is not applied, and if
you wish to output data from that channel,
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FMC will output data using 32-bit (four bytes} floating-point for-
mat. The measurement data can be read directly into a floating
point array dimensioned to 101 elements.

LSB causes data bytes to be output least significant byte first.

"This is for compatibility with INTEL/IBM based computer/control-
lers. If using other types of controllers that represent data in most
significant byte format, then use the MSB command.

NOTE
Ii is good practice to always preface a data transfer com-
mand with the desired format command(s) every time it is
used, i.e., “FMC; LSB; 0FD”, even if they were already set.
This will help make your program more readable and eas-
ier to maintain and update in the future.

OFD uses the <Arbitrary Block> format. It will output 101 final
measirement data values using the active channel’s displayed
graph units (dB). Each measurement value is represented using 4
bytes. The ASCH header (#3404), which shows that 404 data
bytes follow, precedes the measurement values. The linefeed char-
acter (0A, decimal 10) signals the end of the data block.

EXAMPLE:

#3404<f1 dB, 4 bytes> <fa, dB, 4 bytes>....
...<f101, dB value, 4 bytes>0A

NOTE:
The (< >} characters are not output from the 372XXA. They
are used in the text above to distinguish each 8 byte data
segments.

The following shows the data stream if “FMA;DPRO;OFD” had been
sent instead of “TMC;LSB;OFD”. This produces the data in ASCII for-
mat. The DPRO is default mode, but it is sent anyway to insure pre-
vious data {ransfers did not change the setting. Note the header is now
#41892, signifying that 1892 data bytes follow. EXAMPLE:

#418921.611913055E+01,5.22284173965E+01,..
274120521545 E+010AL

The following response shows the data cutput if “FMA;DPR1;0FD”
had been sent instead of “FMC;LSB;OFD”. Note that inclusion of
DPR1 while in a single graph type display (MAG, magnitude in this
case) will double the array size, by sending data pairs for each meas-
urement point. Note alse that the additional value is set to zero since
the data for it was not measured. Refer to text above for complete de-

tails. Note the header is now #43721, signifying that 3731 data bytes
follow. EXAMPLE:

#437311.611913055E+01,0.00000000000E+00,5.22284173965E+01,
0.060000000000E+00,.....,4.74120521545E+01,0.00000000000E +000A

7-20
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The 372XXA implements a number of error reporting tools to assist
you in detecting, reporting, and handling errors and other events in
your application program. These tools will also prove invaluable to you
during development of your application program. The tools are summa-
rized below:

O Status Registers that you set to trigger an interrupt (or service

request - SRQ) on many events such as GPIB errors, measure-
ment data pass/ail testing, and end of calibration process. Refer
to paragraph 7-12, Status Reporting, for complete details,

A time ordered Service Log that stores errors and other important
system information in non-volatile memory. The Service Log can
easily be accessed via GPIB and from the front panel.

A GPIB error message structure that contains the last two GPIB
errors encountered. This includes details on the program message
element that caused the error.

Error Reporting The following summarizes the actions taken by the 372XXA when it de-
Actions tects an error:

GPIB Error Messages

An audible beep is issued to attract the operators attention.
An error message temporarily appears on the display.

An error message, with date and time and other details, is writ-
ten in the Service Log (refer to paragraph 7-10 for details.) This is
non-volatile storage, meaning it will survive a power down of the
3T2XXA.

An error message string will also be saved internally in the GPIB
software’s Error Structures (refer to paragraph 7-11 for details.)
This is velatile memory storage, meaning it will be lost when the
372XXA is powered down.

The appropriate bit in the Standard Events Status Register is set,
and if enabled, a Service Request (SR@) will be generated (refer
to paragraph 7-12 for details.)

Refer to Chapter 12 for a complete list of 372XXA error messages and
their descriptions.

372XXA errors reported in the Service Log include four errors which
are detected by the internal GPIB Parser software during remote op-
eration:

7204 GPIB Command Error
7205 GPIB Execution Error
7206 GPIB Device Specific Error
7207 GPIB Query Error
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These errors are typically generated as a result of incorrectly program-
ming the 372XXA. A detailed description of the errors and the data
they provide in the Service Log and the GFPIB Error Structures follows.

NOTE:
Use the 372XXA error reporting mechanisms to effectively
detect and handle error conditions, both during develop-
ment and when preparing your finished application pro-
gram .

Each of the GPIB errors will further provide a more precise sub-mes-
sage of the specific condition that caused the error. Refer to Chap-
ter 12, Table 12-3 for a complete list of these sub-messages and their
descriptions,

“7204 GPIB Command Error”

These are errors in the syntactical correctness of a command, its nu-
meric data entry element, or its data entry terminator code (or suffix
mnemonic). As the internal GPIB command parser synchronization ean
be lost with this type of error, execution of the remainder of the pro-
gram message is aborted.

If the command error was detected while executing a defined device
trigger command sequence (refer to *DDT command, Chapter 10), exe-
cution of the remainder of the defined device trigger sequence will be
aborted.

“7205 GPIB Execution Error”

These errors occur when a syntactically correct command fails to exe-
cute properly due to the command’s parameters being out. of range or
not appropriate for the current instrument state.

“7206 GPIB Device Specific Error”

These errors occur when a command that is free of command and exe-
cution errors, fails to execute due to some unexpected instrument condi-
tion such as running out of memory,

“7207 GPIB Query Error”

These errors cccur when the external controller attempts to read data
from the 372XXA output buffer when either no data is available or
data in the output buffer is lost.

The 372XXA implements a non-volatile record of errors detected during
front panel and GPIB operation in a Service Log. The log contains er-
ror messages along with the date and time and additional details about
the error.

The Service Log can be viewed from the front panel Enhancement key
group. Press the Option Menu key, then select DIAGNOSTICS and
READ SERVICE LOG soft menus.

7-22

372XXA GPIB PM




THE SERVICE

REMOTE-ONLY
FUNCTIONS

LOG

Service Log Output
. Lommands

Refer to Chapter 8, System Functions, for details on Service Log action
commands such as printing, clearing, and saving it to disk.

Service Log data can be output via GPIB in two ways depending on the

-degree of detail desired about the errors. The commands listed in Table

7-6 will output all types of error messages. Refer to paragraph 7-11 for
outputting only GPIB errors and their related details.

NOTE:
The Service Log error messages will remain stored, 1.¢.,
they will not be deleted, when output via GPIB commands.

The ONE command - Qutput Number of Errors, can be used to peri-
odically check to refer to if the 372XXA detected a new error without
having to use SRQ interrupts. The OEL command - Output Error List
can then be used to output all the error messages in the Service Log.
This is an ASCII text, comma separated list of all the error messages
in the Service Log. The output is in <Arbitrary Block> format (refer to
paragraph 7-2, Data Transfer Protocol Basies, for details.) In the exam-
ple below, the list is preceded by the output header (#42960), the words
ERROR 1L.OG, the current date and time, then the error list.

EXAMPLE:

#42960ERROR LOG 01/23/95 19:18,
7205 GPIB EXECUTION ERROR, .....

The OSL command - Qutput Service Log, is used to output the com-
plete contents of the Service Log. The output is in ASCII text format,
so it can be saved directly to a file for later viewing and analysis. The
Service Log output includes:

Systemn identity information such as model, serial number, and
software version

System statistics such as total operational hours, initial turn on
date and time, and current date and time

List of all error messages with date and time of oceurrence and
other pertinent information.

Table 7-6. Error data transfer Commands

OGE Output extended description of latest GPIB error None - Always ASCII

OGL Output extended description of previous GPIB error None - Always ASCII

ONE Output number of error messages stored in Service Log None - Always ASCII

oL Output list of error messages None- Always ASCII

OsL Output Service Log None - Always ASCH
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GPIB Error Entries
Description

The Service Log output will look similar to the Service Log as viewed
from the front panel menus (Option Key, DIAGNOSTICS, READ SERV-
ICE LOG). The only difference is each line of text in the Log as output
via OSL, will be comma separated from the other lines of text.

This paragraph deseribes details of Service Log GPIB error entries.
Use this information to assist in application program development and
to handle GPIB errors in your program.

There are two types of service log entries made in response to GPIB er-
rors (errors 7204, 7205, 7206, 7207}

O The first type is 4 lines long and is made when a program mes-
sage is eurrently being parsed and executed (the error can then be
associated with a particular command within the message).

3 The second type is enly 3 lines long and is made when there is no
currently active program message.

Service Log entries, description:
LINE 1:
The type of error, i.e.
7204 GPIB COMMAND ERROR
7205 GPIB EXECUTION ERROR
7206 GPIB DEVICE DEPENDENT ERROR
7207 GPIB QUERY ERROR
LINE 2:
The date and time of the error:
11/14/95 09:26

LINE 3:

For a 3 line service log entry

This line contains only a verbal description of the error:
No response data available

For a 4 line service log entry

The description is followed by an index number which is used to inter-
pret line 4:

Faulty program mnemonic syntax, 13

LINE 4:

This line (approximately 47 characters long) will contain as much of
the currently active program message as is possible. The index number
from line 3 represents the position of the parser’s command pointer
when the error cecurred. (1 is the first eharacter).
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For example, the program message below generated a command error
when the parser reached the beginning of the faulty mnemonic CH5
(only CHI-CH4 are valid), The parser index is placed at position 13 to
indicate the the location of the faulty command referenced to the begin-

ning of the line.

CH1;WFS;ASC;CH5;WFS;ASC
1 13

If the program message is longer than 47 characters, then, as much as
possible of the message segment that contained the error will be dis-
played. The index number in line 3 will be adjusted automatically such
that 1 always refers to the first displayed character.

If the error was detected while executing a defined device trigger com-
mand sequence (refer to *DPDT command, Chapter 10), then line 4 will
contain as much of the command sequence as possible.

If the error was detected while parsing and converting numeric fields
within an <Arbitrary Block> program data element (refer to <Arhi-
trary Block> in paragraph 7-2), then line 4 will contain as much of the
data as possible

The 372XXA internal GPIB software task (Parser) maintains a list of
the current and the previous GPIB errors that it generated. These two
errors along with pertinent details can be output over the GPIB.

Refer to paragraph 7-10, Service Log, if you wish to output all 372XXA
errors, including GPIB errors.

NOTE:
Error messages will remain stored, i.e.,they will not be de-
leted, when output via the GPIB. Use the *CLS or CSB to
clear the errors reported via the OGE and OGL commands.

The commands OGE - Qutput Current GPIB Error, and OGL - Output
Previous GPIB Error (Table 7-8) , will output a message in <Arbitrary
ASCII> data format (refer to paragraph 7-2 for details.) The data out-
put will contain either 2 or 4 ASCII text flelds separated with commas
as follows: :

<Error Type>,<Error Description>

or,

<Error Type>,<Error Description>,<Index Number>,

<Program Message>
The <Error Type> field will be one of the following:
Command Error

Device Error
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Error Reporting
Data Qutput Example

Execution Error
Query Error

No errors

The <Error Description> field will contain the same message as re-
ported in LINE 3 of the Service Log GPIB error entry.

The <Index Number> and <Program Message> fields are also in-
cluded if there is a currently active program message which can be as-
sociated with the occurrence of the error. These fields will contain the
Index Number and Program Message (refer to LINE 3 and LINE 4 of
the Service Log GPIB Error Entry, paragraph 7-10.)

The following is an example usage of Error Reporting Data Output
commands:

“*TST?;ONE;OEL;OGE”
These commands will perform the following functions:

*TST? will perform a self test and output the pass/fail status
{O=pass, 1=fail). If any tests failed, the test number and error mes-
sage will be written to the Service Log.

ONE will output the number of errors in the Service Log. The
OEL will output the error message strings. OSL will output the
complete Service Log text. If the ONE indicates there are errors
in the Log, you could use the OSL command to cutput a complete
copy of the Service Log to file on your computer for later investiga-
tion. This is especially useful duwring a leng un-monitored test,
where you may want to save all data for failure analysis.

Investigate any errors prior to proceeding with your application pro-
gram task. If the error is critical, you should contact a qualified Service
Person. Note that you can also output and view the Service Log from
the front panel (refer to paragraph 7-10, Service Log.)

NOTE:
Errors in the Service Log include certain user errors that
may not be actual 372XXA system failures or errors.

For example, some DISK related errors may have been
caused by a bad floppy or a floppy of the wrong media type.

Another example is RF POWER UNLEVELED and RF -
OVERLOAD errors (see Chapter 12), which are produced if
the system reset power is exceeded to a point where the
system becomes unleveled. This is normal behavior {the
372XXA allows you to set power above reset power to ac-
commodate special needs (refer to OID command, Chap-
ter 10, Command Dictionary.)
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In fact, the ONE, OEL, PWR, and P1P? commands can be
used together to check for these errors if you are attempt-
ing to find the maximum leveled power setting for a spe-
cific frequency range. Refer to Chapter 10, Command
Dictionary for command details.

OGE (and OGL) can be used to output the GPIB error number, or “No
errors” message, if none occurred. This is useful while debugging your
application during development for displaying the error on your com-
puter’s screen for example. Note that by definition, these errors should
not occur on a finished application program or they may be indicative
of an error prone application.

The following paragraphs describe the 372XXA service request and
status reporting model. The 372XXA model implements all mandated
and many optional status reperting features specified by the IEEE
488.2 Standard. These include the Standard Event Status Register and
two additional event status registers, Service Request Enable Register,
and Parallel Poll Enable Register. The 372XXA implements full status
and enable registers query capability. A diagram of the 372XXA Status
Reporting Model is shown in Figure 7-2 (page 7-29).

The 372XXA implements three Event Status Registers (ESRs). Thege
are:

Standard Event Status Register (Standard ESR)
Extended Event Status Register (Extended ESR)
Limits Event Status Register {Limits ESR)

ESR bits always reflect the status of their specified 372XXA events
(refer to paragraph 7-13, Status Events Description.) The registers are
cleared (reset) when output by their respective query or output com-
mands: (*ESR? - Standard ESR Query, OEB - Output Extended ESR,
OLB - Output Limits ESR). ESRs can also be cleared at any time via
the Clear Status commands (*CLS or CSB.)

The overall summary status of each ESR (i.e.,whether or not any of its
enabled events have occurred), is reported in the Status Byte Register.

The 372XXA Event Status Enable Registers (ESERs) allow you to select
the specific event, or events, that you want summarized in the Status
Byte Register.

The selection of a specific event, or events is done by enabling the de-
sired event's bit. This is done by sending the appropriate ESER com-
mand with a binary weighted decimal value of the desired bit pattern.
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The following commands are used to set and query ESER values:

*ESE, *ESE? - used to set and query the value of the Standard
ESER

IEM, OEM - used to input and output the value of the Extended
ESER

LM, OLM - used to input and output the value of the Limits
ESER

The 372XXA Qutput Queue holds data which was requested by your ap-
plication program. At any one time, the status of this queue is either
empty (no data bytes available), or not-empty (at least one data byte is
available.}

The Qutput Queue status is always reported in the 372XXA Status
Byte Register. The Output Queue status bit is automatically set and
cleared. The Output Queue is emptied when the last data byte it con-
tains is output to the external controller or when the 372XXA detects a
Query Error,

The Status Byte Register is the summary status register of the overall
372XXA status. It can be directly queried for its value. It is also the ba-
sis for generating service requests, serial polling operations, and paral-
lel polling operations. The Status Byte Register consists of a single 8-
bit byte comprised of:

The Status Byte (bits 0-5, and bit 7), and
The MSS message or the RQS message (bit 6).

The Status Byte (bits 0-5, and bit 7) contain the overall status of
the 372XXA. This includes the Output Queue status and the summary
status of enabled bits in each event register. Once all enabled bits in an
event register are cleared, or the Output Queune is emptied, the corre-
sponding summary bit in the Status Byte Register will be reset.

The Master Summary Status (MSS) message is a single bit sum-
mary of the Status Byte (bits 0-5, and bit 7). This means bit 6 will be
true if any of the other bits in the Status Byte Register are true, other-
wise it will be false, The MSS message iz sent in bit 6 when querying
the status byte register and when generating the ist message for paral-
lel polling.

The Requesting Service (RQS) message is true if the 372XXA has
generated an SRQ, i.e., it requested service. This message is reset auto-
matically when the 372XXA is serial polled. The RQS message is sent
in bit 6 if a serial poll is used to output the contents of the Status Byte
Register.
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Querving the Status The *STB? - Status Byte Register Query, allows you to output the con-
Byte Register tents of the Status Byte Register without having to do a serial poll.
When output in this manner, the Status Byte Register will contain the
MSS message in bit 6 and the normal Status Byte in bits 0-5, and bit 7.

The *STB? query will not change, i.e., reset, the value of the Status
Byte (bits 0-5, and bit 7) and the MSS message (bit 6).
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Figure 7-2. 372XXA Status Reporting Model
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Serial Polling the 372XXA can also be used to output the contents of
the Status Byte Register. The output will still contain the normal
Status Byte in bits 0-5 and 7. The difference is this time the RQS mes-
sage will be output in bit 6 instead of the MSS message.

It is important to note that serial polling will reset the RQS message in
bit 6. This allows the 372XXA to again set the RQS bit true if it has a
new reason for requesting service. The value of the Status Byte (bits 0-
5, and bit 7) will not be reset or otherwise changed by a serial poll.

The 372XXA can be made to request service, i.e. generate an SRQ inter-
rupt, when any of the defined events occur. This is a two step process:

First, you need to enable the desired event {refer to Enabling
Status Events)

Second, you need to enable the event’s register bit in the Service
Request Enable Register.

The *SRE and *SRE? commands are used to set and query the Service
Request Enable Register. Sending “*SRE 0” to the 372XXA will disable
the 372XXA service request,

The Parallel Poll Enable Register is used to set the value of the
372XXA parallel poll status bit. This bit corresponds to the 372XXA in-
dividual status message (isf). The ist message can be output without a
parailel poll operation using the *IST? query.

The ist message is set true when both of the following are true:
a bit is set true in the Status Byte Register, and,

the corresponding bit is enabled in the Parallel Poll Enable Regis-
ter.

NOTE:
The MSS message is used in bit 6 of the Status Byte Reg-
ister {refer to Status Byte Register above.)

The *PRE and *PRE? commands are used to set and query the Paral-
lel Poll Enable Register. Sending “*PRE 0" to the 372XXA will set the
372XXA ist message, and therefore the parallel poll status bit, to false,
i.e., 0.

All the enable commands or query commands described above for
status reporting take or return a single argument. This is a binary
weighted decimal value representing the sum of all the true {or set}
bits in the register.

The binary weighted decimal value of a bit in a register is calculated by
raising the number 2 to a power equal to the bit position.

7-30

372XXA GPIB PM




STATUS
REPORTING

REMOTE-ONLY
FUNCTIONS

Status Reporting

Commands
Example

For example, the binary welghted decimal value of bit 4 is arrived at
by raising the number 2 to the 4t power 2% = 16). Samllarly, the deci-
mal value of bit 0 is the number 2 raised to the 0 power @ = 1.

The total decimal value of a register is the sum of the individual binary
weighted decimal values of all enabled, or true bits. In the above exam-
ple, this would be 16 + 1 = 17,

Following are example usages of Status Reporting commands:

EXAMPLE 1:
“*CLS;TRS;WFS;0EB”

These commands will perform the folloewing functions:
*CLS will clear all four event status registers.
TRS will trigger a new sweep.

WEF'S will set bit 4 (SWC) in the Extended Event Status Register
when a full sweep is complete,

OEB will output the decimal value of the Extended Event Status
Register. This will be the number 8 (2 = 8).

When a 12-term calibration is applied, a “full sweep” includes a comn-
plete forward sweep and a complete reverse sweep, . It also includes
time/distance data processing time if in time domain mode.

¢ Set your controller’s time out value high enough to allow
the sweep to complete. Refer to Chapter 2 for more de-
tails.

EXAMPLE 2:
“*CLS;IEM B;*SRE 128;TRS;WFS”
These commands will perform the following functions:

*CLS will clear all four event status registers.

TEM B will enable bit 4 (SWC) in the Extended Event Status Reg-
ister (Extended ESR}. This will set bit 7 (the summary status bit
for the Extended ESR) in the Status Byte Register when the SWC
bit gets set true.

*SRE 128 will cause the 372XXA to issue a service request (SRQ)
when the enabled bit in the Extended Event Status Register gets
get true.

TRS will trigger a new sweep.

WFS will set bit 4 (SWC) in the Extended Event Status Register
when a full sweep is complete. Because of the IEM and *SRE
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that were issued, this will cause the 372XXA to issue a service re-
quest (SRQ).

The following paragraphs describe the 372XXA status events functions.
Refer to Figure 7-2, 372XXA Status Reporting Model (above) for the
definition of bits in each of the three event registers described below.
(Refer to paragraph 7-12, Status Reporting, for an operational descrip-
tion of the 372XXA reporting model.)

This register reports on the following events:

Bit 0:

The Operation Complete bit (OPC) is set true when all pending opera-
tions are completed after the *OPC command is issued. This is used
for synchronization of your application program with 372XXA opera-
tions.

Bit 1;
Y 1
INOT 1i5ed,

Bit 2:

The Query Error bit (YE) is set true when the 372XXA detects an er-
ror when attempting to execute an output or query command. Typi-
cally, this is due to requesting cutput when the Ouiput Queue is empty
or if the 372XXA emptied the queue due to an error situation.

The 372XXA will clear (empty) the Output Quene and issue a query er-
ror if it receives a program message while data requested by a previous
command still remains in the Output Queue,

Bit 3:

The Device Specific Error bit (DDE) is set true when the 372XXA de-
tects an error during execution of a valid 372XXA command and it is
not able to complete its execution. An example of this is trying to access
a bad floppy disk for read or write.

Bit 4:

The Execution Error bit (EXE) is set true when a valid command’s ar-
gument is out of the 372XXA range or operational capabilities. This bit
is also set when a valid command cannot be executed due to some
372XXA condition such as an option not installed or invalid state for
the command.

Bit 5:

The Command Error bit {CME) is set true when the 372XXA Parser de-
tects an invalid command. This is often generated due to unrecognized
or invalid command syntax and incorrect use of separators and termi-
nators.
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Bit 6:
The User Request bit (URQ) is set true when a front panel key or con-
trol is invoked.
Bit 7:
The Power On bit (PON} is set true when the 372XXA is turned on.
Extended Event This register reports on the following events:
Status Register
Bit 0:
The Calibration Complete bit (CAC) is set true when all the steps of an
Error Correction Calibration are complete after issuing the BEG or
RPC commands.
Bits 1,2:
Not used.
Bit 3:
The Sweep Complete hit (SWC) is set true when a full sweep is com-
pleted after issuing the WF'S command.
Bits 4-7:
Not used.
Bit 8:
The new service log entry bit (NSE) is set whenever a new error is en-
tered in the service log. It can be used to detect lock failure and unlev-
eled conditions
Bits 9-15
Not used,
Limits Event Status This register reports on the following events:
Register
Bit 0:
The Channel 1 bit (CH1) is set true when a limit line has been ex-
ceeded on channel 1 after the LT1 command has been issued.
Bit 1:
The Channel 2 bit (CH2) is set true when a limit line has been ex-
ceeded on channel 2 after the LT1 command has been issued.
Bit 2:
The Channel 3 bit (CH3) is set true when a limit line has been ex-
ceeded on channel 3 after the LT1 command has been issued.
BRit 3:
The Channel 4 bit {CH4) is set true when a limit line has been ex-
ceeded on channel 4 after the LT1 command has been issued.
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Bits 4:
The search failure bitr (SCF) is set TRUE when a marker search com-
mand (MKSL or MKSE) was issued but the target value was not found.
Bits 5-7:
Not used.

Status Byte Register This register reports on the following events:

Bit 0:
Not used.
Bit 1:
The Limits Event Status Bit (LESB) is set true if any of the enabled
events in the Limits Event Status Register are true.
Bits 2,3:
Not used.
Bit 4:
The Message Available bit (MAV) is set true if the Output Queue con-
tains at least one byte of data, refer to related *OPC?, Operation Com-
plete Query.
Bit 5:
The Standard Event Status Bit (ESB) is set true if any of the enabled
events in the Standard Event Status Register are true.
Bit 6:
This bit contains either the Master Summary Status message (MSS) or
the Request Service message (RQS), depending on how the Status Byte
Register contents are output or used.
Refer to Status Byte Register description in paragraph 7-11.
Bit 7:
The Extended Event Status Bit (EESB) is set true if any of the enabled
events in the Extended Event Status Register are true.
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The JEEE 488.2 GPIB Standard specifies a common set of commands

COMMON COMMANDS  to support many standard instrument operations. The mandated and
optional common commands implemented in the 3T2XXA are shown in
Table 7-7 below.

These commands are fully described in Chapter 10, Command Diction-
ary. Further, the commands for status reporting are also described in
paragraphs 7-12 and 7-13.
Table 7-7. IEEE 488.2 Commands
Command Function
*CLS Clear status.
*DOT Define device trigger command.
*DOT? Define device trigger query
“ESE Standard event status enable command.
*ESE? Standard event status enabie query,
*ESR? Standard event status register query.
*IDN? Identification query.
*1ST? individual status query.
*QPC Operation complete command
*OPC? Operation complete query.
*QFT? Opticns installed query
*PRE Parailel poll register enable.
*PRE? Parailel poll register enable query.
*RST Reset command
*SRE Service request enable.
*SRE? Service request enable query.
*STB? Status byte query
*"TRG Group execute trigger equivalent command
*TST? Perform self test and output pass/fail result.
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The 372XXA operation can he synchronized with your application pro-
gram operations using the commands listed in Table 7-8 below. These

commands are from various functional groups in the 372XXA GPIB
commmand set. Refer to the appropriate references listed in the table
and to Chapter 10, Command Dictionary, for more details.

These commands are helpful in many operations related to outputting
data, waiting for the sweep and the display to be updated, and many
others. Where applicable, these commands are referenced and shown
used in examples throughout the Programming Manual.

Table 7-8. 372XXA Synchronization Operations Commands

Command Brief Description References
WFS Wait for full sweep Chapter 4, Table 4-4
*OPC Operztion complete status Paragraphs 7-13, 7-14
*OPC? Operation complete query Paragraphs 7-13, 7-14
TRS Trigger sweep Chapter 4, Table 4-4
HLD Hoid Measurement Process Chapter 4, Table 4-4
LAX? Quiput Current Sweep (Phase Lock) direction Chapter 4, Table 4-4
CTN Continue sweeping (from HOLD state) Chapter 4, Table 4-4

7-16 msceLLANEOUS
DATA TRANSFER

COMMANDS Table 7-10.

Table 7-9. 372XXA Disk Information Data Transfer Commands

The 372XXA Disk Information Data Transfer Commands are listed
in Table 7-9, below. The System Setups Commands are listed in

Command Brief Description Allowable Data Formatting
ODR Qutput floppy disk directory None - Always ASCH
ODRH Output hard disk directory None - Always ASCI
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Table 7-10. 372XXA System State Commands

Command Brief Description Allowable Data Formatting
ICF Input information for current front panel setup and calibration None - Always Binary
IFP Input information for current front pane! setup None - Always Binary
IS1 ~IS10 Input information for stored front panel setup 1-10 None - Always Binary
OCF Output front panel setup and calibration string None - Always Binary
OFP Output current front panel setup string None - Always Binary
081-0810 Ouput stored front panel setup string 1—10 None - Always Binary
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Chapter 8
System Functions

This chapter describes the commands used to implement certain sys-
tem functions. They consist of hard copy commands, system state com-
mands, save/recall commands, disk funetion commands, and diagnos-
tics commands

NOTE

Flowcharts showing the 372XXA front panel keys and asso-
ciated menu sequencing are provided in Appendix B.

Table 8-1 provides a list of commands related to those used for system
diagnostics. Refer to Chapter 7, paragraphs 7-9 through 7-11 for fur-
ther information.

Table 8-1. Related Commands

Command Description
OGE Qutputs extended description of current GPIB error.
OGL Outputs extended description of previous GPIB error.
OEL Qutputs error messages from Service Log.
ONE Output number of error messages stored in service log.
OSL "Qutput service log.

The commands concerned with hard copy output are listed in Tables
8-2 and 8-3. These commands are straightforward with the exception of
commands PT0-PT9. The PT0—PT9 commands are used to:

O Specify the density of tabular data points output to the printer
when using the PTB and PMT commands, and

O Specify the number of data points included in the disk file created
with the SAVDAT and SAVDATH commands.

The value implicit in the PT0-PT9 commands {0-9) specifies the num-
ber of points that are skipped during printing. Therefore, PT0 selects
the densest printing mode while PT9 gives the fewest number of data
points. The HDO command disables headers and page formatting for
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tabular printouts. The HD1 command enables headers and page format-
ting.

The hard copy output commands consist of two categories: action and
setup.

O Action commands actually initiate a print/plot for the subset of
the display specified by the setup commands. These commands
are described in Table 8-2.

O Setup commands are those that specify the desired size and loca-
tion of the print/plot and the pen numbers for each element of the
plot. These commands are described in Table 8-3.

The LOC, LMS, LID, LDT, and LNM commands require a string of
characters to be sent over the GPIB along with the command. A string
input to the 372XXA rmust have the double quote characters (*”) or sin-
gle quote characters (‘") surrounding the desired input.

The SAVDAT and RCLDAT commands enable the user to store tabular

a
data to the disc and recall it for output to the printer with the tabular
printout points controlled by commands PTG-PT9.

Table 8-2. Action Commands for Hard Copy Output

K?;’;Lﬁggi; Command Description
Hard Copy FFD Sends form feed command to printer (also stops print/plct).
Menu key and
function PFS Prints fulf screen image.
PGR Prints graph area screen image.
PGT Plots graticule.
PLD Plots data area only,
PLH Plots header.
PLM Plots markers and limits.
PLS Plots entire screen,
PLT Plots data traces only.
PMK Prints tabular data for markers.
PMN Plots menu.
PMT Prints tabular data for traces and markers,
PST Stop print/piot.
PTB Prints tabular data for dispiayed traces.
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Table 8-3. Setup Commands for Hard Copy Output

K’:;,:Liigi Command Description
Hard Copy DPN Defines pen number for data.
Menu key and .
function GPN Defines pen number for graticule.
HDO Turns off tabular data headers and page formatting,
HD1 Turns on tabular data headers and page formatting.
HPN Defines pen number for header.
LoT Defines label string for Date/Time. String may be up to 15 characters in length.
LID Defines label string for device 1.D. String may be up to 15 characters in length,
LMS Defines label skring for modelfserial number. String may be up to 15 characters in
length.
LNM Defines label sting for operator's name. String mayv be up to 15 characters in
length.
LOC Enter label string for operator's comments. String may be up to 78 characters in
length,
MPN Defines pen number for markers and limits.
PBL Selects quarter-size plot, bottom left corner,
PBR Selects quarter-size plot, bottom right corner.
PFL Selects full-size plot.
PTO-PTS Selects tabular printout points skipped, 0-9.
PTL Selects quarter-size plot, top left corner.
PTR Selects quarter-size plot, top right comer.
SPD Defines pen speed percentage.
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Table 8-4. Svstem State Commands (1 of 2)

Table 8-4 lists the system state commands. These commands are used
to specify CRT display parameters, information display format, and
other parameters that control the operation of the system. The function
of approximately half of these commands is to display test set connector
type information on the system screen.

Front Panel -
Key/Function Command Description
Not avaiiable from | BCO Turns CRT display off.
front panet )
BCH Turns CRT display on.
BCX? Output CRT display on/off status.
Utility Menu key, DCH Dispiays channel 1 and 2 operating parameters.
Display instru- ; .
ment State Pa- DC3 Disptays channel 3 and channel 4 operating parameters.
rameters DCP, DCP1 Dispiays calibration parameters, first page.
bBCP2 Displays calibration parameters, second page.
DFP Displays front panel instrument state.
DGES Displays GPIB status information.
Not available from | FOF Causes frequency information to be blanked.
front panel . . :
FON Turns on frequency information display.
FOX? Output frequency display btanking ON/OFF staius.
Utitity Menu key, DF2 Displays 2.4 mm female connector information.
Calibration . - :
Components DF3 Displays GPC-3.5 female connector information,
Utitity function DFK Displays K female connector information,
DFN Displays type N female connector information.
DFS Displays SMA female connector information.
DET Disptays TNC femaie connector information.
DFV Displays V female connecior information.
DG7 Displays GPC-7 male connector information.
Utitity menu key, DDo Turn off data drawing.
Data Drawing -
function DDt . Turn on data drawing.
pD1? Pata drawing ON/OFF query.
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Table 8-4. System State Commands (2 of 2)
Front Panel .
Key/Function Command Description
Utility Menu key, Dm2 Displays 2.4 mm male connector information.
Calibration - X .
Components DM3 Displays GPC-3.5 male connector information.
Utlity function DMK Displays K male connector information.
DMN Displays TYPE N male connector information.
DMS Displays SMA male connector information.
DMT Displays TNC maie connector information.
DMV Displays V male connector information.
DWG Displays waveguide parameters.
Default Program RST, *RST, RSTO, Resets 372XXA to default parameters.
Key" RST1 *Note: RSTO=Default key + 0
RST1=Default key + 1
Ciear/Ret loca RTL Return io local (front panel) control.
Key
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The Save/Recall commands listed in Table 8-5 allow the sysiem user to
save and recall:

1 Front panel setup data to and from internal memory.

1 Calibration and front panel setup data to/from the disk. See disk
commands SAVCAL and RCLCAL, Table 8-6.

Table 8-5. Front Panel Memory Save/Recall Commands

Command Description
Front Panel
Key/Function SV1-8V10 Saves front panel setup to internal memory, location 1 through 10.
RC1-RC10 Recalls front panel setup data from internal memory, location 1 through 10.
Table 8-6. Front Panel and Calibration Setup Disk Save / Recall Commands
Front Panel -
Key/Function Command Description
Save/Recalt SAVCAL Saves calibration data and front panet setup to fite on floppy disk.
Menu key and " ) -
function SAVCALH Saves calibration data and front panei setup to file on hard disk.
RCLCAL Recalls calibration data and front panet getup from file on floppy disk.
RCLCALH Recalls calibration data and front panei setup from file on hard disk.

8-8
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8"6 DISK FUNCTION The Disk Function commands perform the same functions as the Hard
COMMANDS Copy key group Menu key selections. These commands are listed in

Table 8-7 (page 8-11). They are used for the following:
O Copying files between disks

Deleting files from a disk

Saving files to a disk

Formatting a floppy disk

Loading calibration files from a cal kit disk

Qutputting a disk directory listing to the GPIB

Printing a disk directory listing

Recalling files from a disk

Ooo0Doocaoganonno

New Disk Function Because of the increased number of file types handled by Version 1.02
Commands of the 372XXA software, most disk function command mnemonics were
replaced with newer mnemonics that include the Operation Type, File
Type, and Target Disk type in the command name.

NOTES

The original commands (Ver 1.02) are still supported to
guarantee backwards compatibility. However, always use
the new commands for applications programs not requiring
backward compatibitity.

Refer to Chapter 3 for examples showing usage of Disk
Functions Commands.

It should be noted that the three character File Type included in the
command name ig also the file extension added to the filename prior to
accessing the disk. Each command mnemonic is made up of three fields
concatenated together as shown below:

IMNEMONIC] = [Operation Type] [File Type] [Target Disk]

Operational Type — The type disk operation performed is indicated
by the first three letters of the command mnemonic,

CPY - Copy the file between disks
DEL - Delete the file from a disk
RCL - Recall the file from a disk
SAV - Save the file to a disk

File Type — The file.type operated on is indicated by the second three
letters of the command mnemonic.

ALC - Hardware ALC calibration data
ALL - Combined hardware calibration data

372XXA GPIB PM 8-9




SYSTEM

DISK FUNCTION

FUNCTIONS COMMANDS

CAL - Front panel and calibration data
DAT - Tabular data

ELG - Error Log listing

FRE - Hardware frequency calibration data
LOG - Service Log listing

NRM - Trace memory data

Target Disk — The target disk operated on is indicated by the last
portion of the command mnemonic, as follows:

For commands of the CPY operation type, the Target Disk is de-
fined by the last two characters of the command as follows:

FH - Copies file from the floppy disk to the hard disk
HF - Copies file from the hard disk to the floppy disk

For commands of the other operation types, the Target Disk field
is defined by the last letter of the command (or omission thereof)
as follows:

Last letter = H- Performs operation from/to the hard disk

No letter - Performs operation from or to the floppy disk
RCL Operation  Most commands of the RCL operation type recall the associated file
Type Commands into internal memory. The following exceptions apply:

RCLDAT and RCLDATH recall the tabular data from disk and send
it to the printer for printing.

RCLELG and RCLELGH recall the error log from disk and send it
to the printer for printing,

RCLLOG and RCLLOGH recall the service log from disk and send
it to the printer for printing.

Filename Most disk function commands require that a filename be included after
Considerations the mnemonic. This filename must conform to the String Program
Data format as defined in IEEE488.2. The commands that do not re-
quire z file name are:

All digk commands dealing with the ALC, ALL and FRE file types.

The filename associated with these commands is assumed to be
HW_CAL

INT - Initialize (format)} floppy disk

LKT - Load calibration kit information from floppy disk
ODR - Output directory listing of the floppy drive
ODRH - Output directory listing of the hard drive

PDR - Print directory listing of the floppy drive

8-10
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PDRH - Print directory listing of the hard drive

Rules for generating filenames:
1) Filenames must be enclosed within single or double quotes

2} No file extension is to be included {It is generated automatically
by the 372XXA.)

3) B characters maximum

4) Alphabetic (A - Z, a - z) and numeric (0 - 9) characters plus the
underscore character (_) are permitted. All others are forbidden.

B} The first character must be an alphabetic type

6} All alphabetic characters are converted to upper case before ac-
cessing the disk.

Data Disk Command 'The following precautions must be observed when using data disk com-
Precautions mands:

1 A data disk must be in the floppy drive before issuing a com-
mand which accesses the floppy drive, otherwise an execution er-
ror will occur due to the failure of the command.

0 The INT command immediately formats the disk loaded in the
floppy drive. Any data on the disk will be destroyed. Use this com-
mand carefully.

Table 8-7. Disk Functions Commands (1 of 3)

Front Panel

Key/Function Command Description

Hard Copy Menu CPYALCFH* Copy ALC Cal file from floppy to hard disk
gﬁﬁ's?ﬁ‘cg&er& CPYALCHF* | Copy ALC Cal file from hard to fioppy disk

CPYALLFH* Copy Combined Hardware Cal file from floppy to hard disk
CPYALLHF" Copy Combined Hardware Catl file from hard to floppy disk
CPYCALFH Copy Calibration/Front Panel Setup from floppy 1o hard disk
CPYCALHF Copy Calibration/Front Panel Setup from hard to floppy disk
CPYDATEH Copy Tabuiar Data file from floppy to hard disk
CPYDATHF Copy Tabuiar Data file from hard io floppy disk
CPYELGFH Copy Error Log file from floppy to hard disk
CPYELGHF Copy Error Log file from hard o fioppy disk
CPYFREFH* Copy Frequency Cal file from floppy to hard disk
CPYFREHF" Copy Frequency Cal file from hard to floppy disk

* Commands marked with an asterisk are for service use only.
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Table 8-7. Disk Functions Commands (2 of 3)

:;;;L:zzi Command Description
Hard Copy Menu CPYLOGFH Copy Service Log file from floppy to hard disk
Eﬁi's?isnkc? Opnera~ CPYLOGHF Copy Service Log fite from hard fo floppy disk
{Continued) CPYNRMFH Copy Trace Memory File from fioppy to hard disk

CPYNRMHF Copy Trace Memory File from hard to floppy disk
DELALCY Delete ALC Cal file from floppy disk
DELALCH* Delete ALC Cal file from hard disk
DELALLY Delete Combined Hardware Cal file from floppy disk
DELALLH" Delete Combined Hardware Cal file from hard disk
DELCAL Delete Calibration/Front Panel Setup from floppy disk
DELCALH Delete Calibration/Front Panel Setup from hard disk
DELDAT Delete Tabular Data file from floppy disk
DELDATH Delete Tabular Data file from hard disk
DELELG Delete Error Log file from floppy disk
DELELGH Deiete Error Log file from hard disk
DELFRE" Delete Frequency Cal file from floppy disk
DELFREH” Delete Frequency Cal file from hard disk
DELLOG Delete Service Log file from floppy disk
DELLOGH Delete Service Log file from hard disk
DELNRM Delete Trace Memory Fite from floppy disk
DELNRMH Delete Trace Memory File from hard disk
INT Initialize (format) floppy disk

NOTE: Formatting may require 3 — 5 minutes to complete
LKT Load calibration kit information from floppy disk
ODR QOutput directory fisting of the floppy drive
ODRH Quiput directory listing of the hard drive
PDR Print directory listing of the floppy drive
PDRH Print directory listing of the hard drive
RCLALC" Recall ALC Cai file from floppy disk
RCLALCH" Recall ALC Cai file from hard disk

+ Commands marked with an asterisk are for service use only.

8-12
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Table 8-7. Disk Functions Commands (3 of 3)

:;;:;ig;i'n Command Description
Hard Copy Menu RCLALL" Recall Combined Hardware Cai file from floppy disk
key, Disk Opera- "ol ALLH* . | Recall Combined Hardware Cal file from hard disk
tions function
{Continued) RCLCAL Recall Calibration/Front Panel Setup from floppy disk

RCLCALH Recall Calibration/Front Panel Setup from hard disk
RCLDAT Recall Tabular data fite from floppy disk o printer
RCLDATH Recall Tabular data fite from hard disk to printer
RCLELG Recall Error Log file from floppy disk to printer
RCLELGH Recall Error Log file from hard disk to printer
RCLFRE” Recall Frequency Cal file from floppy disk
RCLFREH" Recall Frequency Cal file from hard disk
RCLLOG Recall Service Log file from floppy disk to printer
RCLLOGH Recall Service Log file from hard disk to printer
RCLNRM Recall Trace Memory File from floppy disk
RCLNRMH Recall Trace Memory File from hard disk
SAVALC* Save ALC Cal to floppy disk
SAVALCH* Save ALC Cal to hard disk
SAVALL* Save Combined Hardware Cai to floppy disk
SAVALLH* Save Combined Hardware Cat te hard disk
SAVCAL Save Calibration/Front Panet Setup to floppy disk
SAVCALH Save Calibration/Front Pane! Setup to hard disk
SAVDAT Save Tabular Data to floppy disk
SAVDATH Save Tabular Data to hard disk
SAVELG Save Error Log to fioppy disk
SAVELGH Save Error Log to hard disk
SAVFRE* Save Frequency Cal to fioppy disk
SAVFREH® Save Frequency Cal to hard disk
SAVLOG Save Service Log to floppy disk
SAVLOGH Save Service Log to hard disk
SAVNRM Save Trace Memory 1o floppy disk
SAVNRMH Save Trace Memory to hard diskp
= Commands marked with an asterisk are for service use ontly,
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Other Disk Function Disk function commands that were used with 372XXA systems with
Commands Version 1.01 Software are listed in Table 8-8. These commands are sup-
ported by 372XXA Version 1.02 software to provide program compatibil-
ity with older programs written for these units.
Table 8-8. Other Disk Function Commands (For Compatibility with 372XXA
w/ Ver 1.01 Software) '
Command Description
DEC Same as DELCAL
DECH Same as DELCALH
DED Same as DELDAT
DEDH Same as DELDATH
DEN Same as DELNRM
DENH Same as DELNRMH
RCK Same as RCLNRAM
RCKH Same as RCLNRMH
RLD Same as RCLCAL
RLDH Same as RCLCALH
RTB Same as RCLDAT
RTBH Same as RCLDATH
SBK Same as SAVNRM
SDKH Same as SAVNRMH
STO Same as SAVCAL
STOH Same as SAVCALH
TDD Same as SAVDAT
TDOH Same as SAVDATH
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COMMANDS

The commands listed in Table 8-9 are used to provide diagnostics help
in localizing system malfunctions, performing calibration of internal cir-
cuits, testing system functions, and managing error reporting and the
service log.

NOTE

The diagnostics commands in Table 8-9 are intended for
use by only by WILTRON certified service engineers.

Table 8-9. Diagnostics Commands (1 of 3)

KFer;;tuiigi; Command Description
Opticns Menu key, | ALC Performs an internat ALC loop calibration.
Diagnostics - )
tunction DRL Sets Diagnostic read latch.

DV Displays OVM channei (analog monitor iine).

DWL Sets Diagnostic write latch,

EDG Ends the diagnostic mode.

EXD Displays external A/D input (see command SDG).

FLC Performs an internal Source frequency-linearity calibration.

IFB Run 1stIF bandpass test.

LON Runs LO1 phase-lock voltage test.

LO12 Runs LO1 D/A voltage test.

LO21 Runs LO2 main phase-lock voltage test.

1022 Runs LO2 offset phase-lock voltage test.

Lo23 Runs 1.02 BDS phase-lock voltage test.

LO24 Runs LO2 main D/A vollage test.

LO25 Runs LO2 ofiset D/A voltage test.

NRD Displays non-ratioed parameters on four channels.

RCLALC Recall ALC Cal file from fioppy disk

RCLALCH Recall ALC Cal file from hard disk

RCLALL Recali Combined Hardware Cai fite from floppy disk

RCLALLH Recali Combined Hardware Ca! file from hard disk

RCLFRE Recali Frequency Cal file from floppy disk

RCLFREH Recali Frequency Cal file from hard disk
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Table 8-9. Diagnostics Commands (2 of 3)
K‘:;'I;;ii?izL Command Description
Opticns Menu key, SAVALC Save ALC Cal to floppy disk
Diagnostics -
function SAVALCH Save ALC Cal to hard disk
(Continued) SAVALL Save Combined Hardware Cal o floppy disk
SAVALLH - Save Combined Hardware Cal {o hard disk
SAVFRE Save Freguency Cat to floppy disk
SAVFREH Save Frequency Cat to hard disk
8SDG Starts the diagnostics troubleshooting mode {see command EDG).
SBR Selects standard receiver mode.
SL1 Selects source lock mode.
SRCH Performs the Source linearity voltage test.
SRC2 Performs the Source power output voitage test.
571 Selects set-on mode.
TK1 Selects tracking mode.

8-8 PeRIPHERALS AND
SELF TESTS

Peripheral tests used to support system diagnostics are listed in Ta-
ble 8-10. All peripheral tests require user interaction and response to
messages displayed on the 372XXA screen and front panel displays.

Table 8-10. Peripheral Tests Commands

Command Pescription
DGT1-3 Disptay CRT test pafterns 1-3.
PRT? Performs a printer port test. (A test fixiure is required; refer fo the 372X XA Maintenance Manual.)
EKT Performs & keyboard test, using an externally connected keyboard.
FPT Performs a front panel test.
*TST Performs a self test and outpuls pass/fail status
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8-9 serviceEL0G ACCESS
COMMANDS

Table 8-11. Service Log Commands

Commands used to access and control the Service Log functions via the
GPIB are listed in Table 8-11.

Front Panel Command Description
Key/Function
CSsL Clears ail error messages from service log.
CAUTION:
Before using the CSL command, save any Service Log entries present. See
SAVLOG and SAVLOGH commands,
*OPT? Outnut instalied options.
PEL Prints the error list.
PSL Prints the service log in the same format as viewed from the front pane! menu.
RCLELG Recall Error Log file from floppy disk to printer
RCLELGH Recall Error Log file from hard disk to printer
RCLLOG Recall Service Log file from floppy disk to printer
RCLLOGH Recall Service Log file from hard disk to printer
SAVELG Save Error Log to floppy disk
SAVELGH Save Error Log to hard disk
SAVLOG Save Service Log to floppy disk
SAVLOGH Save Service Log to hard disk
372XXA GPIB PM 8-17/8-18
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9-2 1mme pomain
COMMANDS

Chapter 9
Special Applications
Functions

This chapter describes commands used to implement special measure-
ment functions. They are associated with the functions controlled by
the Domain key in the Measurement key group and the Option Menu
key in the Enhancement key group. These include time domain com-
mands, multiple source control commands, and rear panel output con-
trol commands.

NOTE .
Flowcharts showing the 372XXA front panel keys and asso-
clated menu sequencing are provided in Appendix B.

The time domain commands for the 372XXA are listed below in Ta-
ble 9-1. Option 2 (High-Speed Time Domain [Distance} Software op-
tion) adds these commands to the 372XXA software.

The time domain commands are used to:

[0 Specify the domain of a channel.
[ Set up operating modes and parameters for the selected process-
ing type of the channel.

Table 9-1. Time Domain Commands (1 of 3)

Front Panel

Key/Function Command

Description

Domain key and DBP

Select distance bandpass mode for active channel

function
DCA

Select automatic D.C. term calculation for lowpass mode

BCco

Select open for D.C. term for lowpass mode

pbCs

Select short for D.C. term for lowpass mode

DCV

Enter value for D.C. term for lowpass mode

DCv?

Output lowpass DC term value

DCX?

Output lowpass DC term selection

DCZ

Select line impedance for B.C. term for lowpass
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Table 9-1. Time Domain Commands (2 of 3)

K‘:;Elﬁizi; Command Description
Domgin key and DDX? Ouiput active channel domain parameter (frequency, distance, or time)
iuctcri%rLed) pLP* Select distance lowpass mode for active channel
DPI Select distance phasor impulse mode for active channei
FGT Select frequency with time gate for active channet
FQD Select frequency domain for active channel
GCT Set gate center vaiue
GCT? Ouiput gate center value
GDs Display gate symbois on active channel
GLS Select low sidelobe gate shape
GMS Select minimum sidelobe gate shape
GNM Select nominal gate shape
GOF Turn off gating on active channel
GOF? Output gating mode on active channel.
GON Tum on gating on active channel
GRT Select rectangular gate shape
GSN Set gate span value
GSN? QOutput gate span value
GSP Set gate stop value
GSP? Output gate stop value
GST Set gate start vaiue
G8T? Qutput gate start value
GSX? Qutput gate shape
LP! Select lowpass impuise response mode
LPS Select lowpass step response mede
LPSX? Ouiput lowpass response {impuise or step) for active channel
9-4 372XXA GPIB PM
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Table 9-1. Time Domain Commands (3 of 3)

KI:;:txzz?izi‘u Command Description

Domain key and MRR Restore original marker range

function

{Continued) T8P Select time bandpass mode for active channel
TDDIST Set time domain parameter to distance for active channel
TDDIST? Cutput active channel time domain parameter (iime or distance)
TRIO Turn phasor impulse response OFF for active channel
TP Turn phasor impulse response ON for active channel
TDPIX? Output phasor impulse ON/OFF status for active channel
TOTIME Set time domain parameter to me for active channet
TDX? Time Domain mode query
TLP Seiect time lowpass mode for active channel
TP Select time phasor impulse mode for active channel
WLS Select iow sidelobe window shape
WMS Select minimum sidelobe window shape
WNM Select nominal window shape
WRT Select rectangular window shape
WSX? Qutput window shape
ZCT Set zbom range center value
ZCT? Qutput zoom range center value
ZSN Set zoom range span value
ZSN? Output zoom span value
ZSP Set zoom range stop value
Z5P? Output zoom range stop value
Z8T Set zoom range start value
Z8T? Output zoom range start value

= Do not select a time domain lewpass function via the commands DLP or TLP without first performing a time domain har-
monic calibraticn. See calibration command ‘TDC'.
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9-8 MmuLTIPLE SOURCE
CONTROL COMMANDS

Table 9-2 lists the multiple source control commands. These commands
are used to define up fo five different “multiple source control bands”.
In each, the device under test (DUT), source 1, source 2, and receiver
frequency ranges may be different.

The DUT frequency range is entered using any of the frequency entry
commands. The MSD command puts the 372XXA in the DEFINE
mode, which allows entry of arbitrary frequencies for the DUT. Band
equations for source 1, source 2, and the receiver are then set up using
the ED1, ED2, EDR, ete, commands. The band equations used are
shown below. In these equations, “F” is the DUT frequency range.

For swept operation:
F = (multiplier { divisor) = (F + offset),

For CW operation:
F = (multiplier/ divisor} * (offset).

For a frequency band to be saved, the band equations must produce {re-
quencies within the operating range of the respective system compo-
nent.

Figure 9-1 shows an example program using multiple source control
commands, This program is for g fixed LO, swept IF mixer measure-
ment. The frequency values used are:

DUT range =2 ~ 6 GHz

Scource 1 =2 -6 GHz = (V1) X(F + 0)

Source 2 = 500 MHz CW = (1/1) X (500 MHz)
Receiver = 1.5 — 5.5 GHz = (/1) X (F — 500 MHz)

10 | Multipte Source Control Example

20 OUTPUT 7086; “MSD; SRT 2 GHZ; STP 6 GHZ”
30 OUTPUT 706; “BD1; BSP 8 GHZ”

40 OUTPUT 706; “ED1; ESW; EML 1 XX1"

50 QUTPUT 706; “EDV 1 XX1; EOS 0 GHZ®

60 OUTPUT 706; “ED2; ECW; EOS 500 MHZ"

70 OUTPUT 708; “EDR; ESW; EML 1 XX1"

80 OUTPUT 706; “EDV 1 XX1; EOS -500 MHZ"
90 OUTPUT 7086; “SVB; MS1"

100 END

Figure 9-1. Multiple Source Control Example
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Table 9-2.  Multiple Source Control Commands

:;;,’;Liigiln Command Description
Options Menu key, BD1 - BDS Select multiple socurce control band 1-5. Values are limited tc current DUT
Muttiple Source range.
Control functicn
BSP Enter band stop frequency for multiple source control. Terminate entry in
GHZ, MHZ, or KHZ,
BSP? Stop frequency for current band query.
BST Enter band 1 startup frequency for multiple source control. Terminate entry in
GHZ, MHZ, or KHZ.
B3T? Start frequency for current band query.
CLB Clear all multiple source control band definitions.
ECW Multiple source control equation in CW mode.
ED1 Edit source 1 multiple source control equation.
ED2 Edit source 2 muttipte source control equation.
EDR Edit receiver multiple source controt equation.
EDV value Set multiple source control equation divisor.
EDV? Divisor for equation being edited guery.
EML value Set multiple source control equation multiplier.
EML? Muitiplier for equation being edited query.
EOS value Set multiple source contral equation offset frequency.
EOS? Offset frequency for equation being edited query.
ESW Multiple source cordrol equation in sweep mode
EXwW? Multiple source sweep/CW flag for equation being edited query.
MSC Multiple source control off
MS1 Multipie source control on
MSD Multipie source control define model
MSX? Muitipte source ON/GFF/DEFINE mode query.
sve Save muitiple source control band definition
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9-4

REAR PANEL OUTPUT
CONTROL COMMANDS

Table 9-3 lists the commands for controlling the rear-panel voltage cut-
put of the 372XXA. The RV1 command enables the output and com-
mand RVO0 disables it. The orientation of the output can be set to either
horizontal (RVI), vertical (RVV}, lock direction (RV1.), or DC value
(RVD).

In the horizontal mode, the voltage output is a digital ramp starting at
the voltage start value set by command VST and ending at the voltage
stop value set by command VSP. The start value corresponds to the
first point of the sweep and the stop value corresponds to last point of
the sweep. In the vertical mode, the output voltage is a measure of the
instantaneous data point value. The output voltage is related to the
scaling of the graph for channel 1. The reference line corresponds to
the zero volt value and each graticle line is equal to & +1 volt value
span. The values set by the VST and VSP commands have no effect in
the vertical mode.

In the lock direction mode, the start voltage value is output for forward
sweeps (lock to Ra). The stop voltage value is output for reverse sweeps
{lock to Rb).

In the DC value mode, the rear panel output voltage is set to the DC
value programmed with the RPO command.

9-8
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Table 9-3. Rear Panel Output Control Commands

gfﬁﬁiﬁﬁ; Command Description
Options Menu key, RPO value Set value for direct rear panel voltage. Values are —10.C00V to +10.000V.
Aear Panel Qutput
Control function RPO? Rear panef output voltage value query.
RVO Disable the rear panel output voltage updating function.
RVt Enable rear panel oulput voltage updating function,
RV1? Rear panel output voltage ON/QFF query.
RVD Rear panel output mode = dc value.
RVH Select horizontal rear output voltage mode.
RVL Select lock direction output voliage mode.
RVV Select vertical rear output voltage mode.
RVX? Rear panel output voltage (analog ocut) mode query.
VSP vaiue Set stop value for rear panel output voliage.
VSP? Rear panel ocutput voltage stop value guery.
VST value Set start value for rear panel cutput voltage.
V&T? Rear panel output voltage start value query.
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Part 3
Programming
Reference

This part consists of three chapters that provide programming ref-
erence information for the 372XXA VNA. '

Chapter 10 - provides a list of all GPIB commands for the
372XXA. The listing for each command (mnemonic) includes
relevant details about the command,

Chapter 11 - provides general (non-command specific) tabular
information for the 372XXA. Much of this information is pre-
sented in Chapters 4 through 10, but is provided in this chapter
for easy access.

Chapter 12 - provides a list of all Error Messages related to
remote- only (GPIB) operation of the 372XXA.
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- APR Sets the group delay aperture on the active
channel.

GCommand mnemoni¢ /-

Command function.

Command Syntax String

Syntax:

vall
unit(s)

Allowable values for the Aemar ks:

command argument{s), if
any. The mnemonic
shown in boldface type is
the default units suffix

/

Additional Description
Fields as required

Data I/0:

Status
Reporting:

Related
Commands:

DISPLAY CONTROL (Ch 4)

Indicates the Command’s
“Functional Group™ and
chapter where located.

APR vall unit(s)

0.0 ~ 20.0
XX1, XX3, XM3

Programming hints, how to use the command, and/or expanded
description of command.

Description of data input or output due to this command. See
paragraph 10-3 and Chapter 7, par 7-2 for details.

Status Reporting bit(s) or functions unique to this command.

Commands that impact or relate to this command.

Figure 10-1. Tvpographic Conventions for the Command Listings
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Chapter 10
Command Dictionary

This chapter provides a listing of GPIB programming commands {mne-
monics) used with the Model 372XXA Vector Network Analyzer.

The typographic conventions, abbreviations, and syntax legend used
throughout this chapter to define the GPIB commands are described
in Figure 10-1 (opposite page).

The data input and output formats and templates, referred to through-
out this chapter, are delimited with the less-than and greater-than
characters (< »). These characters are not part of the data; they are
only used in this fext to distinguish the data elements they represent.
See Chapter 7, Remote Only Operations, “Data Transfer” for complete
details,

372XXA data formats are summarized below:

<NR1>

This notation represents ASCII integer values. A comma (,) is used to
separate multiple values sent in a single command’s input or output
string.

Examples of values that can be represented by <NR 1> notation:

1
0
-29,179

<NR2>

This notation represents ASCII floating point values in decimal point
format. A comma (,) is used to separate multiple values sent in a single
command’s input or output string.

Examples of values that can be represented by <NR2> notation:

1.0
-0.00015
12.743,-180.07

<NR3>

This notation represents ASCII floating point values in exponential
format (scientific notation). A comma (,) is used to separate multiple
values sent in a single command’s input or output string.

372XXA GPIB PM
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Examples of values that can be represented by <NE3> notation:

1.0E9
7.056E3
9.0E2,3.42E2

<NRf>
This notation is used to signify that data can be in either <NR1>,
<NR2>, or <NR3> format as described above.

Examples of values that can be represented by <NRf> notation:

1.0E9
10.005
83,4.5E2,234.9901

«String>
This notation represents a string of 7Tbit ASCII characters (including
nonprintable characters) that is delimited (surrounded) with either

b “®n
single quotes ') or double quotes {“ ”). The string can include text for-

matting characters such as linefeed, space, or carriage return.

Note that if a double quote character must be sent as part of the
string, then it must be followed by an additional double quote. Alterna-
tively, the string can be sent using single quotes (See “cal_file” exam-
ple below.)

Examples of data represented by <String> notation:

“1/15/98"
"Save “cal_file"" now."
‘Bave “cal_file” now,’

<Arbitrary ASCII>

This notation represents undelimited 7bit ASCII text. The end of the
text must be terminated with the OA character (decimal 10) and con-
current setting (*) of the GPIB End of Transmigsion State (EQI}. This
requirement makes it necessary for <Arbitrary ASCII> text to be
transmitted only at the end of a program or response message, i.e. at
the end of a multiple input or output statement.

Example of data represented by <Arbitrary ASCII> notation:
Wiltron,37247A,123456,1.0<0A"EQL>

The example shows a sample response from the *IDN?, 488 2 common
query. In the example, the instrument identifies itself as a Wiltron
37247A, with serial number 123456, and software version 1.0 in-
stalled. Note that decimal 10 (0A character) must be sent with the
EOI to signal end of transmission.

10-4
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10-6 commanps

<Arbitrary Block>

This notation represents data that is transmitted as 8bit data bytes
{00-FF hex, 0-255 decimal, notation is <DAB>). This is useful for trans-
mitting large blocks of formatted ASCII or binary data or unformatted
binary data. The data stream is immediately preceded by a variable
length ASCII header that is encoded with the number of data bytes to
be sent. The header always starts with the pound (#) character. Figure
10-2 below describes the header and the transmitted data messages.

[fitdni.  my<DAB>1 .. <DAB>d

Where:

# = The pound sign character. Required for binary data transfer.

n = Number of digits to follow (m1..mn; that make up the number
m.

mi.Mmn = Taken together, this makes up the number m which is
the number of data bytes to follow that constitute the re-

' guested data.

<DAB> = An 8 bit binary data byte. This is the data {or informa-

tion) being sent.

NOTE

If n =0, then mis omitted, and transmission end is
signaled by sending the linefeed character (0A, or deci-
mal 10} and concurrent setting (*) of the GPIB End Of
Transmission State (EOI) immediately following the last
<DAB>.

Figure 10-2, <Arbitrary Block> Data Format

Throughout this chapter, the distinctive, white on black text, in the up-
per corner of each command’s description area, is the functional group
to which the command belongs (see Figure 10-1 on page 10-2). The
37200A GPIB Funetion Groups are described in Chapters 4 through 9;
they provide descriptive details and tabular data that apply to the
group as a whole.

Data referenced in many places within this chapter.is located in Chap-
ter 11, Instrument Data.

The remaining pages in this chapter provide an alphabetical listing of
the commands {mnemonics} used to program the Madel 372XXA Vec-
tor Network Analyzer.
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*CLS COMMAND
*ESE DICTIONARY
*GLS Clear all Event Registers summarized in the IEEE 488.2 (Ch 7)
Status Byte
Syntax:  *CLS
Status  Clears the Standard Event Status Register, the Extended Event
Reporting:  Status Register, and the Limits Status Register. Also clears the
Operation Complete Command and Query states by setting
them to idle state, i.e. no operations pending. Also clears the
GPIB error message buffers (see OGE, OGL).
*DDT Define device trigger action IEEE 488.2 (Ch 7)
Syntax:  *DDT vall
vall  Valid 37200A GPIB command sequence in <Arbitrary Block>
format
Hemarks:  Stores a command sequence to be executed when a *TRG com-
mand or the 488.1 GET message is received. The sequence
length must be 0-255 characters and may not contain the *DDT,
*TRG, ICx, ICF, ICL, IFP, IFD, ICD, and IFV commands.
Related *TRG
Commands:
*DDT? Define device trigger query IEEE 488.2 (Ch 7)
Syntax:  *DDT?
Data I!/0:  The query response is sent using the <Arbitrary Block> format
(paragraph 10-3).
*ESE Set Standard Event Status Enable Register IEEE 488.2 (Ch 7)
Syntax:  *ESE vall
vall 0-255
Remarks:  Sets the bits of the Standard Event Status Enable Register to
the binary weighted bit pattern of the decimal value entered.
The register is cleared by sending a value of 0,
Data I/O:  The value is input in ASCII <NRf> format (paragraph 10-3),
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COMMAND *ESE?

DICTIONARY *IST?
*ESE? Standard Event Status Enable Register query IEEE 488.2 (Ch 7)

Syntax:  *ESE?

Remarks:  Returns the decimal value of the bit pattern of the Standard
Event Status Enable Register. The value is 0-255.

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3).

*ESR? Standard Event Status Register query IEEE 488.2 (Ch 7)

Syntax:  *ESR?

Remarks:  Returns the decimal value of the bit pattern of the Standard
Event Status Register and clears it. The value is 0--255.

Data I/(:  Qutputs value in ASCII <NR1> format (paragraph 10-3).

*IDN? Identification query HEEE 488.2 (Ch 7}

Synfax:  *IDN?

Remarks:  This query returns the 37200A identification string. The string
consists of four comma separated fields as follows:

Wiltron,<Model>,<Serial #>,<Software Revision>
The actual model number, serial number, and software revision
of the 372XXA queried will be passed. The maximum length of
the string is 72 characters.

Data I/O:  Outputs an <Arbitrary ASCII> format (paragraph 10-3).

Related  OID, *OPT?
commands:

*IST? Individual Status Message (ist) query IEEE 488.2 (Ch 7)

Syntax:  *IST?

Remarks:  The ist is the status bit sent by the 37200A in response to a par-
allel poll. The *IST? query outputs the value of the ist without
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*OPC

COMMAND
*OQPT? DICTIONARY
having to perform a parallel poll. The output value is 1ifist is
TRUE, 0ifitis FALSE,

Data 1/0:  Outputs value in ASCII <NR1> format (paragraph 10-3).

Related  *PRE, *PRE?
Commands:
*OPC Operation complete status IEEE 488.2 (Ch 7)
Syntax:  *0OpC
Status  Sets the Operation Complete bit 0 in the Standard Event Status
Reporting:  Register after all pending operations are complete.
Related  *OPC?
Commands:
*oPC? Operation complete query IEEE 488.2 (Ch 7)
Syntax: *OPC?
Remarks:  Ouputs an ASCII “1” after all pending operations are complete.
Deata 1/0:  Outputs value in ASCII <NR1> format (paragraph 10-3).
Related *0OPC
Commands:
*OPT? Options identification query IEEE 488.2 (Ch 7)

Syntax:  *QOPT?

Remarks:  This query returns the installed, reportable 37200A options iden-
tification string. The string consists of comma separated fields
containing the option numbers or a 0 if none are installed. The
maximum length of the string is 255 characters.

Data I/O:  Outputs an <Arbitrary ASCII> format (paragraph 10-3)

10-8

372XXA GPIB PM




COMMAND *PRE
DICTIONARY *RST

Related  OID, *IDN?
commands:

*PRE Set Parallel Poll Enable Register IEEE 488.2 {Ch 7)
Syntax:  *PRE vall
vall 0 - 65535
Remarks:  Sets the bits of the Parallel Poll Enable Register to the binary
weighted bit pattern of the decimal value entered. The register

is cleared by sending a value of 0.

Data 1/O:  The value is input in ASCIH <NRf> format (paragraph 10-3}.

*PRE? Parallel Poll Enable Register query IEEE 488.2 (Ch 7)
Syntax:  *PRE?

Remarks:  Returns the decimal value of the bit pattern of the Parallel Poll
Enable Register.

Data I/0:  Outputs value in ASCII <NR1> format {paragraph 10-3).

Related = *IST?
Commands:

*RST Reset to default state. IEEE 488.2 (Ch 7)

Syntax:  *RST

Remarks:  Resets the 372XXA to default state with all user programmable
parameters set to their default values. Default state settings are
listed in Chapter 11. This command does not affect the Output
Queue, any Status or Parallel Poll Registers, or the 372XXA
GPIB address setting.

Related  RST RSTO, RST1
Commands:
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*SRE COMMAND
*TRG DICTIONARY

*SRE Set Service Request Enable Register IEEE 488.2 (Ch 7)

Syntax:  *SRE vall
vall  0-255

Remarks:  Sets the bits of the Service Request Enable Register to the bi-
nary weighted bit pattern of the decimal value entered. The reg-
ister is cleared by sending a value of 0. Note that the Master
Summary Status (MSS) bit 6 {decimal 64} will be ignored since
it represents the summary of all enabled status bits (bits 0-5, 7).

Data I/O:  The value is input in ASCII <NRf> format (paragraph 10-3).

*SRE? Service Request Enable Register query IEEE 488.2 (Ch T)
Syntax:  *SRE?
Remarks:  Returns the decimal value of the bit pattern of the Service Re-
quest Enable Register. The value will be 0 - 63, or 128 - 191,
with the MSS bit 6 (decimal 64) zeroed out (See *SRE).

Data 1/10:  Outputs value in ASCIT <NR1> format (paragraph 10-3)

*STB? Status Byte query IEEE 488.2 {Ch 7)

Syntax:  *STB?

Remarks:  Returns the decimal value of the bit pattern of the Status Byte
and the Master Summary Status bit 6. The value will be 0~255.

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3)

*TRG Trigger IEEE 488.2 (Ch 7)

Syntax:  *TRG

Remarks:  The previously defined trigger action using the *DDT command
will be placed in the GPIB input buffer, parsed, and executed.
This is the instrument specific equivalent of the 483.1 GET,
Group Execute Trigger message.

10-10 372XXA GPIB PM




COMMAND STST?
DICTIONARY *WAI
Related  *DDT, *DDT?
Commands:
TST? Perform self test and output pass/fail result. IEEE 488.2 (Ch 7)
Syntax: *TST?

Remarks:  Causes the 37200A to perform an extensive, fully automated in-
ternal circuits self test. Detailed error messages indicating self
test failures, if any, are placed in the service log in the order
they occur. The query returns a “1” if any part of the self test
failed, or a “0” when passed.

CAUTION
‘When commands TST or *T'ST? are sent to the 372XXA,
the VNA output power is momentarily set to the model-
dependent Rated Power level during the self test. En-
sure that any equipment connected to Port 1 or Port 2
will not be damaged by this power level.

Data I/O:  Returns a value in ASCII <NR1> format (paragraph 10-3).

Related  ONE, OEL, OSL, PSL, TST
Commands:
*WAS Wait-to-continue IEEE 488.2 (Ch 7)
Syntax:  *WAI

Remarks:  Suspends the execution of any further commands or queries un-
til all pending operations are completed. Note that this com- '
mand is required by the 488.2 Standard but has no effect on
37200A operation. The 37200A executes all commands sequen-
tially, i.e. it will always wait for commands and queries to finish
executing prior to processing new commands,

Related  *OPC, *OPC?
Commands:
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Al2 COMMAND
ABT DICTIONARY
A12 Simulate 12-term calibration CALIBRATION {Ch 5)
Svyntax: Al2
Remarks:  This command sets the error correction type vou wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the ealibration data arrays you wish to apply to the
measured data then issue the CON command to turn on correc-
tion ‘
Related  IC1-IC12, ICL, CON. Also see C12, 0C1-0C12, OCL
Commands:
A8BR Simulate 1 path, 2 port reverse path calibra- CALIBRATION (Ch 5)
tion :
Syntax:  ASBR
Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issuie the CON command to turn on correc-
tion.
Related  1C1-IC5, CON. Also see C8R, OC1-0C5
Commands:
ABT Simulate 1 path, 2 port forward path calibra- CALIBRATION (Ch 5)
fion
Syntax: R8T
Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issue the CON command to turn on correc-
tion.
Related  IC1-IC5, CON. Also see C8T, OC1-0OC5
Commands:
ABT Simulate transmission-only calibration for CALIBRATION {Ch 5)
both forward and reverse paths
Syntax: BBRT
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COMMAND ADD
DICTIONARY ALC

Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. Afterissuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issue the CON command to turn on correc-
tion.

Related  1C1-1C2, CON. Also see CBT, OC1-0C2

Commands:
ADD Selects addition as trace math for active chan- DISPLAY (Ch 4}
nel.
Syntax: BDD
Remarks:  Store trace data to memory. Issue this command then normalize
the trace to display the complex addition result of measured
data and memory data.
Related  CHI1-CH4, STD, DNM
Commands:
AFT Simulate transmission-only forward path eali- CALIBRATION (Ch 5)
bration
Syntax:  AFT
Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issue the CON command to turn on correc-
tion.
Related  IC1, CON. Also see CFT, OC1
Commands:
ALC Initiates ALC loop internal ealibration DIAGNOSTICS (Ch 8)

Syntax: ALC

Remarks:  For service use only.
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ANNCOL COMMAND
AHX? DICTIONARY
ANNCOL Enter the color number of annotation and SYSTEM STATE (Ch 8)
menu text
Synlax:  ANNCOL
vall: 0-47
Remarks:  Color palette numbers are listed in Table 10-3 at the end of this
chapter.
Related  DATCOL, GRTCOL, LAYCOL, MKRCOL, MNUCOL, TRCCOL,
Commands:  ANNCOL?
ANNCOL? Annotation and menu text color number query SYSTEM STATE (Ch 8)
Syniax:  ANNCOL?
Data I/0:  Outputs the color palette number in ASCII <NEK1> format.
Related  DATCOL?, GRTCOL?, LAYCOL.?, MKRCOL?, MNUCOL?,
Commands: TRCCOL?, ANNCOL
AHO Turn automatic DUT protection off SYSTEM STATE (Ch B)
Synfax:  AHO
Related  AH1, AIX?
Commands:
AH1 Turn automatic DUT protection on SYSTEM STATE {Ch 8)
Synfax:  AH1
Related  AHO, AIX?
Commands:
AHX? Output automatic DUT protection on/off SYSTEM STATE (Ch 8)
status
Syntax:  BEX?
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COMMAND AMKR
DICTIONARY AOF?

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3) as fol-
lows: (0=Automatic DUT Protection is off, 1=Automatic DUT
Protection is on)

Related A0, AHL

Commands:
AMKR Select active marker on all channels marker MARKERS (Ch 6)
mode

Syntax:  AMKR

Related FMKR, NMKR, SMKR, XMKR
Commands:

[ENHANCEMENT (Ch 4)

AQF Turn data averaging OFF
Syntax: noF
Remarks:  Restarts the sweep. Does not change the currently set number.

Related AVG, WFS
Commands:

AOF? Is data averaging ON or OFF? ENHANCEMNT {Ch4)

Synfax:  AOF?

Data I/O:  Outputs a 1if ON, 0 if OFF in ASCII <NR1> format (paragraph
10-3).

Related  AOF, AVG
Commands:
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AON COMMAND
ARB DICTIONARY
AON Turn data averaging ON ENHANCEMENT (Ch 4)
Syntax:  AON
Remarks:  Restarts the sweep, but does not change the averaging value
that is currently set.
Related  AVG, AOF, WFS
Commands:
APR Set group delay aperture for active channel in DISPLAY (Ch 4)
percent
Synitax: APR vall unit(s)
vall: 0.0 t0 20.0
unit{sh:  XX1,XX3, XM3
Related  CH1-CH4, DLA
Commands:
APR? Group delay aperture for active channel query DISPLAY (Ch 4)
Syntax:  APR?
Data I/O:  Outputs value in ASCIT <NR3 > format (paragraph 10-3)
ARB Simulate reflection-only calibration for both CALIBRATION (Ch 5)
forward- and reverse-paths
Syntax:  ARB
Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issue the CON command to turn on correc-
tion.
Related  IC1.-1C8, CON. Also see CRB, OC1-0C68.
Commands:
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COMMAND ARF

DICTIONARY ART
ARF Simulate reflection only forward path calibra- CALIBRATION {Ch 5)
tion

Syntax:  ARF

Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issue the CON command to furn on correc-
tion.

Related  IC1-IC3, CON. Also see CRF, 0C1-0C3

Commands:
ARR Simulate reflection-only reverse path CALIBRATION (Ch 5)
calibration

Syntax:  ARR

Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issue the CON command to turn on correc-
tion.

Related  1C1-1C3, CON. Alse see CRR, OC1-0C3

Commands:
ART Simulate transmission-only reverse path cali- CALIBRATION (Ch 5)
bration

Syntax:  ART

Remarks:  This command sets the error correction type you wish to simu-
late; it does not perform a calibration. After issuing this com-
mand, input the calibration data arrays you wish to apply to the
measured data then issue the CON command to turn on correc-
tion.

Related  IC1, CON. Also see CRT, OC1
Commands:
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ASC COMMAND
AST? DICTIONARY

ASC Auntoscale the active channel DISPLAY {Ch 4)

Syntax:  ASC

Remarks:  For best results, wait for a full sweep before issuing command.

Related  CHI1-CH4, WFS
Commands:

ASP Sets stop-sweep-position angle for polar dis- DISPLAY (Ch 4)
play on active channel

Syntax: ASP vall unit(s)

vall  ~360.00 to 360.00
unit{s): DEG

Related  CHI-CH4, PCP, PCS, AST
Commands:

ASP? Stop-sweep-position angle for polar display on DISPLAY (Ch 4)
active channel query

Syntax:  ApsP?

Data II0:  Outputs value in ASCII <NR3 > format (paragraph 10-3).

AST Set start-sweep-position angle for polar dis- DISPLAY (Ch 4)
play on active channel

Syntax: AST vall unit{s)

vall  -3860.00 to 360.00
unit(s): DEG

Related  CHI1-CH4, PCP, PCS, ASP
Commands:

AST? Start-sweep-position angle for polar display DISPLAY (Ch 4)
on active channel query

Syntax:  AST?
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COMMAND ATTN
DICTIONARY BBZ

Data I/O:  Outputs value in ASCII <NR3 > format (paragraph 10-3).

ATTN Attach next segment and make it the active LIMITS (Ch 6)
segment

Syntax:  ATTN

Related  CH1-CH4, 1L01-1.10, U01-U710, DIS,
Commands: BEGN

AVG Turn data averaging ON and set number of av- ENHANCEMENT (Ch 4)
erages.

Syntax: AVG vall unit(s)

vall 1to 4095
unit(s):  XXI1, XX3, XM3

Remarks:  Restarts the sweep.

Related  AOF
Commands:

AVG? Number of averages query ENHANCEMENT (Ch 4)

Syntax: 2avG?

Data 1/0:  Qutputs value in ASCII <NR1> format (paragraph 10-3).

BBL Select broadband load for use as calibration CALIBRATION {Ch 5)
standard

Syntax:  BBL

Related  SLD

Commands:
BBZ Enter broadband load impedance for CALIBRATION (Ch 5)
calibration

Syntax: BBZ vall unit(s)
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BCO COMMAND
BDI1-BD5 DICTIONARY

vall 1.0 to 9999.99
unit(s);  XX1, OHM

BCO Turn CRT display OFF SYSTEM STATE (Ch 8)

Syntax:  BCO

Related BC1, BCX?
Commands:

BC1 Turn CRT display ON. SYSTEM STATE (Ch 8)

Syntax: BC1

Related  BCO, BCX?

Lp AR

Commands:

BCX? Output CRT display ON/OFF status SYSTEM STATE (Ch 8)

Synfax:  BCOX?

Data I/0:  Outputs a 1if ON, 0 if off in ASCII <NR1> format (paragraph

10-3).
Related  BCO, BC1
Commands:
BD1-BD5 Select band 1, 2, 3, 4, or 5 for definition. MULTIPLE SOURCE {Ch 9)

Syntax: BDx
x 1-58

Remarks:  Only commands in Multiple Source group may be issued be-
tween BDX and SVB command pairs.

Related SVB,CLB
Commands:
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COMMAND BEG
DICTIONARY BH1
BEG Begin calibration standards measurement CALIBRATION (Ch 5)
process.
Syntax: BEG
Remarks:  After calibration parameters are configured (see CALIBRATION
group), use this command fo start measuring calibration stand-
ards (data-collection process}. The prompt to connect the first
standard will be displayed. After prompt’s action is carried out,
issue commands to take calibration data for that standard and
then go to next calibration step.
Status  Extended Event Status Register bit 0 will be set when all the
Reporting:  calibration standards have been measured and the entire cali-
bration process is complete.
Related  TC1,TC2, TCD, NCS, RPC, KEC
Commands:
BEGN Begin next segment and make it the active LIMITS {Ch 6)
segment
Syntax:  BEGN
Related  ATTN
Commands:
BHO Turn bias OFF while in hold mode MEASUREMENT {Ch 4)
Syntax:  BHO
Related  BHI1, BHX?, HLD
Commands:
BH1 Turn bias ON while in hold mode MEASUREMENT (Ch 4)
Syntax: BH1
Related  BHO, BHX?, HLD
Commands:
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BHX? - COMMAND
BSP DICTIONARY
BHX? Bias turned ON or OFF during hold mode MEASUREMENT (Ch 4)
query
Svyntax: BHX?
Data I'O:  Outputs a 1if ON, 0 if OFF in ASCII <NR1> format (paragraph
10-3). -
Related B0, BH1
Commands:
BLU Select blue as third plane color SYSTEM STATE (Ch 8)
Syntax:  BLU
Remarks:  This command included for compatibility with Model 360. It sets |
the menu headers and marker colors to sky blue.
Related  CYN, MNUCOL, MKRCOL.
Commands:
BPF Set break point frequency for 3 line LRL cali- CALIBRATION (Ch 5)
bration
Syntax: BPF vall upit(s)
vall:  freqguency
unit(s):  HZ, KHZ, MHZ, GHZ
BSP Set stop frequency for current band MULTIPLE SOURCE (Ch 9)
Syntax: BSP vall unit(s)
vall:  frequency
unit(s): HZ,KHZ, MHZ, GHZ
Remarks:  Except for band 1, only band stop frequencies can be set. Band
start frequencies are automatically set to the previous band’s
end frequency.
Related  BST, BSP?
Commands:
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COMMAND BSP?
DICTIONARY BWLS

BSP? Stop frequency for current band query MULTIPLE SOURCE (Ch 9)

Syntax:  BSP?
Data I/O:  Outputs value in ASCII <NR3 > format (paragraph 10-3).

Related  BST, BSP
Commands:

BST Set band 1 start frequency

MULTIPLE SOURCE (Ch 9)
Syntax: BST vall unit(s)

vall:  frequency
unit(si: HZ, KHZ, MHZ, GHZ

Remarks:  Only band 1 start frequency can be set. Bands 2.5 automatically
start at the end of the previous band.

Related BSP
Commands:

BST? Band 1 start frequency query MULTIPLE SOURCE {(Ch 9)

Syntfax:  BST?

Data 1/0:  Outputs value in ASCII <NR3 > format (paragraph 10-3}.

BWL3 Set 3 dB for bandwidth loss value MARKERS (Ch 6)

Synfax:  BWL3

Related FMKR, BWLS, BWLS?
Commands:

BWLS Enter bandwidth loss value

Syntax: BWLS vall unit(s)

vall:  Depends on graph type; refer to Table 10-2 at the end of this
chapter.
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BWLS? COMMAND
CBT DICTIONARY
unit(s):  Depends on graph type; refer to Table 10-2 at the end of this
chapter.
Related  FMER, BWL3, BWLS?
Commands:
BWLS? Output bandwidth loss value MARKERS (Ch 6)
Syntax:  BWLS?
Data I/0:  Outputs a value in ASCIT <NR3> format (paragraph 10-3),
Related  BWL3, BWLS?
Commands:
C12 Select 12-term calibration CALIBRATION {Ch 5)
Syntax: Cl12
C8R Select 1 path, 2 port reverse path calibration 'CALIBRATION (Ch 5)
Syntax: C8R
C8T Select 1 path, 2 port forward path calibration CALIBRATION {Ch 5) |
Syntax:  C8T
CAS Clear active segmented Hmit vertical/horizon- LIMITS (Ch 6)
tal definitions
Syntax:  CAS
CBT Select transmission-only calibration for both CALIBRATION (Ch 5)
forward- and reverse-paths
Syntax:  CBT
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COMMAND CCo-CC3
DICTIONARY CFK
CC0-CC3 Enter Open Standard capacitance coefficient CALIBRATION (Ch 5)
{0, 1, 2, or 3) for use with user-defineded con-
nector on selected port
Syntax: CCx vall unit(s)
x  0-3
vall:  —9999.99 to 9999.99
unit(s): XX1
Related PI1C,P2C
Commands:
CF2 Select female 2.4 mm connector for selected CALIBRATION {Ch 5)
port
Syntax: CF2
Related P1C, P2C
Commands:
CF3 Select female GPC-3.5 connector for selected CALIBRATION (Ch 5)
port
Syntax: Cr3
Related P1C,P2C
Commands:
CFC Select female TNC connector for selected port CALIBRATION {Ch 5)
Syntax: CFC
Related P1C, P2C
Commands:
CFK Select female K Connector for selected port CALIBRATION {Ch 5)
Synitax: CFK
Related P1C, P2C
Commands:
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CFN COMMAND
CHI1-CH4 DICTIONARY
CFN Select female Type N connector for selected CALIBRATION (Ch 5)
port
Syntax:  CFN
Related P1C,P2C
Commands:
CFS Select female SMA connector for selected port CALIBRATION (Ch 5)
Synfax: CFS
Related PI1C,P2C
Commands:
CFT Select forward path transmission-only "CALIBRATION {Ch 5
calibration
Syntax: CFT
CFv Select female V connector for selected port CALIBRATION {Ch 5)
Syntax:  CFV
Related P1C,P2C
Commands:
CH1-CH4 Make chamnel (1, 2, 3, or 4) the active channel CHANNELS (Ch 4)
Syntax: CHx
X 1-4
Remarks:  If channel to be activated is not currently displayed, the sweep
will be restarted with the requested active channel displayed.
The channel display mode however, (single, dual, dual overlaid,
or quad), will be maintained.
Related  CHX?, WFS
Commands:
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COMMAND CHX?

DICTIONARY CMC
CHX? Active channel number query

Syntax:  CHX?

Data I'O:  Outputs value in ASCII <NR1> format (paragraph 10-3}.

cLB Clear all band definitions MULTIPLE SOURCE (Ch 9)

Syntax: CLB

CM Centimeters suffix for numerical DATA ENTRY SUFFIXES (Ch 4)

data entries.

Syntax: M

Related CMT
Commands:

cM2 Select male 2.4 mm connector for selected CALIBRATION (Ch 5)
port

Syntax: M2

Related  P1C, P2C

Commands:
CM3 Select male GPC-3.5 connector for selected CALIBRATION (Ch 5)
port

Syntax:  CM3

Related P1C, P2C
Commands:

CMC Select male TNC connector for selected port CALIBRATION (Ch 5)

Syntax:  CMC

Related PI1C, P2C
Commands:
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CMK COMMAND
CMX? DICTIONARY
CMK Select male K conmnector for selected port CALIBRATION (Ch 5)
Syntax:  CME
Related P1C, P2C
Commands:
CMN Select male Type N connector for selected port CALIBRATION {Ch 5)
Syntax:  CMN
Related P1C,P2C
Commands:
CMS Select male SMA connector for selected port ALIBRATION
Syntax: CMS
Related P1C,P2C
Commands:
CMT Centimeters suffix for DATA ENTRY SUFFIXES {Ch 4)
numerical data erdries
Syntax:  CMT
Related CM
Commands:
cMV Select Male V connector for selected port CALIBRATION (Ch 5)
Syntax: CMV
Related PI1C, P2C
Commands:
CMX? Calibration method query 'CALIBRATION (Ch 5)
Syntax: CMx?
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COMMAND CND
DICTIONARY CNTR?

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3). Values
are: 1=standard OSL, 2=offset-short, 3=LRIL/LEM.

CND Select user-defined connector for selected port CALIBRATIN {Ch 5)

Syntax:  CND

Remarks:  You must enter specifications of the standard devices to be used
during the calibration.
Related  P1C,P2C, CCO-CC3, COO, COS
Commands:
CNG Select GPC-7 connector for selected port CALIBRATION (Ch 5)

Syntax:  CNG

Related P1C,P2C

Commands:
CNTR Enter center frequency MEASUREMENT (Ch 4}
Syntax: CNTR vall unit(s)
vall:  Canbe any frequency from low frequency limit to high fre-
guency limit

unit(s):  HZ, KHZ, MHZ, GHZ

Related  CNTR?, SPAN, SPAN?, SRT, SRT?, STP, STP?
Commands:

CNTR? Output center frequency MEASUREMENT (Ch 4)

Syntax:  CNTR?

Data I/0:  Outputs a value in ASCII <NR3> format (paragrah 10-3)

Related  CNTR?, SPAN, SPAN?, SRT, SRT?, STP, STH?
Commands:
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COF COMMAND
COS DICTIONARY
COF Turn vector error correction OFF CALIBRATION (Ch 5}
Syntax: COF
Remarks:  Restarts the sweep.
Related  CON
Commands:
CON Turn vector error correction ON CALIBRATION (Ch 5)
Syntax: CON
Remarks:  Restarts the sweep.
Related CON
Commuands:
CON? Vector error correction ON/OFF query CALIBRATION (Ch 5) |
Syntax:  CON?
Data II0:  Outputs 1if ON, 0 if OFF in ASCII <NR1> format (paragraph
10-3).
o0 Enter Open Standard offset value for user-de- | CALIBRATION (Ch 5)
fined connector on selected port
Syntax: CO0O vall unit(s)
vall:  —999.9999 to 999.9999 (meters)
uni(s): M, MTR, MM, MMT, CM, CMT
cos Enter Short Standard offset for user-de- CALIBRATION (Ch 5)
fineded connector on selected port
Syntax: COS vall unit(s)
vall:  —999.999 to 999.999 (meters)
unit(s): M, MTR, MM, MMT, CM, CMT
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COMMAND CPYALCFH

DICTIONARY CPYCALFH
CPYALCFH  Copy ALC Cal file from floppy to hard disk

Syntax:  CPYALCFH

Remarks:  The ALC file has the fixed name “HW_CAL.ALC”.

Related  CPYALCHF
Commands:

CPYALCHF  Copy ALC Cal file from hard to floppy disk DISK FUNCTION (Ch 8)
Syntax: CPYALCHF |
Remarks: The ALC file has the fixed name “HW_CAL.ALC".

Related CPYALCFH
Commands:

CPYALLFH Copy Combined Hardware Cal file from floppy DISK FUNCTION (Ch 8)
to hard disk

Syntax:  CPYALLFH

Remarks: The Combined Hardware file has the fixed name

“HW_CALALL".
Related  CPYALLHF
Commands:
CPYALLHF Copy Combined Hardware Cal file from hard DISK FUNCTION (Ch 8)
to floppy disk

Syntax:  CPYALLHF

Remarks:  The Combined Hardware file has the fixed name

“HW_CAL.ALL”.
Related  CPYALLFH
Commands:
CPYCALFH  Copy specified calibration file from floppy DISK FUNCTION {Ch 8)

drive to hard drive.
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CPYCALHF COMMAND
CPYDATHF DICTIONARY

Syntax:  CPYCALFH *“filename”

filename 1 to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.

Related = CPYCALHF

Commands:
CPYCALHF  Copy specified calibration file from hard drive DISK FUNCTION {Ch 8)
to floppy drive.

Syntax:  cpyCALHF “filename”

filename 1 to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.

Related  CPYCALFH

Commands:
CPYDATFH  Copy specified data file from floppy drive to DISK FUNCTION (Ch 8)
hard drive.

Syntax:  CpYDATFH “filename”

filename 1 to 8 allowable characters: letters, numbers, and underscore
{ ). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.

Related CEYDATHF

Commands:
CPYDATHF  Copy specified data file from hard drive to DISK FUNCTION (Ch 8)
floppy drive.

Syntax:  CcpYDATHF “filename”

filename 1 to 8 allowable characters: letters, numbers, and underscore
( _J. First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.

Related CPYDATFH
Commands:
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COMMAND CPYELGFH
DICTIONARY CPYFREHF

CPYELGFH  Copy Error Log file from floppy to hard disk DISK FUNCTION (Ch 8)

Syntax: CPYELGFH “filename”

filename: 110 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.elg” file name extension is assumed.

Related CPYELGH
Commands:

CPYELGHF Copy Error Log file from hard to floppy disk DISK FUNCTION (Ch 8)

Syntax:  CPYELGHF “filename”

filename: 1to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.elg” file name extension iz assumed.

Related CPYELGFH

Commands:
CPYFREFH  Copy Frequency Cal file from floppy to hard DISK FUNCTION (Ch 8)
disk

Syntax: CPYFREFH

Remarks:  The Frequency Cal file hasthe fixed name “HW_CAL.FRE".

Related CPYFREHF

Commands:
CPYFREHF  Copy Frequency Cal file from hard to floppy DISK FUNCTION (Ch 8)
disk

Syntax:  CPYFREHF

Remarks:  The Frequency Cal file hasthe fixed name “HW_CAL.FRE”.

Related CPYFREFH
Commands:
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CPYLOGFH COMMAND

CPYNRMHF DICTIONARY
CPYLOGFH  Copy Service Log file from floppy to hard disk DISK FUNCTION (Ch 8)

Syntax:  CPYLOGFH “filename”

Remarks:  1to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “log” file name extension is assumed.

Related CPYLOGHF
Commands:

CPYLOGHF  Copy service Log file from hard to floppy disk DISK FUNCTION {Ch 8)

Syntax: CPYLOGHF #filename”

filename:  1to 8 allowable characters: letters, numbers, and underscore
{ _), First character must be a letter. The quotes must be used.
The “log” file name extension is assumed.

Related CPYLOGFH
Commands:

CPYNRMFH  Copy specified normalization file from floppy DISK FUNCTION (Ch 8)
drive to hard drive.

Syntax:  CpyYNRMFH “filename”

1 to 8 allowable characters: letters, numbers, and underacore
{ _ ). First character must be a letter. The quotes must be used.
The “.nrm” file name extension is assumed.

Related  CPYNRMIHF

Commands:
CPYNRMHF  Copy specified normalization file from hard DISK FUNCTION (Ch 8)
drive to floppy drive.

Syntax:  CcpyNRMEF “filename”

filename 1to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letier. The quotes must be used.
The “.nrm” file name extension is assumed.
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COMMAND CRB
DICTIONARY CSF?

Related CPYNRMFII
Commands:

CRB Select reflection only calibration for both for- CALIBRATION (Ch 5)
ward and reverse paths

Syntax:  CRB

CRF Select forward path reflection-only calibration CALIBRATION (Ch 5)

Syntax:  CRF

CRR Select reverse path reflection-only calibration CALIBRATION (Ch 5)

Syntax: CRR

CRT Select reverse path transmission-only calibra- CALIBRATION {Ch 5)
tion

Syntax:  CRT

CSB Clear ALL status event registers. STATUS BYTE/SRQ {Ch 7)

Syntax:  CSB

Related *CLS
Commands:

CSF? Calibration start frequency query CALIBRATION (Ch 5)

Syntax:  CSF?

Data I/O:  Outputs value in ASCII <NR3 > format (paragraph 10-3).
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CSL COMMAND
CWF DICTIONARY
CcSL Clear error list from service log DIAGNOSTICS (Ch 8)
Syntax: CSL
Remarks:  This command will erase permanently any error messages in
the service log. Typically for service use only.
Related  OEL, OSL, SSL, PSL, ONE
Commands:
CTF? Calibration stop frequency query CALIBRATION {Ch 5)
Syntax:  CTF?
Data I/O:  Outputs value in ASCII <NR3 > format (paragraph 10-3).
CTN Continue sweeping from current frequency MEASUREMENT {Ch 4)
Syntax:  CTN
Remarks:  Takes the instrument out of hold mode and continues sweeping
from the current frequency.
Related  HLD, TRS
Commands:
CwWC Select CW frequency calibration CALIBRATION (Ch 5)
Syntax: CWC
Related CWF, NOC, TDC, DFC
Commands:
CWF Turn CW mode ON and set frequency MEASUREMENT (Ch 4)
Syntax: CWF vall upit(s)
vall:  CW freq
unit(s): HZ, KHZ, MHZ, GHZ
Remarks:  Restarts the sweep.
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COMMAND CWF?
DICTIONARY cwp

Related  WFS, SWP, SRT, STP
Commands:

CWF? CW mode frequency query MEASUREMENT (Ch 4)

Syntax: CwWr?

Data 1/O:  Outputs value in ASCII <NR3 > format (paragraph 10-3}.

CWON Turn CW mode ON at last frequency set MEASUREMENT (Ch 4)
Synfax:  CWON
Remarks:  Restarts the sweep.

Related CWF
Commands:

CWON? CW mode ON/OFF query MEASUREMENT (Ch 4)

Syntax:  CWON?

Data I/0:  Outputs value in ASCII <NR1> format (paragraph 10-3).
(0=0FF, 1=0N)

cwp Set number of trace data points to be drawn CW SWEEP (Ch 9)
in CW mode

Syntax: CWP vall unitfs)

vall: 1o 1601
unit(s): XX1

Remarks:  This is a CW “sweep” mode where the data trace represents con-
secutive measurements at the same CW frequency. Restarts the
sweep.

Related  WFS, DDO, DD1, CWF, SWP
Commands:
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CWP? COMMAND

D14 DICTIONARY
CWP? Number of trace data peints to be drawn in CW SWEEP (Ch 9)
CW mode query

Syntax:  CWP?

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3).

CXX? Output calibration type CALIBRATION (Ch 5)

Syntax:  CXX?

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3).
{0=None, 1=12 term, 2=8 term FWD, 3=8 term REV, 4=Trans-
mission FWD, 5=Transmission REV, 8=Transmigsion FWD &
REV, 7=Reflection FWD, 8=Reflection REV, 9=Reflection FWD &
REV)

CYN Select cyan as third plane color SYSTEM STATE (Ch 8)

Syntax:  CYN

Remarks:  This command included for compatibility with Model 360. It sets
the menu headers and marker colors to eyan.

Related BLU, MKRCOL, MNUCOL
Commands:

D13 Display channels 1 and 3 only (Dual display) CHANNELS (Ch 4)
Syntax: D13
Remarks:  Restarts the sweep,

Related  WFS,T13
Commands:

D14 Display all 4 channels (Quad display) . CHANNELS (Ch 4)

Syntax: D14

Remarks:  Restarts the sweep.
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COMMAND D24
DICTIONARY DATCOL
Related  WFS
Commands:
D24 Display channels 2 and 4 only {Dual display) CHANNELS {Ch 4)
Syntax: D24
Remarks:  Restarts the sweep.
Related  WFS, T24
Commands:
DAT Digplay currently measured data for active DISPLAY (Ch 4)
channel
Syntax:  DAT
Related  DNM
Commands:
DAT? Trace memory display mode for active channel DISPLAY {Ch 4)
query
Syntax:  DAT?
Data I/O:  Outputs value in ASCI <NR1> format (paragraph 10-3).
(I=data, 2=memory, 3=data & memory, 4=data with memory
mathematically combined)
Related  MTH?
Commands:
DATCOL Enter the color pallete number for data SYSTEM STATE (Ch 8)
Syntax:  DATCOL vall
vall:  0-47
‘Remarks:  Color paletie numbers are listed in Table 10-3 at the end of this
chapter,
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DATCOL? COMMAND
DBP DICTIONARY

Related  ANNCOL, GRTCOL, LAYCOL, MKRCOL, MNUCOL, TRCCOL,
Commands: DATCOL?

DATCOL? Data color number query

SYSTEM STATE (Ch 8),
Synfax:  DATCOL?
Data I/0:  Qutputs the color palette number in ASCIT <NR1> format.

Related  ANNCOL?, GRTCOL?, LAYCOL?, MKRCOL?, MNUCOL?,
Commands:  TRCCOL?, DATCOL

PB Decibels suffix for numerical DATA ENTRY SUFFIXES (Ch 4)

data entries

Syniax: DB

Related  DBL, DBEM
Commands:

DBL Decibels suffix for numerical DATA ENTRY SUFFIXES (Ch 4)
data entries

Syntax: DBL

Related DB, DBM
Commands:

DBM dBm suffix for numerical DATA ENTRY SUFFIXES (Ch 4)

data entries

Syntax:  DBM

Related DB, DBL
Commands:

pBpP Select distance bandpass mode for active chan- TIME DOMAIN (Ch 9)

nel

Syntax:  DBP
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COMMAND DC1

DICTIONARY DCS

DC1 Display channel 1 and 2 operating parameters SYSTEM STATE (Ch 8)
Syntax: DCL

DC3 Digplay channel 3 and 4 operating parameters SYSTEM STATE (Ch 8)
Syntax: DC3

DCA Select automatic DC term calculation for low- TIME DOMAIN {Ch 9)

pass mode

Synfax: DCA

DCO Select Open for DC term for lowpass mode TIME DOMAIN (Ch 9)
Syntax:  DCO

DCP Display calibration parameters SYSTEM STATE (Ch 8)
Syntax:  DCP

Remarks: Same as DCPL.
DCP1 Display calibration parameters, 1st page. SYSTEM STATE (Ch 8)
Synfax: DCP1
DCP2 Display calibration parameters, 2nd page. SYSTEM STATE (Ch 8)
Syntax: DCP2

DCS Select Short for DC term for lowpass mode TIME DOMAIN (Ch 9)
Syntax: DCS
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DCV COMMAND
DDO0 DICTIONARY

pCcy Enter value for DC term for lowpass mode TIME DOMAIN (Ch 9)

Syntax: DCV vall unit(s)

vall:  -999.999 to 999.999
unit{s):  XX1, XX3, XM3

Related DCV
Commands:

DCV? Output lowpass DC term value TIME DOMAIN (Ch 9}

Syntax:  DCV?

Data I/O:  Outputs the value in ASCIT <NR3> format.

Related  DCV
Commands:
DCX? Qutput lowpass DC term selection TIME DOMAIN ({Ch 9)

Syntax:  DCX?

Data HO:  Outputs value in ASCIT <NR3> format, as follows:
(0=value, 1=auto, 2=line impedence, 3=open, 4=short)

Related  DCA, DCO, DCS, DCV, DCZ

Commands:
pcz Select line impedance for DC term for lowpass TIME DOMAIN {Ch 9)
mode

Syntax: DCZ

DDO Turn off data drawing SYSTEM STATE {Ch 8}

Syntax: DDO
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COMMAND DD1
DICTIONARY DECH
DD1 Tarn on data drawing SYSTEM STATE (Ch 8)

Syntax: DD1

DD1? Data drawing ON/OFF query SYSTEM STATE (Ch 8)
Syntax: DD1?
Data I/Q;  Ouiputs value in ASCIE <NE1> format (paragraph 10-3}.
(0=0FF, 1=0N)
DDX? OQutput active channel domain parameter {fre- TIME DOMAIN (Ch 9)
guency distance or time)
Syntax: DDX?
Data I'O:  Outputs selection value in ASCIT <NR3> format, as follows:
(O=frequency, l=time, 2=distance)
Related  TDDIST, TDTIME, TDDIST?
Commands:
DEC Delete calibration/front panel setup file from DISK FUNCTION (Ch 8}
floppy disk
Syntax: DEC “vall”
vall:  File name string 8 characters max. First character must be a let-
ter.
Related DECH
Commands:
DECH Delete calibration/front panel setup file from DISK FUNCTION (Ch 8)
hard disk
Syntax: DECH “vall”
vall:  File name string 8 characters max. First character must be a let-
ter.
Related DEC
Commands:
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DED COMMAND
DELALCH DICTIONARY

DED Delete tabular data file from floppy disk

DISK FUNCTION (Ch 8)

Syntax: DED Yvall”

vall:  File name string 8 characters max. First character must be a let-
ter.

Related DEDH
Commands:

DEDH Delete tabular data file from hard disk DISK FUNCTION (Ch 8)

Synfax: DEDH “vall’

vall:  File name string 8 characters max. First character must be a let-
ter.

Related DED
Commands:

DEG Degrees terminator for DATA ENTRY SUFFIXES {Ch 4)

numerical data entries

Syntax: DEG

DELALC Delete ALL Cal File from floppy disk | DISK FUNCTION (Ch 8)
Syntax:  DELALC
Remarks:  The ALC Cal file has the fixed name “HW_CAL ALC".

Related DELALCH
- Commands:

DELALCH Delete ALC Cal File from hard disk DISK FUNCTION (Ch 8)
Syntax: DELALCH
Remarks:  The ALC Cal file has the fixed name “BW_CAL.ALCY.

Related DEILALC
Commands:
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COMMAND DELALL

DICTIONARY DELCALH
DELALL Delete Combined Hardware Cal File from DISK FUNCTION (Ch 8)
fleppy disk
Syntax: DELALL

Remarks: The Combined Hardware Cal file has the fixed name

“HW_CAL.ALL”
Related DELALLH
Commands:
DELALLH Delete Combined Hardware Cal File from DISK FUNCTION (Ch 8)
hard disk

Syntax: DELALLH

Remarks: The Combined Hardware Cal file has the fixed name

“HW_CALALL”.
Related DELALL
Commands:
DELCAL. Delete Calibration/Front Panel Setup from DISK FUNCTION (Ch 8)
floppy disk

Syntax: DELCAL “filename”
filename: 1to 8 allowable characters: letters, numbers, and underscore
{ . ). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.

Related DELCAL

Commands:
DELCALH Delete Calibration/Front Panel Setup from DISK FUNCTION (Ch 8)
hard disk

Syntax: DELCALH “filename”

filename: 1to 8 allowable characters: letters, numbers, and underscore
(_ ). First character must be a letter The quotes must be used.
The “.cal” file name extension is assumed.

Related DELCAL
Commands:
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DELDAT COMMAND
DELELGH DICTIONARY
DELDAT Delete Tabular Data file from floppy disk DISK FUNCTION (Ch 8)
Syntax:  DELDAT “filename”
Remarks:  1to 8 allowable characters: letiers, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.
Related  DELDATH
Commands:
DELDATH Delete Tabular Data file from hard disk DISK FUNCTION (Ch 8}
Syntax: DELDATH “filename”
filename:  11to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.
Related  DELDAT
Commands:
DELELG Delete Error Log file from floppy disk DISK FUNCTION (Ch 8}
Syntax: DELELG “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.elg” file name extension is assumed.
Related  DELELGH
Commands:
DELELGH Delete Error Log file from hard disk DISK FUNCTION (Ch 8)
Syntax: DELELGH “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
( _). First character must be a letter The quotes must be used.
The *.elg” file name extension is assumed.
Related  DELELG
Commands:
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COMMAND DELFRE
DICTIONARY DELNEM

DELFRE Delete Frequency Cal file from floppy disk DISK FUNCTION (Ch 8)

Syntax:  DELFRE
Remarks:  The Frequency Cal file has the fixed name “HW_CAL FRE”,

Related DELFREH
Commands:

DELFREH Delete Frequency Cal file from hard disk

DISK FUNCTION (Ch 8)
Syntax: DELFREH
Remarks:  The Frequency Cal file has the fixed name “HW_CALFRE".

Related DELFRE
Commands;

DELLOG Delete Service Log file from floppy disk DISK FUNCTION (Ch 8)

Syntax: DELLOG “filename”

filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “log” file name extension is assumed.

Related DELLOGH
Commands:

DELLOGH Delete Service Log file from hard disk

DISK FUNCTION (Ch 8)

Syntax:  DELLOGH “filename”

filename: 1 to 8 allowable characters: letters, numbers, and underscore
( _ ). First character must be a letter. The quotes must be used.
The “.log” file name extension is assumed.

Related DELLOG
Commands:

DELNRM Delete Trace Memory file from floppy disk

DISK FUNCTION (Ch 8)
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DELNRMH COMMAND
DENH DICTIONARY
Syntax: DELNRM “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.nrm” file name extension is assumed.
Related  DELNRMH
Commands:
DELNRMH  Delete Trace Memory file from hard disk DISK FUNCTION (Ch 8)
Synitax: DELNRMHB “filename”
filename:  1to 8 allowable characters: letters, numbers, and underscore
( _ . First character must be a letter. The quotes must be used.
The “.nrm” file name extension is assumed.
Related DELNRM
Commands:
DEN Delete trace memory file from floppy disk DISK FUNCTION (Ch 8)
Syntax: DEN “vall”
vall:  File name string 8 characters max. First character must be a let-
ter. :
Related  DENH
Commands:
DENH Delete trace memory file from hard disk DISK FUNCTION (Ch 8)
Syntax: DENH “vall”
vall:  File name string 8 characters max. First character must be a let-
ter.
Related DEN
Commands:
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COMMAND DF2
DICTIONARY DFP
DF2 Display 2.4 mm female standard information SYSTEM STATE (Ch 8)
on 8372XXA CRT
Syntax: D2
DF3 Display GPC-3.5 female standard information SYSTEM STATE {Ch 8)
on 372XXA CRT
Syntax: DF3
DFC Select discrete frequency calibration CALIBRATION (Ch 5)
Syntax: DFC
Related CWC, TDC, NOC, IFV, Discrete frequency list commands in
Commands: MEASUREMENT group: DFQ, DFD, FRS, FRI, FRP, FIL, FRC.
DFD Done specifying discrete frequency ranges MEASUREMENT (Ch 4)
Syntax: DFD
Remarks:  Requires at least 2 points to have been entered, See MEASURE-
MENT/DISCRETE FREQUENCY LIST description.
DFK Display K female standard information on SYSTEM STATE (Ch 8)
372XXACRT
Syntax: DFX
DFN Display type N female standard information SYSTEM STATE (Ch 8)
on 372XXA CRT
Syntax: DFN
DFP Display front panel instrument state on SYSTEM STATE (Ch 8)
372XXA CRT
Syntax: DFP
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DFQ COMMAND
DGT DICTIONARY
DFQ Enter single discrete frequency MEASUREMENT (Ch 4)
Syntax: DFQ vall unit(s)
vall:  avalue from start sweep freq to stop sweep freq
unit(s):  HZ, KHZ, MHZ, GHZ
DFS Display SMA female standard information on SYSTEM STATE (Ch 8)
3T2XXA CRT
Syntax:  DFS
DFT Display TNC female standard information on SYSTEM STATE (Ch 8)
372XXA CRT
Syntax:  DFT
DFV Display V female standard information on SYSTEM STATE {Ch 8)
372XXA CRT
Syntax:  DFV
DG7 Display GPC-7 male standard information on SYSTEM STATE (Ch 8)
37T2XXA CRT
Syntax:  DG7
DGS Display GPIB status information on 372XXA 'SYSTEM STATE (Ch 8)
CRT
Syntax: DGS
DGY Display and graphies test on 372XXA CRT PERIPHERAL TESTS (Ch 8)
Syntax: DGT
Remarks:  For service use only (same as DGT1).
10-50 372XXA GPIB PM




COMMAND DGTI1
DICTIONARY DIM
DGT1 Display first CRT test pattern on 372XXA CRT PERIPHERAL TESTS (Ch 8)
Syntax: DGT1
Remarks:  For service use only.
DGT2 Display 2nd CRT test pattern on 372XXA CRT PERIPHERAL TESTS (Ch 8)
Syntax:  DGT2
Remarks:  For service use only.
DGT3 Display 3rd CRT test pattern on 372XXA CRT PERIPHERAL TESTS (Ch 8)
Syntax:  DGT3
Remarks:  For service use only.
DIA Select air as dielectric type DISPLAY {Ch 4)
Syntax: DIA vall unit(s)
Remarks:  Value set to air dielectric value (1.000649).
Impacts time domain distance calculations and reference plane
position settings.
DIE Set dielectric to value DISPLAY (Ch 4)
Syntax: DIE vall unit(s)
vall: 110 999.999
unit(g):  XX1,XX3, XM3
Remarks:  Impacts time domain distance calculations and reference plane
position settings.
DIM Select microporous teflon as dielectric type DISPLAY {Ch 4)
Syntax: DIM
Remarks:  Value set to microporous teflon dielectric value (1.69).
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DIP COMMAND
DIV DICTIONARY
Impacts time domain distance calculations and reference plane
position settings.
DIP Select polyethylene as dielectric type DISPLAY (Ch 4)
Syntax:  DIP
Remarks:  Value set to polyethylene dielectric value {2.26).
Impacts time domain distance calculations and reference plane
position settings.
DIs Display active segmented limit on active chan- LIMITS (Ch 6)
nel .
Syntax: DIS
Remaorks:  Displays the active segmented Hmit. Requires SLA or SLL, as
appropriate.
Dis? Active segmented limits ON/OFF query LIMITS (Ch 6)
Synftax: DIS?
Data I/0:  Outputs an ASCIH value in <NR1> format (paragraph 10-3).
{0=0TF, 1=0N)
DIT Select teflon {2.1) as dielectric type DISPLAY (Ch 4)
Syntax: DIT
Remarks:  Impacts time domain distance calculations and reference plane
position gettings.
Div Select division as trace math for activechannel DISPLAY (Ch 4)
Syntax: DIV
Remarks:  Selects division as trace math for the active channel.
Related  DNM, CH1~CH4
Commands:
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COMMAND DIX?
DICTIONARY DMN
DIX? Dielectric constant query

Syntax:  DIX?

Data I/Q:  Outputs an ASCII value in <NR3 > format (paragraph 10-3).

DLA Select group delay display for active channel DISPLAY (Ch 4)
Syntax: DLA
Related CHI1-CH4
Commands:
DLP Select distance lowpass mode for active chan- TIME DOMAIN {Ch 9)
nel
Syntax: DLP
DM2 Display 2.4 mm male standard infermation on SYSTEM STATE (Ch 8)
372XXA CRT
Syntax: DM2
DM3 Display GPC-3.5 male standard information SYSTEM STATE (Ch 8)
on 372XXA CRT
Syntax:  DM3
DMK Display K male standard infermation on SYSTEM STATE (Ch 8)
3T2XXA CRT
Syntax: DMK
DMN Display Type N male standard information on SYSTEM STATE (Ch 8)
372XXACRT
Syntax:  DMN
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DMS COMMAND
DPRO DICTIONARY
DMS Display SMA male standard information on SYSTEM STATE (Ch 8)
372XXA CRT
Syntax:  DMS
DMT Display TNC male standard information on SYSTEM STATE (Ch 8)
372XXA CRT
Syntax:  DMT
DMV Display V male standard information on SYSTEM STATE (Ch 8)
372XXA CRT
Syntax: DMV
DNM Display data normalized to trace memory on DISPLAY (Ch 4)
active channel
Syntax: DM
Related DIV, MUL, ADD, MIN, CH1-CH4, STD, WFS
Commands:
DPI Select distance phasor impulse mode for ac- TIME DOMAIN {Ch 9)
tive channel
Swyntax:  DPI
Related  CHI1-CH4
Commands:
DPN Enter pen number for data plotting HARD COPY (Ch 8)
Synitax: DPN vall unit(s)
vall: 1to8
unit(s):  XX1
DPRO Turn off outputting of data pairs for single DATA TRANFER (Ch 7}
graph data types only.
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COMMAND DPR1
DICTIONARY ___DRF

Syntax: DPRO

Remarkhks: See DPR1 for details.

DPR1 Turn on outputting of data pairs for single DATA TRANFER (Ch 7)
graph type displays.

Syntax: DPR1

Remarks:  This is a data formatting command for the OFIYIFD and OM1-
OMS6 commands that allow for sending of complex data pairs
(i.e., mag/phase or real/ imaginary) while using single graph dis-
plays (i.e. log mag or real), as if the related dual graph type was
selected. The data element not currently measured on the single
dizplay will be zeroed out. For example: if the log mag graph
type is selected for the active channel and “DPR1;0FD" is is-
sued, the data will be sent out in the same format as if the log
mag/phase graph type was active{dB, degrees). The only differ-
ence is the phase value will be zeroed out (dB, 0).

Similarly, if “DPR1;0FD” is issued while a phase display is se-
lected for the active channel, the data will be output as if the log
mag/phase display was selected, except that the magnitude
value will be zeroed out (0, degrees). See Table 7-7 for data out-
put format information for all display types.

This command is useful in developing a standard data transfer
routine in your application program, but will impact throughput
gpeed {for single displays only).

Related DPRO, OFD, IFD, OM1-OM6

Commands:
DR1-DR6 Select marker 1-6 as delta reference marker MARKERS (Ch 6)
Syntax: DRx
x=1 to 6
DRF Turn delta reference marker mode on MARKERS (Ch 6)

Syntax: DRF

Related DR1-DR6
Commands:
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DRL COMMAND
DSF1 DICTIONARY
DRL Set diagnostic read latch DIAGNOSTICS (Ch 8)
Syntax:  DRL
Remarks:  For service use only.
DRO Turn delta reference marker mode off MARKERS (Ch 6)
Syntax: DRO .
DRO? Delta reference marker mode ON/OFF query MARKERS {Ch 6)
Syntax:  DRO?
Data I0:  Outputs 1 if ON, 0if OFF in ASCII <NR1 > format (pamgraph
10-3).
DRX? Delta reference marker number query MARKERS (Ch 6)
Syntax: DRX?
Data I/0:  Outputs an ASCII value in <NR1> format (paragraph 10-3).
DSFO Disable automatic filter shape factor MARKERS (Ch 6)
calculation
Syntax: DSrO
Related DSF1, DSFX?
Commands:
DSF1 Enable automatic filter shape factor MARKERS (Ch 6)
calculation
Syntax:  DSF1
Related  DSFO0, DSFX?
Commands:
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COMMAND DSFX?

DICTIONARY DSQ1
DSFX? Output automatic filter shape factor MARKERS (Ch 6)

calculation enable disable status

Syntax:  DSFX?

Data I/O:  Outputs a value in ASCII <NR1> format {paragraph 10-3),

{0=0ff, 1=0n)
Related  DSFO, DSF1
Commands:
DSP Select single channel display of active channel 'CHANNELS (Ch 4)

Syntax:  Dsp

Related CH1-CH4
- Commands:

DSP? Channel display mode query CHANNELS (Ch 4)

Synftax:  DsPp?

Data I'0:  Outputs an ASCII value in <NR1> format (paragraph 10-3).
{1=single, 13=dual 1&3, 24=dual 2&4, 4=quad, 130=dual overaly
1&3, 240=dual overlay 2&4)

Related CH1-CH4
Commands:

DSQO Disable automatie filter Q calculation MARKERS (Ch 6)

Syntax:  DSQO0

Related  DSQ1, DSQX?
Commands:

DSQ1 Enable automatic filter Q calculation MARKERS (Ch 6)

Syntax: - D3QL

Related  DSQ0, DSQX?
Commands:
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DSQX? COMMAND
ECW DICTIONARY
psax? QOutput automatic filter Q calculation [TEEED
enable/disable status
Syntax:  DSQX?
Data I/O:  Outputs a value in ASCII <NR1> format {(paragraph 10-3),
{0=0ft, 1=0n)
Related  DSQO, DSQ1
Commands:
DTM Display both measurement data and trace DISPLAY {Ch 4)
memory on active channel
Syntax: DTM
Related STD
Commands:
DVM Display DVM channel DIAGNOSTICS (Ch 8)
Syntax: DVM
Remarks:  For service use only
DWG Display waveguide standards parameters SYSTEM STATE (Ch 8)
Syntax:  DWG
DWL Set diagnostic write latch DIAGNOSTICS (Ch 8)
Syntax:  DWL
Remarks:  For service use only.
ECW Sets multiple source control equation to CW MULTIPLE SOURCE (Ch 9)
mode.
Syntax: ECW
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COMMAND ED1
DICTIONARY | EDV?

ED1 Edit Source 1 equation. MULTIPLE SOURCE (Ch 9)

Syntax:  ED1

Remarks:  See the command ’s function group.

ED2 Edits source 2 multiple source control equa- MULTIPLE SOURCE (Ch 9)

tion.

Syntax:  ED2

Remarks:  See the command ’ s function group.

EDG End diagnostics mode DIAGNOSTICS (Ch 8)

Syntax:  EDG

Remarks:  For service use only.

EDR Edit receiver multiple source control equation MULTIPLE SOURCE (Ch 9)|

Syntax:  EDR

Remarks:  See the command’ & function group.

EDV Set divisor for equation being edited MULTIPLE SOURCE (Ch 9)

Syntax: EDV vall unit(s)

vall: -19%to -1, 1to 199
unit{s:  XX1, XX3, XM3

Remarks:  See the cornmand’ s function group.

EDV? Divisor for equation being edited query MULTIPLE SOURCE (Ch 9)

Syntax:  EDV?

Data I/0:  Outputs value in ASCIT <NR3 > format (paragraph 10-3).See
the command ’ s function group.
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EKT COMMAND
ESW DICTIONARY
EKT “External keyboard test PERIPHERAL TESTS (Ch 8)
Syntax:  EKT
Remarks:  For service use only
EML Set multiplier for equation being edited MULTIPLE SOURCE {Ch 9)
Syntax:  EML vall unit(s)
vall: ~199to -1, 1 to 199
unit(s):  XX1, XX3, XM3
Remarks:  See the command’ s function group.
EML? Muitiplier for equation being edited query MULTIPLE SOURCE (Ch 9)
Syntax:  EML?
Data 1/0:  Outputs value in ASCII <NR3 > format (paragraph 10-3). See
the command’ s function group.
EOS Set offset frequency for equation being edited MULTIPLE SOURCE (Ch 9)
Synitax: ROS vall unit(s)
vall:  —999.9999 GHz to 999.9999 GHz
unit(s):  HZ,KHZ, MHZ, GHZ
Remarks:  See the command’s function group.
EOS? Offset frequency for equation being edited MULTIPLE SOURCE {Ch 9)
query
Syntax:  E0S?
Data I/O:  Gutputs value in ASCII <NR3 > format (paragraph 10-3).See
the command’ s function group.
ESW Sets the multiple source control equation in MULTIPLE SOURCE (Ch 9)
the sweep mode. :
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COMMAND EXD
DICTIONARY FHI

Syntax: ESW

Remarks:  See the command’s function group.

EXD Display external input DIAGNOSTICS. (Ch 8)
Syntax:  EXD
Remarks:  For service use only.
EXW? Multiple source sweep/CW flag for eguation MULTIPLE SOURCE {Ch 9)
being edited query

Syntax:  EXW?

Data I/0:  Outputs value in ASCII <NR1> format {paragraph 10-3}.
(O=sweep, 1=CW).See the command’ s function group.

FFD Send a form feed command to the printer (and HARD COPY (Ch 8)
stop print/plot action).

Syntax:  FFD

FGT Select frequency with time gate mode for ac- TIME DOMAIN (Ch 9)
tive channel

Syntax: FGT
Remarks:  Selects frequency with time gate mode for active channel.

Related  CH1-CH4, OPC
Commands:

FHI Set data points to 1601 MEASUREMENT (Ch 4)

Synfax: FHI

Related WFS, OPC, NP1601, FME, FLO
Commands:
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FIL COMMAND
FLTL? DICTIONARY
FIL Fill defined discrete frequency range MEASUREMENT (Ch 5)
Syntax: FIL
Remarks: See the command’ s function group.
FLC Start source frequency calibration DIAGNOSTICS {Ch 8)
Synfax: TLC
Remarks:  For service use only.
FLO Set data points te 101 MEASUREMENT (Ch 4)
Synfax: FLO
Related  WFS, OPC, NP101, FME, FHI
Commands:
FLTBW? QOutput filter bandwidth MARKERS (Ch 6)
Syntax:  FLTRW?
DPata I/O:  Outputs a value in ASCII <NR3> format (paragraph 10-3).
Related  BWL3, BWLS,
Commands:
FLTC? Qutput filter center frequency MARKERS (Ch 6)
Syntax:  FLTC?
Data I/Q:  Outputs a value in ASCIi <NR3> format {paragraph 10-3}.
Related BWL3, BWLS
Commands:
FLTL? Output filter loss at reference value MARKERS (Ch 6)
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COMMAND FLTQ?
DICTIONARY FMA
Syntax:  FLTL?
Data I/O:  Outputs a value in ASCII <NR3> format (paragraph 10-3}.
Related  MSRO, MSRD, MSEM
Commands:
FLTQ? Output filter Q MARKERS {Ch 6)
Syntax:  FLTQ?
Data I/0:  Qutputs a value in ASCIT <NR3> format (paragraph 10-3).
Related  DSQO, DS8Q1
Commands:
FLTS? Output filter shape factor MARKERS (Ch 6)
Syntax:  FLTS?
Data I/O:  Qutputs a value in ASCII <NR3> format (paragraph 10-3).
Related  DSF0, DSF1
Commands:
FMKR Select filter parameters marker mode MARKERS (Ch 6)
Syntax:  FMKR
Related AMKR, NMKR, SMKR, XMKR?
Commands:
FMA Select ASCII data transfer format DATA TRANSFER (Ch 7)
Syntax:  FMA
Remarks:  Selects ASCII <NR3> as appropiate for succeeding data transfer
commands. The ASCII format will stay in effect until either the
FMB or FMC (binary format) commands are issued. This com-
mand will have no effect on data transfer commands that cannot
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FMB COMMAND
FME DICTIONARY
be output in ASCII format. See the specific command’s descrip-
tion to determine formats supported.
Related FMB, FMC
Commands:
FMB Select IEEE-754 64-bit binary data transfer DATA TRANSFER (Ch 7)
format
Syntax:  FMB
Remarks:  Selects IEEE-754 64-bit {double precision, 8 bytes) binary data
transfer format for succeeding data transfer commands. The 64-
bit format will stay in effect until either the FMA (ASCII) or
FMC (32-bit binary) commands are issued. This command will
have no effect on data transfer commands that cannot be output
in 64-bit format. See the specific command’s description to deter-
mine formats supported.
Related  FMA, FMC, I.SB, MSB
Commands:
FMC Select IEEE-754 32-bit binary data transfer DATA TRANSFER (Ch 7)
format
Syntax;  FMC
Remarks:  Selects IEEE-754 32-bit (single precision, 4 bytes) binary data
transfer format for succeeding data transfer commands. The 32-
bit format will stay in effect until either the FMA (ASCII) or
FMB {64-bit binary) commands are issued. This command will
have no effect on data transfer commands that cannot be output
in 32-bit format. See the specific command’s description to deter-
mine formats supported.
Related FMA, FMB, LSB, MSB
Commands:
FME Set data points to 401 MEASUREMENT (Ch 4)
Syntax:  FME
Related  WFS, OPC, NP401, FHI, FLO
Commands:
10-64 372XXA GPIB PM




COMMAND FOF

DICTIONARY FP1
FOF Blank frequency information

Syntax:  FOF

Remarks:  Blanks any frequency information from the screen and any hard
copy output. This command is useful for security reasons since
the instrument cannot display frequency data again without the
FON command being issued or a reset is invoked.

Related FON
Commands:

FON Turns on frequency display and hard copy out- SYSTEM STATE (Ch 8)
put e

Syntax:  FON
Remarks: See FOF for more information.

Related FOFr
Commands:

FOX? Output frequency blanking ON/OFF query SYSTEM STATE (Ch 8)

Syntax: vroOxX?

Data I/0:  Outputs value in ASCII <NR1 > format (paragréph 10-3).
(0=0FF, 1=0N)

FPO Turn trace flatness function OFF MEASUREMENT {Ch 4)

Syntax: FP0O

FP1 Turn trace flatness function ON MEASUREMENT (Ch 4)

Syntax: ¥prl
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FPT COMMAND
FRP DICTIONARY
FPT Front panel test PERIPHERAL TESTS (Ch 8)
Syntax: FPT
Remarks:  For service use only.
FPX? Flat power correction ON/OFF status query DIAGNOSTICS (Ch 8)
Syntax:  FPX?
Remarks:  For service use only,
Data I/Q):  Outputs value in ASCII <NR1> format (paragraph 10-3).
{0=0FF, 1=0N)
FQD Select frequency domain for active channel TIME. DOMAIN (Ch 9).
Syntax:  FOD
Related  WEFS, OPC
Commands:
FRC Clear all defined discrete frequency ranges MEASUREMENT (Ch 4)
Syntax:  TFRC 7
Remarks:  See command’s function group.
FRI Set discrete frequency fill range increment fre- MEASUREMENT {Ch 4)
quency
Syntax: FRI vall upit(s)
vall:  Start sweep freq to stop sweep freq
unit(s).  HZ, KHZ, MHZ, GHZ
Remarks:  See command’s function group.
FRP Set discrete frequency fill range number of MEASUREMENT (Ch 4)
points
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COMMAND FRS
DICTIONARY GCT?
Syntax: FRP vall unit(s)
vall: 1 to current number of peints, 1601 max
unit(s):  XX1,XX3, XM3
Remarks:  See command’s function group.
FRS Set discrete frequency fill range start MEASUREMENT (Ch 4)
frequency
Syntax: FRS vall unit(s)
vall:  Start sweep freq to stop sweep freq
unit(s):  HZ,KHZ, MHZ, GHZ
Remarks:  See command’s function group.
GCT Set gate center value for active channel TIME DOMAIN {Ch 9)
time/distance domain
Syntax: GCT vall unit(s)
vall:  —999.999 to 999.999 us,
unit(s):  time = 8, M5, USC, PS, PSC, NS, NSC
distance = M, MTR, MM, MMT, CM, CMT
Remarks:  The vall limits listed above are for time only. To derive distance
limits, use the equation:
: . 299792458 x 105
distance limit = time limit x Tdialootis comotans
Use the query command DIX? to output the value for dielectric
constant.
If the time domain parameter is time, vall is assumed to be a
time value. If the time domain parameter is distance, vall is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter.
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?
Commands:
GCT? Output gate center value TIME DOMAIN {Ch 9)
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GDS COMMAND
GOF DICTIONARY

Syntax: GCT?
Data I'0O:  Outputs value in ASCII <NR3> format.

Related GCT
Commands:

Syntax:  GDS

GHZ Gigahertz suffix for DATA ENTRY SUFFIXES {Ch 4)

numerical data entries

Synfax:  GHZ

GLS Select low sidelobe gate shape TIME DOMAIN (Ch 9)

Syntax:  GLS

GMS Select minimum sidelobe gate shape TIME DOMAIN (Ch 9)

Syntax:  GMS

GDS Show gate symbols display on active channel TIME DOMAIN (Ch 9)
GNM Select nominal sidelobe gate shape TIME DOMAIN (Ch 9)

Syntax:  GNM

GOF Turn off gating on active channel TIME DOMAIN {Ch 9)

Syntax:  GOF

Related GOF?
Commands:
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COMMAND GOF?

DICTIONARY GRTCOL
GOF? Output gating mode on active channel TIME DOMAIN {Ch 9)
Syntax: GORF?

Data I/O:  Outputs value in ASCII <NR1> format, as follows:
{0=0ff, 1=0n, 2=display gate symbols)

Related GOF
Commands:

GON Turn on gating on active channel TIME DOMAIN {Ch 9)

Syntax:  GON

GPN Enter pen number for graticule -HARD-COPY {Ch 8)

Syntax: GPN vall unit(s)

vall: 1{08
unit(s): Xx1

GRF? Graph type for active channel query DISPLAY (Ch 4}

Syntax:  GRT?

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3).
(1=log mag, 2=phase, 3=log mag & phase, 4=Smith-impedance,
5=SWR, 6=group delay, 7=Smith-admittance, 8=lin polar, 9=log
polar, 10=lin mag, 11=lin mag & phase, 12=real, 13=imaginary,
l4=real & imaginary)

GRT Select rectangular gate shape TIME DOMAIN (Ch 9)

Syntax:  GRT

GRTCOL Enter the color number for the graticule SYSTEM STATE (Ch 8)

Syntax:  CRTCOL vall

vall: 0-47
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GRTCOL? COMMAND
GSN? DICTIONARY
Remarks:  Color palette numbers are listed in Table 10-3 at the end of this
chapter. '
Related  ANNCOL, GRTCOL, LAYCOL, MKRCOL, MNUCOL, TRCCOL,
Commands: GRTCOL?
GRTCOL? Graticule color number gquery SYSTEM STATE (Ch 8)
Syntax:  GRTCOL?
Data I/O:  Outputs the color palette numbers in ASCI <NR1> format.
Related  ANNCOL?, GRTCOL?, LAYCOL?, MKRCOL?, MNUCOL?,
Commands:  TRCCOL?, GRTCOL
GSN Set gate span value TIME DOMAIN (Ch 9)
Syntax: G3N vall unit(s)
vall:  0.0000 to 999.999 us
unit(si:  time =8, MS, USC, PS, PSC, NS, NSC
distance = M, MTR, MM, MMT, CM, CMT
Remarks:  The vall limits listed above are for time only. To derive distance
limits, use the equation:
8
distance limit = time limit x 2'.99792.458 x 10
Vdialectric constant
Use the query command DIX? to output the value for dielectric
constant.
H the time domain parameter is time, vail is assumed to be a
time value. If the time domain parameter is distance, vall is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter.
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?
Commands:
GSN? Qutput gate span value TIME DOMAIN {Ch 9)
Syntax:  GSN?
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- COMMAND ICA, ICB, ICC
LISTINGS ICF
Data IO:  Outputs value in ASCII <NR3> format.
Related  GSN
Commands:
GSP Set gate stop value TIME DOMAIN (Ch 9)
Syntax: GSP vall unit(s)
vall:  —999.9999 to +999.9999 us
unit(s): S, M8, USC, PS, PSC, NS, NSC
Remarks:  The vall limits listed above are for time only. To derive distance
limits, use the equation:
8
distance limit = time limif x 2'.99792.4 58 x 10
Vdialectric constant
Use the query command DIX? to cutput the value for dielectric
constant.
If the time domain parameter is time, vell is assumed to be a
time value. If the time domain parameter is distance, val? is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter.
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?, GSP?
Commands:
GSpP? OQutput gate stop value TIME DOMAIN (Ch 9)
Syntax:  Gsp?
Data I/0:  Outputs value in ASCIH <NR3> format.
Related  GSP
Commands:
GST Set gate start value TIME DOMAIN (Ch 9)
Syntax: GST vall unit(s)
vall:  -999.9999 to +999.9999 us
unit(s): 8, MS, USC, PS, PSC, NS, NSC
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GST? COMMAND
HCO DICTIONARY
Remarks:  The vall limits listed above are for time only. To derive distance
Hmits, use the equation:
8
distance limit = time limit x 2‘.99792.458 x 10
Vdialectric constant
Use the query command DIX? to output the value for dielectric
constant.
If the time domain parameter is time, vall is assumed to be a
time value. If the time domain parameter is distance, valI is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter.
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?
Commands:
GST? Output gate start value TIME DOMAIN (Ch 9)|
Syntax:  GST?
Data I/():  Outputs valiue in ASCII <NR3> format.
Related  GST
Commands:
GSX? Qutput gate shape TIME DOMAIN (Ch 8)
Syntax:  Gsx?
Data I/O:  Outputs value in ASCII <NR1> format, as follows:
(1=rectangular, 2=nominal, 3=low sidelobe, 4=minimum side-
lobe)
Related  GLS, GMS, GNM, GRT, GSX?
Commands:
HCO Disable internal LF. calibration INSTRUMENT STATE
Syntax: HCO
Remarks:  Prevents 3T2XXA from periodically and automatically perform-
ing the internal calibration to allow for synchronization between
the 372XXA and a physical activity such as antenna rotation.
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COMMAND HC1
DICTIONARY HD1

Turn on IF Cal as soon as measurement is complete to retain
maximum measurement accuracy.

Related  HC1, HCX?, HCT
Commands:

HC1 Enable/trigger internal LF. calibration ' INSTRUMENT STATE!

Syntax: HCL

Related  HCO, HCX?, HCT
Commands:

HCT Trigger an IF calibration INSTRUMENT STATE

Syntax:  HCT

Related  HCO,HC1
Commands:

HCX? Internal IF calibration enabled/disabled query INSTRUMENT STATE

Syntax:  HCX?

Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3).
{O=disabled, l=enabled)

HDO Turn off tabular data headers and page for- HARD COPY {Ch 8)
matting

Syntax:  HDO

Remarks:  Turns off the tabular data headers and page formatting from
tabular data printing or disk saves.

Related HDI1
Commands:
HD1 Turn on tabular data headers and page for- HARD COPY (Ch 8)
matting
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HID COMMAND
HPN DICTIONARY

Syntax:  HD1

Remarks:  Turns on the tabular data headers and page formatting from
tabular data printing or disk saves.

Related DO
Commands:

HIb Hide active segmented limit on active channel LIMITS (Ch 6)

Syntax: HID

Related  DIS, CHI-CH4
Commands:

HLD Hold sweep at current point MEASUREMENT (Ch 4)

Syntax:  HLD

Related  CTN, BHO, BH1, RHO, RH1
Commands:

HLD? Hold mode query MEASUREMENT (Ch 4)

Svyntax:  HLD?

Data I/0:  Cutputs value in ASCII <NR1> format, as follows:
(D=not in hold, 1=in hold)

Related HLD, CTN
Commands:

HPN Enter pen number for header HARD COPY (Ch 8)

Syntax: HPN vall unit(s)

vall: 1to 8
unitfs):  XX1
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COMMAND HZ

DICTIONARY ICD
HZ Hertz suffix for numerical

data entries

Syntax:  HZ

IC1-IC12 Input calibration coefficients 1-12 REMOTE ONLY (Ch 7)

Syntax: ICx vall

x  1-12
vall:  <Arbitrary Block>

Remarks:  Allows entry of the user defined error correction coeffienct se-
lected (1- 12), see Table 10-1 at the end of this chapter. Prior to
entering error terms, set the desired calibration type simulation
with the matching Axx series calibration command (see Calibra-
tion Group). After inputting the error coefficients, turn on error
correction with the CON command.

Data I/0:  An array of floating point values whose size is equal to the cur-
rently set number of data points, The IC1-IC12 commands input
an <Arbitrary Block> (paragraph 10-3) containing either ASCII
or binary formatted data depending on currently selected format
(see format selector commands FMA, FMB, FMC).

Related  ICA-ICC, ICL, FMA, FMB, FMC, LSB, MSB, CON, and Axx se-
Commands:  ries commands in the CALIBRATION group.

ICA, ICB, Input calibration coefficients 10, 11, or 12 REMOTE ONLY (Ch 7)
iICC

Syntax: Icx vall

x ABorC
vall: <Arbitrary Block>

Remarks: ICA,ICB, and ICC are equivalents of IC10, IC11, and IC12 co-
mands respectively.

ICD Input corrected data for active channel’s S-pa- REMOTE ONLY (Ch 7)

rameter

Syntax: ICD vall

vall: <krbitrary Block>
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ICF COMMAND
ICL | DICTIONARY

Remarks:  Data correction is for normalization and electrieal length and, if
applicable, time domain. Place the 37200A in hold (HLD) then is-
sue the ICD command.

Data I/0:  Inputs a floating point array whose size is equal to twice the
number of points in the current sweep (real and imaginary data
pairs for each point). The ICD command inputs an <Arbitrary
Block> (paragraph 10-3).

Related  FMA, FMB, FMC, LSB, MSB, IFD, OCD, ONF, HLD, WFS,
Commands: CH1, CH4

ICF Input calibration information and front panel REMOTE ONLY {Ch 7)
getup

Svyntax: ICF vall
vall: <Arbitrary Block>

Data I/0:  <Arbitrary Block> formatted data (paragraph 10-3) previously
output using the OCF command. The data is in internal system
binary format and must not be edited or altered in any way.

Related  OCF, IFP
Commands:

ICL Input all calibration coefficients REMOTE ONLY (Ch 7}

Syntax: ICL vall
vall: <hrbitrary Block>

Remarks:  Enter all error correction coefficients applicable to the current
calibration type; see Table 10-1 at the end of this chapter. Prior
to entering error terms, set the calibration type simulation with
the corresponding Axx series calibration command (see Calibra-
tion Group). After inputting the error coefficients, apply error
coeficients to measurement data with the CON command.

Data I/O:  An array of floating point values whose size is equal to the cur-
rently set number of data points. The ICL command inputs an
<Arbitrary Block> (paragraph 10-3) containing either ASCII or
binary formatied data depending on currently selected format
(see format selector commands FMA, FMB, FMC).
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COMMAND IEM
DICTIONARY IFA

Related FMA, FMB, FMC, OCL, IC1-IC12, CON
Commands:

IEM Input Extended Event Status Enable Register REMOTE ONLY (Ch 7)

Syntax: IBEM vall
vall 0 - 32767

Remarks:  Sets the bits of the Standard Event Status Enable Register to
the binary weighted bit pattern of the decimal value entered.
The register is cleared by sending a value of 0.

Related  OEM, OEB
Commands:

IF1 Set IF bandwidth to 10 Hz ENHANCEMENT (Ch 4)

Syntax: IF1

IF2 Set IF bandwidth to 100 Hz ENHANCEMENT (Ch 4)

Syntax: IF2

IF3 Set IF bandwidth to 1 kHz ENHANCEMENT (Ch 4)

Syntax: IF3

iIF4 Set IF bandwidth to 10 kHz ENHANCEMENT (Ch 4)

Syntax: I1¥4

IFA Set IF bandwidth to maximum (10 kHz) ENHANCEMENT (Ch 4)

Syntax: I¥A

Remarks: Same as IF4.
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IFB COMMAND
IFN DICTIONARY
IFB Run 1st IF bandpass test DIAGNOSTICS (Ch 8)
Syntax: IFB
Remarks: For service use only.
IFD Input final (graph display format) data for S- REMOTE ONLY (Ch 7)
parameter of active channel
Syntax: IFD vall
vall: <Arbitrary Block>
Remarks:  Place the 37200A in hold (HLD); then issue the IFD command.
Data must match the current graph type as shown in Table 10-2
at the end of this chapter.
Data IIO:  Inputs a floating point array whose size is equal to the number
of points in the current sweep (the arrary size is doubled for
dual graph displays, i.e. log mag/phase). The IFD command in-
puts an <Arbitrary Block> (paragraph 10-3} containing either
ASCH or binary formatted data depending on currently selected
format {see format selector commands FMA, FMB, FMC).
Related ICD, OFD, FMA, FMB, FMC, LSE, MSB, DPRO, DPR1, HLD,
Commands: ONP CH1-CH4 '
iFM Select minimum L.F. bandwidth (10 Hz) ENHANCEMENT {Ch 4)
Syntax: TFM
Remarks:  Same as IF1.
IFN Select normal L.F. bandwidth (1 kHz) ENHANCEMENT (Ch 4)
Syntax: IFN
Remarks:  Same as IF3.
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COMMAND IFP
DICTIONARY IFV
IFP Input front panel setup REMOTE ONLY (Ch7)
Syntax: IFP vall
vall: <arbitrary Block>

Remarks:  The 372XXA will validate then change to the new setup.

Data I/O: <Arbitrary Block> formatted data (paragraph 10-3) previously
output using the OFP command. The data is in internal system
binary format and must not be edited or altered in any way

Related  OFP, ICF

Commands:

IFR Select reduced LF. bandwidth (100 Hz) ENHANCEMENT {Ch 4)

Syntax: IFR

Remarks:  Same ag IF2.

iFv Input frequency list REMOTE ONLY (Ch 7)

Syntax:  IFV vall

vall:  <Arbitrary Block>
Remarks:  Inputs a list of frequencies for use as current sweep or for cali-
bration setup.
CAUTION
IFV will reset (delete) existing calibration sweep and
data.

Data I/O:  An array of 2 to 1601 floating peint values containing frequen-
cies within the 372XXA range. The IFV command inputs an <Ar-
bitrary Block> (paragraph 10-3) containing either ASCII or
binary formatted data depending on currently selected format
{see format selector commands FMA, FMB, FMC).

Related TFMA, FMB, FMC, LSB, MSB, DFC, ONP, WFS
Commands:
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IFX? COMMAND
INT DICTIONARY
IFX? IF bandwidth query ENHANCEMENT (Ch 4)
Syntax:  IFX?
Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{1-10 Hz, 2=100 Hz, 3=1 kHz, 4=10 kHz)
ILM Input Limits Status Enable Register REMOTE ONLY (Ch 6)
Syntax: I1LM vall
vall  0-255
Remarks:  Sets the bits of the Standard Event Status Enable Register to
the binary weighted bit pattern of the decimal value entered.
The register is cleared by sending a value of 0.
NOTE
The Limits Testing feature must be turned on (LT1) for
the 372XXA to report a limits pass/fail status.
Related  OLM, OLB, LT1
Commands:
IMG Select imaginary display for active channel DISPLAY (Ch 4)
Syntax:  IMC
MU Imaginary units terminator for DATA ENTRY SUFFIXES {Ch 4)
numerical data entries.
Syntax:  IMU
iNT Initialize floppy disk DISK FUNCTION (Ch 8)
Syntax:  INT | |
Remarks:  Initializes (formats) floppy disk in floppy drive to IBM/DOS 1.44
MB format. Command can take up to five minutes to complete
format.
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COMMAND IPM
DICTIONARY IS1-1S10

CAUTION

All data on floppy disk will be erased immediately upon
execution of this command.

Related  *OPC, *OPC?
Commands:

IPM Set Service Request Fnable Register, REMOTE ONLY (Ch 7)

Syntax:  IPM vall
vall 0-255

Remarks:  Behaves exactly the same as the *SRE, 488.2 common com-
mand. Sets the bits of the Service Request Enable Register to
the binary weighted bit pattern of the decimal value entered.
The register ig cleared by sending a value of 0. Note that the
Master Summary Status (MSS) bit 6 (decimal 64) will be ig-
nored since it represents the summary of all enabled status bits

(bits 0-5, 7).

This command is same as *SRE.

IS1-1810 Input stored front panel setup 1-10 REMOTE ONLY {Ch 7)

Syntax: ISx vall

x: 1-10
vall: <Arbitrary Block>

Data I/O:  <Arbitrary Block> formatted data (paragraph 10-3) previously
output using the 0S1-0810 commands. The data is in internal
gystem binary format and must not be edited or altered in any

way.

Related 0810810
Commands:
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ISC COMMAND
KEC DICTIONARY
ISC Select inverted compressed Smith chart for ae- DISPLAY (Ch 4)
tive channel
Synfax: TSC vall unit(s)
vall: 3
unitis): DBL, XX1
ISE Select inverted expanded Smith chart for ac- DISPLAY (Ch 4)
tive channel
Syntax: ISE vall unit(s)
vall: 10, 20, 30
unit(s): DBL, XX1
ISF Exclude isolation measurement step during CALIBRATION (Ch 5)
ralihaea+inam
Syntax:  ISF
Related ISN, C12, C8T, C8R
Commands:
ISM Select normal inverted Smith chart for active DISPLAY (Ch 4)
channel
Syntax:  1sM
ISN Include isclation measurement step during CALIBRATION {Ch 5)
calibration
Syntax: 1SN
KEC Keep existing calibration data and return to CALIBRATION (Ch 5)
measurement mode (abort calibration process)
Syntax:  KEC
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COMMAND KHZ
DICTIONARY LAYCOL?

KHZ Kilohertz terminator for
numerical data entries

DATA ENTRY SUFFIXES (Ch 4)

Syntax:  KHZ

LAND Select landscape mode for output plot HARD COPY (Ch 8)

Syntax:  LAND

Related  PORT
Commands:

LAX? Current sweep direction query MEASUREMENT {Ch 4)

Syntax:  LAX?

Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(1=forward (S11, S21), 2=reverse (S22, S12))

LAYCOL Enter the color number for overlay data SYSTEM STATE {Ch 8)
Syntax:  LAYCOL vall
vall: 0-47

Remarks:  Color palette numbers are listed in Table 10-3 at the end of this
chapter.

Related  ANNCOL, GRTCOL, LAYCOL, MKRCOL, MNUCOL, TRCCOL,
Commands: LAYCOL?

LAYCOL? Overlay color number query SYSTEM STATE (Ch 8)
Syntax:  LAYCOL?
Data I/0:  Outputs the color palette number in ASCII <NR1> format.

Related  DATCOL?, GRTCOL?, LAYCOL?, MKRCOL?, MNUCOL?,
Commands: TRCCOL?, LAYCOL
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LB0O COMMAND
LDT DICTIONARY
LBO Turn off limits pass/fail testing beeper LIMITS (Ch 6)
Syntax:  LBO
Related  1LBO, LT0, LBX?
Commands:
LB1 Turn on limits pass/fail testing beeper LIMITS {Ch 6)
Syntax: LBl
Remarks:  Issues an audible beep if a set limit is exceeded.
Related  LBO, LTO0, LBX?
Commands:
LBX? Limits testing beeper enabled/disabled query LIMITS (Ch 6)
Syntax:  LBX?
Data I/0:  Outputs a value in ASCII <NR 1> format (paragraph 10-3).
{O=disabled, 1=enabled)
LCM Select LRL/M (Line Reflect Line/Match) cali- CALIBRATION (Ch 5)
bration method
Syntax: LCM
Related SCM, OCM
Commands:
LDT Enter date {or time ) for data printout label HARD COPY (Ch 8)
Syntax: LDT “vall”
vall:  String of up to 15 valid characters.
Related 1LMS, LID, LNM
Commands:
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COMMAND LDT?

DICTIONARY LFP
L.DT? Output label string for date/time HARD COPY (Ch 8)

Syntax:  LDT?
Data I/Q:  Outputs string in <Arbitrary ASCII> format.

Related 1DT
Commands:

LFD Set limit frequency read-out delta value for ac- LIMITS (Ch 6)
tive channel

Syntax: LFD vall unit(s)

vall:  Depends on graph type
unit(s):  Depends on graph type (see Table 10-2 at the end of this chap-
ter).

Remarks:  Enter the value to offset Limit 2 from the currently set value of
Limit 1. Both limits must be on to use this command. The val-
ues and suffixes are as appropriate for the graph type displayed.

Related  LFY, CH1-CH4, LFD?
Commands:

LFD? Output limit frequency readout delta value LIMITS {Ch 6)
Syntax:  LFD? |
Data I'0:  Outputs value in ASCII <NR3> format.

Related LFD

Commands:
LFP Select limit frequency read-out on active chan- LIMITS (Ch 6)
nel for phase displays

Syntax: L¥P

Remarks:  Phase displays, on a dual graph type like log magnitude and
phase, are set using this command.

Related 1LFD,CH1-CH4
Commands:
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LFR COMMAND
LKSO DICTIONARY
LFR Select limit frequency read-out for active chan- LIMITS (Ch 6)
nel
Syntax: LFR
Related  1LFD, LFP
Commands:
LID Enter device 1.D. for data label HARD COPY (Ch 8)
Syntax:  LID “vall”
vall: String of up to 15 valid characters.
Related  LDT, LMS, LNM. LID?
Commands:
LID? Output label string for device ID
Syntax;  LID?
Data I/0:  Qutputs string in <Arbitrary ASCII> format.
Related LID
Commands:
LIN Select linear magnitude display for active DISPLAY (Ch 4)
channe}
Synfax: LIN
Related  CH1-CHA4
Commands:
LKS0 Disable lock search mode DIAGNOSTICS {Ch 8)
Syntax: LKSG
Remarks:  For service use only.
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COMMAND LKS1
DICTIONARY LLM?
LKS1 Enable lock search mode DIAGNOSTICS {Ch 8)
Syntax:  LXKS1
Remarks:  For service use only.
LKT Load calibration kit information from floppy DISK FUNCTION (Ch 8)
disk
Syntax:  LKT
LL1 Enter length of line 1 for LRL calibration CALIBRATION {Ch 5)
Syntax: LL1 vall unit(s)
vall:  0to +999.9999
unit(s): M, MTR, MM, MMT, CM, CMT
L.L2 Enter length of line 2 for LRL calibration CALIBRATION (Ch 5)
Syntax: LL2 vall unit{¢s)
vall:  0to +999.9999
unitls): M, MTR, MM, MMT, CM, CMT
LL3 Enter length of line 3 for 3 line LRL calibra- CALIBRATION {Ch 5}
tion
Syntax: LL3 vall unit¢s)
vall:  0to +999.9999
unit(s): M, MTR, MM, MMT, CM, CMT
LLMm? QOutput limit line display mode, single or seg- LIMITS (Ch 6)
mented
Syntax:  LLM?
Data I/O:  Outputs a value in ASCII <NR 1> format, as follows:
(O=gingle, I=segmented)
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LLO COMMAND
LMS DICTIONARY
LLO Tarn on lower limit for active channel and set LIMITS (Ch 6)
to value
Syntax: LLO vall unit{s)
vall:  Depends on graph type (see DISPLAY group)
unit(si:  Depends on graph type {see Table 10-2 at the end of this chap-
ter).
Related LUP,CHI1-CH4
Commands:
LLO? Lower limit setting for active channel gquery LIMITS {Ch 6)
Synfax:  LLO?
Data I/0  Ouiputs a value in ASCII <NR3 > format (paragraph 10-3).
LLZ Reference impedance for calibration CALIBRATION (Ch 5)
Syntax: LLZ vall unit(s)
vall:  0.001 to 1x10E+3
unit{s): XX1XX3, XM3, OHM
LM2 Select a match for the second device in an CALIBRATION (Ch 5)
LRM type calibration
Syntax:  1M2
LM3 Select a match for the third device in an LRM CALIBRATION {Ch 5)
type calibration
Syntax:  LM3
LMS Enter model/serial number for data printout HARD COPY {Ch 8)
label
Syntax: IMS “vall”
vall:  String up to 15 characters long
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COMMAND LMS:?
DICTIONARY LO12

Related LDT, LID, ILNM
Commands:

LMS? Output label string for model/serial number HARD COPY (Ch 8)
Syntax:  LMS?
Data I/O;:  Outputs string in <Arbitrary ASCII> format.

Related LMS
Commands:

LNM Enter label string for operator’s name HARD COPY {Ch 8)
Synfax:  LNM “Yvall”
vall:  String up to 15 characters long

Related  LDT, LID, LMS
Commands:

LNM? Output label string for operator’s name HARD COPY (Ch 8)
Syntax:  LNM?
Data I/Q:  Outputs string in <Arbitrary ASCII> format.

Related  1NM
Commands:

LOM Run LO1 phase-lock voltage test DIAGNOSTICS (Ch 8)

Syntax: LC11

Remarks:  For service use only.

LOt2 Run LO1 D/A voltage test DIAGNOSTICS (Ch 8)

Syntax: 1012
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LO21 COMMAND
LOC DICTIONARY
Remarks:  For service use only.
LO21 Run 1.02 main phase-lock voltage test DIAGNOSTICS {Ch 8)
Syntax: 1LC21
Remarks:  For service use only
LO22 Run LO2 offset phase-lock voltage test DIAGNOSTICS (Ch 8)
Syntax: 1022
Remarks:  For service use only.
L023 Run LO2 DDS phase-lock voltage test DIAGNOSTICS (Ch 8)
Syntax: L1023
Remarks:  For service use only.
LO24 Run LO2 main D/A voltage test DIAGNOSTICS (Ch 8)
Syntax: 1024
Remarks:  For service use only.
LO25 Run LO2 offset D/A voltage test  DIAGNOSTICS {Ch 8)
Svyntax: 1025
Remarks:  For service use only
LOC Enter label string for operator’s comments for HARD COPY (Ch 8}
data printout
Syntax: 1OC “vall”
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COMMAND Loce
DICTIONARY LOLX?

vall:  String up to 79 characters long

Related  LDT, LID, LNM, LMS
Commands:

LOC? Qutput label string for operator’s comment HARD COPY {Ch 8)
Syntax:  LOC?
Data I/0:  Outputs string in <Arbitrary ASCIi> format.

Related LOC
Commands:

LOF Torn off limits display LIMETS (Ch-6)-

Syntax: LOF

Related LON
Commands:

LOLO Turn off lower limit on active channel LIMITS {Ch 6)

Synfax:  LOLO

Related LON, LOF, LOLL, LLO

Commands:
LOL1 Turn on lower Hmit at current value on active LIMITS (Ch 6)
channel

Syntax: LOLL

Related  1LON, LOF, LOLO, LLO
Commands:

LOLX? Lower limit ON/OFF query LIMITS {Ch 6)

Syntax:  LOLX
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LON COMMAND
LPF3? DICTIONARY
Data I/O:  Outputs a value in ASCIH <NR1> format (paragraph 10-3).
{0=0FF, 1=0N)
LON Turn on normal (non-segmented) limits dis- LIMITS (Ch 6)
play
Syntax: 1LON
LON? Normal (non-segmented) limits display LIMITS {Ch 6)
ON/OFF query
Syntax:  LON?
Data I0;  OQutputs a value in ASCII <NR1> format (paragraph 10-3}.
(0=0FF, 1=0N)
LPF? Channel 1-4 limit test failure query LIMITS (Ch 6)
Syntax: Lpr?
Data I/O:  Outputs a value in ASCII <NR1> format (0 thru 15). (Seepara-
graph 10-3.)
LPF1? Channel 1 limit test failure query LIMITS (Ch 6)
Syntax:  LPF1?
Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{0=No failure, 1=Failed)
LPF2? Channel 2 limit test failure query LIMITS (Ch 6)
Syntax: LpF2?
Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(0=No failure, 1=Failed)
LPF3? Channel 3 limit test failure query LIMITS {Ch 6)
Syntax:  Lpr3z |
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COMMAND LPF4?
DICTIONARY LPSX?

Datae I/O:  QOutputs a value in ASCII <NR1> format (paragraph 10-3).
{0=No failure, 1=Failed)

LPF4? Channel 4 limit test failure query LIMITS (Ch 6)

Syntax:  LPF4?

Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{0=No failure, 1=Failed)

LPH Select linear magnitude and phase display for DISPLAY (Ch 4)
active channel

Syntax: LpH

Related CH1-CH4
Commands:

LP1 Select lowpass impulse response mode for ac- TIME DOMAIN (Ch 9)
tive channel

Syntax:  LpI

Remarks:  Requires a calibration that used a harmonically related set of
data points - time domain cal

Related TDC,CH1-CH4

Commands:
LPS Select lowpass step response mode for active TIME DOMAIN (Ch 9)
channel

Syntax: LPS

Remarks:  Requires a calibration that used a harmonically related set of
data points - time domain cal

Related TDC,CH1-CH4
Commands:

LPSX? Output lowpass respense (impulse or step) for TIME DOMAIN (Ch 9)
active channel
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LR2 COMMAND
LSEG DICTIONARY
Syntax: LPSX?
Data I/O:  Outputs a value in ASCII <NR1> format, as follows:
{O=impulge, 1=step}
LR2 Specify 2 line LRL calibration CALIBRATION (Ch 5)
Syntax:  LR2
LR3 Specify 8 line LRL calibration CALIBRATION (Ch 5)
Syntax: LR3
i.81-L810 Make LSx the active segmented lower limit MITS {Ch 6
on active channel
Syntax: LSx
x 1-10
Remarks: Al succeeding limit segment commands will apply to LSx.
Related  1S1-US10, CH1-CH4, LSX?
Commands:
LSB Select least significant byte first binary trans- REMOTE ONLY (Ch 7)
fer format
Syntax: LSB
Remarks:  This is convenient for inputting data to or outputting data from
IBM/Intel based computers
Related  MSB, FMB, FMC
Commands:
LSEG Select segmented limit line display mode LIMITS (Ch 6)

Syntax:  LSEG
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COMMAND LSNG
DICTIONARY LT1?

Remarks:  Any segmented limit line command selects this mode automat-

ically.
Related  LSNG
Commands:
LSNG Select single limit line display mode ‘ LIMITS (Ch 6)

Syntax:  LSNG

Remarks:  Any single limit line command selects this mode automatically.

Related LSEG
Commands:

LSX? Output currently active segmented limit LIMITS (Ch 6)

Syntax:  LSX?

Data 1I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{1-10=lower limit 1-10, 100-110=upper limit 1-10)

LTO Turn off limits pass/fail testing LIMITS {Ch 6)

Syntax: LTO

LT Turn on limits pass/fail testing LIMITS {Ch 6)

Syntax: LTl

Status  Alimit test failure will set bits 0~3 (for Channels 14, respec-
Reporting:  tively) in the Limits Event Status Register.

LT1? Limits pass/fail testing ON/OFF query LIMITS (Ch 6)

Syntax: LT1?
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LTC COMMAND
LUP DICTIONARY
- Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{0=0FF, 1=0N)
LTC Select a coaxial transmission line type calibra- CALIBRATION (Ch 5)
tion
Syntax: LTC
Remarks:  Selects a coaxial transmission line for the calibration.
LTST Display the limits testing menu LIMITS (Ch 6}
Syntax:  LTST
Related  1LT0,LT1
Commands:
LTU Select a microstrip transmission line type cali- CALIBRATION (Ch 5)
bration
Syntax: LTU
LTW Select a waveguide transmission line type cali- CALIBRATION {Ch 5)
bration
Syntax: LTW
Remarks:  Can only use an offset short or CRL/LRM calibration method
withwaveguide calibration.
LTX? Calibration transmission line type query CALIBRATION (Ch 5)
Syntax:  LTX?
Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{1=coax, 2=waveguide, 3=microstrip)
Lup Turn on upper limit and set to value LIMITS (Ch 6)
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COMMAND LUP?
DICTIONARY LVX?

Syntax: LUP vall’ unit(s)

vall:  Depends on graph type; see Table 10-2 at the end of this chapter.
unit(s):  Depends on graph type; see Table 10-2 at the end of this chapter.

Remarks:  The values and suffixes are as appropriate for the graph type
displayed. That is, DEG, dB, REU, etc.

Related  LON, LOF, UPLO, UPL1
Commands:

LUP? Upper limit value query for active channel LIMITS (Ch 6)
Synftax:  LUP?

Data I/0:  Outputs a value in ASCIH <NR2 > format (paragraph 10-3).

LVH Turn on limits pass/fail testing rear panel LIMITS (Ch 6}
TTL high voltage output

Syntax: LVH

Related 1VL, ILVX?

Commands:
i Turn on limits pass/fail testing rear panel LIMITS (Ch 6)
TTL low voltage output

Synfax:  LVL

Related 1VH, IVX?
Commands:

LVX? Limits testing TTL level setting query LIMITS (Ch 6)

Syntax:  LVX?

Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(0=low, 1=high)
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M COMMAND

MI1S-M6S DICTIONARY
M Meters suffix for mumerical data entries DATA ENTRY SUFFIXES (Ch 4)
Syntax: M

Related MTR
Commands:

M1C-M6C Set CW frequency to Marker 1- 6
Synfax: MxC
x 1-6
Remarks:  Marker x must be set

Related  MK1-MK&
Commands:

M1E-MGE Set sweep/zoom end frequency, time, or dis- MEASUREMENT (Ch 4)
tance to Marker 1- 8

Syntax: MxE
x 1-6
Remarks:  Marker x must be set

Related MEK1-MKS6
Commands:

M15-M6S Set sweep/zoomstart frequency, time, or dis- MEASUREMENT {(Ch 4)
tance to Marker 1- 6

Syntax:  MxS
x i-6
Remarks:  Marker x must be set

Related MEKI1-MK6
Commands:
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COMMAND MAG
DICTIONARY MIX
MAG Select log magnitude display for active chan- DISPLAY {Ch 4)
nel
Svntax:  MAG
Related  CH1-CHA4
Commands:
MAT Select matched reflection device {open/open, CALIBRATION (Ch 5)
short/short) measurement sequence for stand-
ard calibration
Syntax:  MAT
Related  MIX
Commands:
MEM Digplay trace memory on active channel DISPLAY {Ch 4)
Syntax: MEM
Related  STD, CHiI-CH4
Commands:
MHZ Megahertz terminator for DATA ENTRY SUFFIXES (Ch 4)
numerical data entries
Syntax:  MHZ
MIN Select subtraction as trace math for active DISPLAY (Ch 4)
channel
Syntax: MIN
Related  MUL, ADD, DIV, CH1-CH4, MTH?
Commands:
MIX Select mixed reflection device {open/short, CALIBRATION (Ch 5)
short/open) measurement sequence for stand-
ard calibration
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MKI1-MK6 COMMAND
MKRCOL DICTIONARY

Svntax:  M1X

Related  MAT
Commands:

MK1-MK6 Turn on marker 1-6 and set to sweep point MARKERS (Ch 6)

Syntax: MKx vall unit(s)

x 1-6
vall:  Limited to current frequency, time, or distance sweep/zoomrange
unit(s):  time =8, MS, USC, PS, PSC, NS, N8C
distance = M, MTR, MM, MMT, CM, CMT
frequency = HZ, KHZ, MHZ, GHZ

Related  MRI1-MRS

Commands:

MK1?-MK6? Marker 1-6 setting query MARKERS (Ch 6)
Syntax:  MEx?
x 1-6

Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3). The
value is in time, distance , or frequency units depending on cur-
rent sweep domain.

Related  OMI1-0M6
Commands:

MKRC Select interpolated marker functionality MARKERS (Ch 6}

Syntax:  MKRC

Related MKRD, MKRX?
Commands:

MKRCOL Enter the color number for the markers, time SYSTEM STATE (Ch 8)
or distance

Syntax:  MERCOL vall
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COMMAND MKRCOL?
DICTIONARY | MKSL

vall 0 - 47

Remarks:  Color palette numbers are listed in Table 10-3 at the end of this
chapter.

Related  ANNCOL, DATCOL, GRTCOL, LAYCOL, MNUCOL, TRCCOL,
Commands: MEKRCOL?

MKRCOL? Markers color number query SYSTEM STATE (Ch 8)
Syntax:  MERCOL?
Data I/O:  Outputs the color palette number in ASCII <NR1> format.

Related  ANNCOL?, DATCOL?, GRTCOL?, LAYCOL?, MNUCOL?,
Commands: TRCCOL?, MKRCOL

MKRD Select discrete marker functionality MARKERS (Ch 6)

Syntax:  MERD

Related  MKRC, MKRX?

Commands:
MKRX? Output interpolated/discrete marker function- MARKERS (Ch 6)
ality

Synfax:  MRKRX?

Data I/O:; Outputs a value in ASCII <NR1> format (paragraph 10-3)
{0=Discrete, 1=Interpolated)

Related MEKRC, MEKRD
Commands:

MKSL. Marker search left MARKERS (Ch 6)

Syntax:  MKSL (optional vall unitis))

vall:  Depends on graph type
unit(s): Depends on graph type
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MKSR COMMAND
MKT1 DICTIONARY
Remarks:  If the optional vall unit(s) argument is not supplied, the search
marker (marker 2} is moved from its current position to the next
most previous occurrence of the search value (see mnemonic
SRCH). If the vall unit(s) argument is supplied, the search
value is updated to the argument value prior to moving the
search marker.
Status  If the search fails to find the search value, the search failure bit
Reporting  (bit 4) in the Limits Event Status Register will be set. An Execu-
tion Error will also be reported.
Related  MKSR, SMKR, SRCH, SRCH?
Commands:
MKSR Marker search right MARKERS {Ch 6)
Syntax: MKSR (optional vall unit(s))
vall:  Depends on graph type
unit(s):  Depends on graph type
Remarks:  If the optional vall unii(s) argument is not supplied, the search
marker (marker 2} is moved from its current position to the next
occurance of the search value (see mnemonic SRCH). If the vall
unit{s) argument is supplied, the search value is updated to the
argument value prior to moving the search marker
Status  If the search fails to find the search value, the search failure bit
Reporting  (bit 4) in the Limits Event Status Register will be set. An Execu-
tion Error will also be reported.
Related MEKSL, SMKR, SRCH, SRCH?
Commands:
MKTO Turn marker tracking off MARKERS (Ch 6)
Syntax:  MKTO
Related  MKTI1, MKTX?
Commands:
MKT1 Turn marker tracking on MARKERS (Ch 6
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COMMAND MKTX?
DICTIONARY MMX

Syntax:  MKT1

Related  MET0, MKTX?
Commands:

MKTX? Output marker tracking on/off status MARKERS (Ch 8)

Syntax:  MRTX?

Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-
3).(0=0FF, 1=0N)

Related  METO, MKT1
Commands:

MM Millimeters suffix for DATA ENTRY SUFFIXES (Ch 4)

numerical data entries

Syntax: MM

MMN Set active marker to minimum trace value on MARKERS {Ch 8)
active channel

Synfax:  MMN

Related MMX, CH1-CH4
Commands:

MMT Millimeter terminator for DATA ENTRY SUFFIXES {Ch 4)

numerical data entries

Syntax:  MMT

Related MM
Commands:

MMX Set active marker to maximum trace value on MARKERS (Ch 6)
active channel

Syntax:  MMX
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MNUCOL COMMAND
MON? DICTIONARY

Related  MMN, CH1-CH4

Commands:
MNUCOI. Enter the color number for the menu headers SYSTEM STATE (Ch 8)
Syntax: MNUCOL vall
vall  0-47

Remarhs: Color paletie numbers are listed in Table 10-3 (end of chapter).

Related  ANNCOL, DATCOL, GRTCOL, LAYCOL, MKRCOL, TRCCOL,
Commands: MNUCOL?
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Syntax:  MNUCOL?

Data I/0:  Outputs the color palette number in ASCII <NR1> format,

Related  ANNCOL?, DATCOL?, GRTCOL?, LAYCOL?, MKRCOL?,
Commands: TRCCOL?, MNUCOL?

MO1-MO6 Turn off marker 1-6 MARKERS (Ch 6)

Syntax:  MOx

X 1-8

MOF Turn off all marker displays MARKERS (Ch 6)

Syntax: MOF

MON Turn on all marker displays MARKERS (Ch 6)

Synfax:  MON

MON? Markers displays ON/OFF query MARKERS (Ch 6)
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COMMAND MPH
DICTIONARY MR2?

Swyntax:  MON?

Data 1/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(0=0FF, 1=0N)

MPH Select log magnitude and phase display for ac- DISPLAY (Ch 4)
tive channel

Syntax:  MPH

Related  CHI1-CH4
Commands:

MPN Enter pen number for markers and limits data HARD COPY (Ch 8)

Syntax: MPN vall unit(s)

vall: 1-8
unit(s):  XX1
MR1-MR6E Select Marker 1-6 value read-out MARKERS (Ch 6)

Syntax: MRx

x 1-6

MR1? Output marker 1 on/off status MARKERS (Ch 6)

Syntax:  MR1?

Data I/O:  Outputs a value in ASCIT <NR1> format (paragraph 10-
3).(0=0FF, 1=0N)

Related  MR1, MO1
Commands:

MR2? Output marker 2 on/off status MARKERS (Ch 6)

Syntax:  MR2?
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MR3? COMMAND
MRG6? DICTIONARY
Data Il():  Outputs a value in ASCII <NR1> format {paragraph 10-
3).{0=0FF, 1=0N}
Related  MR2, MO2
Commands:
MR3? Qutput marker 3 on/off status MARKERS (Ch 6)
Syntax:  MR2?
Data I/0:  Outputs a value in ASCH <NR1> format (paragraph 10-
3).(0=0FF, 1=0N)
Related  MR3, MO3
Commands:
MR47? QOutput marker 4 on/off status MARKERS (Ch 6)
Syntax:  MR47?
Data I/O:  Outputs a value in ASCII <NR1> format {paragraph 10-
3).(0=0FF, 1=0N)
Related  MR4, MO4
Commands:
MR57 QOutput marker 5 orvoff status MARKERS (Ch 6)
Synilax:  MR5?
Data J/O:  Outputs a value in ASCII <NR1> format (paragraph 10-
3).(0=0FF, 1=0N)
Related  MR5, MOS
Commands:
MR6? QOutput marker 6 on/off status MARKERS (Ch 6)
Syntax: MR6?
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COMMAND MRX?
DICTIONARY MS1

Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-
3).(0=0FF, 1=0N)

Related MRS, MOB
Commands:

MRX? Output active marker number MARKERS (Ch 6)

Syntax:  MRX?

Data I/O:  Outputs a value in ASCH <NR1> format (paragraph 10-3}.
{0=No marker, I thru 6=The marker number)

Related  MR1, MR2, MR3, MR4, MR5, MR6

Commands:
MRR Restore original sweep range (unzoom marker TIME DOMAIN (Ch 9)
gweep)

Syntax:  MRR

Remarks:  Valid only in the Time Domain mode

MS Milliseconds suffix for DATA ENTRY SUFFIXES (Ch 4)
numerical data entries
Syntax:  MS

MSO Turn multiple source mode OFF MULTIPLE SOURCE (Ch 9)

Syntax:  MSO

Related  M31, MSD
Commands:

MS1 Turn multiple source mode ON . MULTIPLE SOURCE (Ch 9)

Syntax: Ms1
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MSB COMMAND
MSFH? DICTIONARY

Related  MS0, MSD
Commands:

MsB a Select most significant byte first binary data REMOTE ONLY (Ch 7)
transfer format

Syntax:  MSB

Remarks:  Default format for byte ordering — not suitable for IBM/Intel
based computers

Related LSB
Commands:

MSD Select multiple source DEFINE mode MULTIPLE SOURCE (Ch 9)

Syntax:  M8D

Related MBS0, MS1
Commands:

MSFH Enter high loss value for shape factor calcula- MARKERS (Ch 6)
tion '

Syntax: MSFH vall unit(s)

vall:  Depends on graph type; refer to Table 10-2 at the end of this

chapter.
unit(s):  Depends on graph type; refer to Table 10-2 at the end of this
chapter.
Related  MSFL, MSFH?, FLTS?, DSF0, DSF1
Commands:
MSFH? Output high loss value for shape factor calcu- MARKERS {Ch 6)
lation

Syntax:  MSFH?

Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
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COMMAND | MSFL
DICTIONARY MSRD

Related  MSFH
Commands:

MSFL Enter low loss vaiue for shape factor calcula- MARKERS (Ch 6)
tion

Syntax:  MSTFL vall unit(s)

vall:  Depends on graph type; refer to Table 10-2 at the end of this

chapter.
unit(s):  Depends on graph type; refer to Table 10-2 at the end of this
chapter.
Related  MSFH, MSFL?, FLTS?, DSF0, DSF1
Commands:
MSFL? Output low loss value for shape factor caleula- MARKERS {Ch 6)
tion

Syntax:  MSFL?

Data I/0:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).

Related  MSFL

Commands:
MSRO Select 0 as ref for marker search and band- MARKERS (Ch 6)
width calculation

Syntax:  MSRO

Related  MSRD, MSRM, MSRX?
Commands:

MSRD Select delta ref marker as ref for marker MARKERS {Ch 6)
search and bandwidth calculation

Syntax:  MSRD

Related  MSRO0, MSRM, MSRX?
Commands:
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MSRM COMMAND
MTR DICTIONARY

MSRM Select max as ref for marker search and band-
width calculation

Syntax:  MSRM

Related  MSRO, MSRD, MSRX?

Commands:
MSRX? Qutput ref selection for marker search and MARKERS (Ch 6)
bandwidth caleuiation

Syntax:  MSRX?

Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(0=Zero dB, 1=Delta Ref Marker, 2=Maximum value)

Related  MSRO0, MSRD, MSRM
Commands:

MSX? Mutltiple source ON/OFF/DEFINE mode query MULTIPLE SOURCE (Ch 9)

Syntax:  MS¥?

Data I10:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(0=OFF, 1=ON, 2=-DEFINE)

MTH? Trace math type query DISPLAY (Ch 4)

Syntax:  MTH?

Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(1=add, 2=substract, 3=multiply, 4=divide)

Related  ADD, DIV, MUL, MIN, DAT?
Commands:

MTR Meter terminator for numerical DATA ENTRY SUFFIXES (Ch 4)

data entries

Syntax: MIR

Related M
Commands:
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COMMAND MUL
DICTIONARY NP101
MUL Select multiplication as trace math for active DISPLAY (Ch 4)
channel .
Syntax: MUL
Related DIV, ADD, MIN, MTH?, CH1-CH4
Commands:
My Millivolts suffix for DATA ENTRY SUFFIXES {Ch 4)
numerical data entries
Syntax: MV
NCS Go to next calibration step CALIBRATION {Ch 5)
Synfax:  NCS
NMKR Select normal markers on active channel MARKERS {Ch 6)
marker mode
Syntax:  NMKR
Related AMKR, FMKR, SMKR, XMKR?
Commands: '
NOC Select normal sweep calibration data points CALIBRATION (Ch 5)
Syntax:  NOC
Related  SRT, STP, TOC, DFC, CWC
Commands:
NP101 Set data points to 101 'MEASUREMENT (Ch 4)
Syntax:  NP101
Remarks:  Restarts the sweep.
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NP201 COMMAND
NP801 DICTIONARY
Related  NPx series, WFS, *OPC, *OPC?, FLO
Commands:
NP201 Set data points to 201 MEASUREMENT (Ch 4)
Syntax:  Np201
Remarks:  Restarts the sweep.
Related  NPx series, WFS, *OPC, *0PC?, ONP
Commands:
NP401 Set data points to 401 MEASUREMENT (Ch 4)
Syntax:  NP4C1
Remarks:  Restarts the sweep.
Related  NPx series, WFS, *OPC, *OPC?, FME, ONP
Commands:
NP51 Set data points to 51 MEASUREMENT (Ch 4)
Syntax:  NP51
Remarks:  Restarts the sweep.
Related  NPx series, WFS, *OPC, *OPC?, ONP
Commands:
NP801 Set data points to 801 MEASUREMENT (Ch 4)
Syntax: NP801
Remarks:  Restarts the sweep,
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COMMAND NP1601
DICTIONARY OAM1

Related  NPx series, WFS, *QPC, *OPC?, ONP
Commands:

NP1601 Set data points to 1601 MEASUREMENT (Ch 4)

Syntax: NP1&01

Remarks:  Restarts the sweep.

Related  NPx series, WFS, *OPC, *OPC?, FHI, ONP

Commands:
NRD Display non-ratioed parameters on all four DIAGNOSTICS (Ch 8)
channels

Syntax:  NRD

Remarks:  For service use only.

numerical data entries

Syntax: N5

Related NSC
Commands:

NS Nanoseconds suffix for DATA ENTRY SUFFIXES (Ch 4)
NSC Nanoseconds suffix for DATA ENTRY SUFFIXES (Ch 4)

numerical data entries

Syntax:  KsSC

Related NS
Commands:
OAM1 Output channel 1 active marker value REMOTE ONLY (Ch 7)

Syntax:  0OAM1
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OAM?2 COMMAND
OAMA4 DICTIONARY

Remarks:  Data units depend on the graph type currently set. (See Table
10-2 at the end of this chapter.)

Data I/O:  Outputs ASCII <NR3> formatted data (see paragraph 10-3). The
data output consists of one or two elements, whose values will
be determined by the graph display type selected.

Related  OM1 thru OM6, OAM2, OAMS3, OAM4
Commands: :
OAM2 Output channel 2 active marker value REMOTE ONLY {Ch 7)
Syntax:  OAM2

Remarks:  Data units depend on the graph type currently set. (See Table
10-2 at the end of this chapter.)

Data I/0:  Outputs ASCII <NR3> formatted data (see paragraph 10-3). The
data output consists of one or two elements, whose values will
be determined by the graph display type selected.

Related  OM1 thru OM6, OAM1, OAM3, OAM4
Commands:
QAM3 Output channel 3 active marker value REMOTE ONLY (Ch 7)
Syntax:  0AM3

Remarks:  Data units depend on the graph type currently set. (See Table
10-2 at the end of this chapter.)

Data 1/0:  Outputs ASCII <NR3> formatted data (see paragraph 10-3). The
data output consists of one or two elements, whose values will
be determined by the graph display type selected.

Related  OM1 thru OM6, OAM1, OAM2, OAM4
Commands:
OAM4 Output channel 4 active marker value REMOTE ONLY (Ch 7)
Syntax:  0AM4
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COMMAND 0Ci1-0C12
DICTIONARY OCA, OCB, 0OCC
Remarks:  Data units depend on the graph type currently set. (See Table
10-2 at the end of this chapter.)

Data I/0:  Outputs ASCII <NR3> formatted data (zee paragraph 10-3). The
data output consists of one or two elements, whose values will
be determined by the graph display type selected.

Related  OM1 thru OM6, OAM1, OAM2, OAMS3
Commands: ‘
0C1-0C12  OQutput calibration coefficients 1-12 REMOTE ONLY {Ch7)
Syntax: oCx
x 1-12

Remarks:  Outputs error correction coefficient selected (1 - 12), see Table
10-1 at the end of this chapter.

Data I/O:  An array of floating point values whose size is equal to twice the
currently set number of data points. The OCx commands cutput
an <Arbitrary Block> {paragraph 10-3) containing either ASCII
or binary formatted data depending on currently selected format
{see format selector commands FMA, FMB, FMC).

Block Size: 12 + (2 * NUMBER OF POINTS) *18 FMA MODE
*8 FMB MODE
*4  FMC MODE
Related  OCA-OCC, OCL, FMA, FMB, FMC, LSB, MSB, ONP
Commands:
OCA, OCB, Output calibration coefficients 10, 11, or 12 REMOTE ONLY (Ch 7)
occ
Syntax: 0Cx
x ABorC
Block Size: 12 +{(2* NUMBER OF POINTS) *18 FMA MODE
*§ FMB MODE
*4 FMC MODE
Remarks: The OCA, OCB, and OCC are equivalents of 0C10, OC11, and

OC12 respectively.
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OCD COMMAND
OCL DICTIONARY

ocD QOutput correcied data for active channel’s REMOTE ONLY (Ch 7)
S-parameter

Syntax: 0CD

Remarks:  Data correction is valid for normalization and electrical length
and, if applicable, time domain. Wait for full sweep to be up-
dated (WFS} prior to outputting data.

Data I/0:  Outputs a floating point array whose size is equal to twice the
number of points in the current sweep (contains real and imagi-
nary data pairs for each point). The OCD command outputs an
<Arbitrary Block> (paragraph 10-3) containing either A5CII or
binary formatted data depending on currently selected format
(see format selector commands FMA, FMB, FMC),

Block Size: 12 + (2 * NUMBER OF POINTS) *18 FMA MODE

*3 FMB MODE
*4 FMC MODE
Related FMA, FMB, FMC, LSB, MSB, ORD, OFD, ONP, WFS, CH1-CH4
Commands:
OCF Output calibration information and front REMOTE ONLY (Ch 7)

panel setup
Syntax:  OCF

Data I/O:  <Arbitrary Block> formatted data (paragraph 10-3). This same
data can later be input using the ICF command. The data is in
internal system binary format and must not be edited or altered
in any way.

Block Size: 21690 bytes (NO CALIBRATION)
188371 bytes (CALIBRATION APPLIED)

Related  OFF, ICF
Commands:

OCL Ouput all calibration coefficients REMOTE ONLY (Ch 7)

Syntax: ©CL

Remarks:  Outputs all error correction coefficients applicable to the current
calibration type; see Table 10-1 at the end of this chapter.
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COMMAND OCM
DICTIONARY ODV

Data I/0O:  Anarray of floating point values whose size is equal to the cur-
rently set number of data points. The OCL command outputs an
<Arbitrary Block> (paragraph 10-3) containing either ASCII or
binary formatted data depending on currently selected format
(see format selector commands FMA, FMDB, FMC).

Block Size: 12 + (2 * NUMBER OF POINTS) * (NUMBER OF CAL TERMS)

*18 FMA MODE
*8§ FMB MODE
*4 FMC MODE
Related 0C1-0C12, OCA, OCB, OCC, ICL, ONCP, ONP
Commands:
OCM Select offset short calibration method CALIBRATION (Ch 5)

Syntax: OCM

Related LCM, SCM
Commandas:

ODR Output floppy disk directory

REMOTE ONLY (Ch 7)

Syntax:  ODR

Data I/O:  Outputs <Arbitrary Block> formatted list (paragraph 10-3) of
comma separated filenames and sizes.

Block Size: 50 + 80 * NUMBER OF FILES)

ODRH Output hard disk directory

REMOTE ONLY {Ch 7)

Syntax:  ODRH

Data I/0:  Outputs <Arbitrary Block> formatted list (paragraph 10-3) of
cornma separated filenames and sizes.

Block Size: 50 + 80 * (NUMBER OF FILES)

oDV QOutput converted distance values for time do- REMOTE ONLY (Ch 7)
main sweep points '
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OEB COMMAND
OEL DICTIONARY
Syntax: ODV

Remarks:  The converted distance values depend on the dielectric type set
{see DISPLAY group, Dielectric commands).

Data I/0:  An array of floating point values whose size is the currently set
number of data points. The ODV command outputs an <Arbi-
trary Block> (paragraph 10-3) containing either ASCII or binary
formatted data depending on currently selected format (gee for-
mat selector commands FMA, FMB, FMC).

Block Size: 12+ (NUMBER OF POINTS)  *18 FMA MODE
*8 FMB MODE
*4 FMC MODE
Related  FMA, FMB, FMC, LSB, MSB, ONP, OTV, OFV
Commands:
OEB Output Extended Event Status Register STATUS REPORTING (Ch 7)
Syntax:  OEB

Remarks:  Returns the decimal value of the binary bit pattern of the Ex-
tended Event Status Register. The value will be 0 - 32767.

Data 1/O:  Outputs value in ASCII <NR1> format (paragraph 10-3)

Related  1EM, OEM
Commands:
OEL Output list of error messages ERROR REPORTING (Ch 7}
Syntax: OEL

Data II0:  Outputs <Arbitrary Block> formatted list of exrror messages
separated with commas.

Block Size: 50 + 50 * (NUMBER OF ERRORS)
Related  ONE, OGE, OGL
Commands:
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COMMAND - OEM

DICTIONARY OFF
OEM Output Extended Event Status Enable Regis- STATUS REPORTING {Ch 7)
ter
Syntax:  OEM
Remarks:  Returns the decimal value of the bit pattern of the Extended
Event Status Enable Register. The value will be 0 - 32767.
Data I/O:  Outputs value in ASCII <NR1> format (paragraph 10-3)
Related 1EM
Commands:
OFD Output final (display format) data for active REMOTE ONLY (Ch 7)

channel’s S-parameter

Syniax:  OFD

Remarks:  Data units depend on the graph type currently set. (See Table
10-2 at the end of this chapter).
Channels must be displayed for valid data.

Data 1/O:  Outputs a floating point array whose size is equal to the number
of points in the current sweep (the array is doubled for dual
graph displays, i.e. log mag/phase). The OFD command outputs
an <Arbitrary Block> (paragraph 10-3) containing either ASCII
or binary formatted data depending on currently selected format
{see format selector commands FMA, FMB, FMCQC),

Block Size: SINGLE GRAPH DPRQ MQOI
12 + (NUMBER OF POINTS) *18 FMA MODE
*3 FMB MODE
*4 FMC MODE
AL H I E H DPR1 MODE
12 + {2 * NUMBER OF POINTS) *18 FMA MODE
*8 FMB MODE

*4 FMC MODE

Related FMA, FMB, FMC, LSB, MSB, DPRO, DPR1, ONP, OCD, ORD,
Commands: CH1-CH4, WIS

OFF Set scaling offset value on active channel DISPLAY (Ch 4)

Syntax: OFF vall unit(s)
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OFF? COMMAND
OFV DICTIONARY
vall:  Depends on graph type (see DISPLAY group).
unit{s):  Depends on graph type (see Table 10-2 at the end of this
chapter).
Related  SCL,ASC, CHI1-CH4
Commands:
OFF? Scaling offset value on active channel query DISPLAY (Ch 4)
Syntax:  OFF?
Data I/0:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
OFP Cutput current front panel setup REMOTE ONLY {Ch 7)
Syntax:  OFP
Data I1O: <Arbitrary Block> formatted data (paragraph 10-3) for input
later using the IFP command. The data is in internal system bi-
nary format and must not be edited or altered in any way.
Block Size: 8711 bytes
Related  OCF, IFP
Commands:
OFV Output frequency values for current sweep REMOTE ONLY (Ch 7)
Syntax:  OFV
Remarks:  An array of floating point values whose size is the currently set
number of data peints. The OFV command outputs an <Arbi-
trary Block> (paragraph 10-3) containing either ASCII or binary
formatted data depending on currently selected format (see for-
mat selector commands FMA, FMB, FMC).
Block Size: 12 + (NUMBER OF POINTS) *18 FMA MODE
*8 FMB MODE
*4  FMC MODE
Related  ONF, FMA, FMB, FMC, LSB, MSB
Commands:
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COMMAND OGE
DICTIONARY OID

OGE Output Extended Description of current GPIB ERROR REPORTING {Ch7)
error,

Syntax:  OGE

Remarks:  See error handling information in Chapter 7 for interpretation
of the output string.

Data I/O:  Outputs string in <Arbitrary ASCII> format.
Block Size: 210 bytes, maximum

Related  ONE, OEL
Commands:

OGL Output Extended Deseription of previous ERROR REPORTING {Ch7)
GPIB error.

Syntax:  OGL

Remarks:  See error handling information in Chapter 7 for interpretation
of the output string.

Data I/0:  Outputs string in <Arbitrary ASCIT> format.
Block Size: 210 bytes, maximum

Related  ONE, OEL.
Commands:

OHM Ohms suffix for numerical DATA ENTRY SUFFIXES (Ch 4)

data entries

Syntax:  OHM

oD Output instrument information string REMOTE ONLY {Ch 7)

Swvntax: OID

Remarks:  Outputs the VNA operation string containing the following
fields separated by commas:
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OLB COMMAND
OLM DICTIONARY

<Model>,

<Low Frequency in GHz>,
<High Frequency in GHz>,
<Low Power in dB>,
<Reset Power in dB>,
<SBoftware Revision>

The actual information for the 37200A queried will be returned
in each field. The power values indicate the ALC range. Use the
PIP? query to output absolute power setting at portl.

NOTE
System power in excess of reset level is available, but
not guaranteed to remain level. Excessive system power
setting will cause error 5110: RF PWR UNLEVELED
and/or error 52XX: RF OVERLOAD to be reported. To
determine maximum available power, consult Source
Control Specifications in Operation Manual.

Data IO Outputs an <Arbitrary ASCII> format (paragraph 10-3).

Block Size: 50 bytes, maximum

Related  *IDN?, *QPT?, PIP?
Commands:

OLB Output limits pass/fail testing status byte. STATUS REPORTING (Ch 7)

Syntax: OLRB

Remarks:  Returns the decimal value of the bit pattern of the Limits Status
Register. The value will be 0 - 255.

Data I/0:  Outputs value in ASCII <NR1> format (paragraph 10-3)

Related 1LB
Commands:

OLM Output limits status byte enable . REMOTE ONLY {Ch 7)

Syntax: C©LM
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COMMAND OMI1-OM6
DICTIONARY ONP

Data I'O:  QOutpuis a value in ASCII <NR1> format (paragraph 10-3).

Related LM
Commands:

OM1-OM6 Output marker 1-6 value for active channel 'REMOTE ONLY (Ch 7)

Syntax:  OMx
x 1-6

Remarks:  Data units depend on the graph type currently set. (See Table
10-2 at the end of this chapter.)

Data I/0:  Outputs ASCII <NR3 > formatted data (see paragraph 10-3).
The data output consists of one or two elements, whose values
will be determined by the graph display tvpe selected.

Related  CH1-CH4, DPRO, DPR1
Commands:

ONCT Output number of cal terms for current cal

Syntax:  ONCT

Remarks:  Outputs the value in ASCII <NR1> format. See Table 10-1 at
the end of this chapter.

ONE Output number of error messages stored in ERROR REPORTING {Ch 7)
service log

Syntax:  ONE

Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).

Related  OFEL, OGE, OGL
Commands:

ONP Output number of points currently being

REMOTE ONLY {Ch'?)
measured '

Syntax:  ONP
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OPB COMMAND
0S1-0S810 DICTIONARY

Data I/(:  Outputs a value in ASCII <NR1> format (paragraph 10-3).

oPB Cutput Primary Status Byte IEEE488.2 (Ch 7)
Syntax:  OPB
Remarks:  This is the equivalent command to *STB?, 488.2 Status Byte
query. Returns the decimal value of the bit pattern of the Status
Byte and the Master Summary Status bit 6. The value will be 0 -
255. :
Data I'O:  Outputs value in ASCII <NR1> format (paragraph 10-3)

Related *STB?
Commands:

ORD Output raw data for active channel’s parame- | REMOTE ONLY (Ch 7)

ter

Syntax:  ORD

Remarks:  Outputs the raw data (real and imaginary) pairs before any cor-
rection is applied. Wait for full sweep to be updated (WFS) prior
to outputting data.

Data I/0:  Outputs a floating point array whose size is equal to twice the
number of points in the current sweep (contains real and imagi-
nary data pairs for each point). The ORD command cutputs an
<Arbitrary Block> (paragraph 10-3) containing either ASCII or
binary formatted data depending on currently selected format
(see format selector commands FMA, FMB, FMC).

Block Size: 12 + (2* NUMBER OF POINTS) *18 FMA MODE

*8 FMB MODE
*4 FMC MODE
Related  CH1-CH4, OFD, OCD, ONP, FMA, FMB, FMC, LSB, MSB
Commands:
081-0810 Output stored front panel setup 1-10 REMOTE ONLY (Ch 7)

Syntax: 08x
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COMMAND OSL
DICTIONARY orv

x 1-10
Data I/O:  <Arbitrary Block> formatted data (paragraph 10-3) for later in-
put using the IS1-IS10 commands. The data is in internal sys-
tem binary format and must not be edited or altered in any way.

Block Size: 8711 bytes

Related  ISxx, OFP, OCF
Commands:

OSL Output service log REMOTE ONLY {Ch 8)

Syntax:  0SL

Remarks:  This command is useful when troubleshooting system failure or
GPIB programming type problems. It is alse useful for capturing
and archiving error information for errors that occur during Re-
mote Only operation.

Data 1/0:  Outputs <Arbitrary Block> formatted data that consists of serv-
ice data and all error messages, with details about each error.

Block Size: 450 + 100 * (NUMBER OF ERRORS)

Related  OEL, PSL, SAVLOG, SAVLOGH, CSL, ONE, OGE, OGL

Commands:
otV Output time values for time domain measure- ERROR REPORTING {Ch 7)
ment points

Syntax: 0TV

Data I/0:  An array of floating point values whose size is the currently set
number of data points. The OTV command outputs an <Arbi-
trary Block> (paragraph 10-3) containing either ASCII or binary
formatted data depending on currently selected format {see for-
mat selector commands FMA, FMB, FMC).

Block Size: 12 + (NUMBER OF POINTS)  *18 FMAMODE
*8 FMB MODE
*4 FMC MODE
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Pi1C COMMAND
P2C DICTIONARY
Related  FMA, FMB, FMC, LSB, MSB, ODV, OFV, ONP
Commands:
PiC Select port 1 for connector specification CALIBRATION {Ch 5)
Syntax: pl1C
Remarks:  Specifies port 1 as the port to which subsequent connector re-
lated commands will apply.
Related P2C
Commands:
P1C? Port 1 connector specification query CALIBRATION (Ch 5)
Syntax: P1C?
Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{1=SMA male, 2=SMA female, 3=K male, 4=K female, 5=Type N
male, 6=Type N female, 7=GPC3.5 male, 8=GPC3.5 female,
9=GPC7, 10=other & user specified, 11=V male, 12=V female,
13=TINC male, 14=TNC female, 15=2.4mm male, 16=2.4mm fe-
male)
PipP? Output power at port 1 query CALIBRATION (Ch 5)
Syntax: plp?
Remarks:  Absolute power setting in dB. Includes flat test port power cor-
rection, when applied.
Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
Related  PWR?, SA1?, FPO, FP1
Commands:
pz2C Select port 2 for connector specification CALIBRATION (Ch 5)
Syntax: v2C
Related P1C
Commands:
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COMMAND P2C?

DICTIONARY PCS
P2C? Select port 2 for connector specification query CALIBRATION (Ch 5)

Syntax:  pP2C?

Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(1=SMA male, 2=SMA female, 3=K male, 4=K female, 5=Type N
male, 8=Type N female, 7=GPC3.5 male, 8=GPC3.5 female,
9=GPC7, 10=other & user specified, 11=V male, 12=V female,
13=TNC male, 14=TNC female, 15=2 4mm male, 16=2.4mm fe-
male)}

PBL Select 1/4-gize plot bottom left corner HARD COPY {Ch 8)

Syntax: PBL

Remarks:  Selects a quarter-size plot, which appears in the bottom left cor-
ner of the screen.

Related  PBR, PFL
Commands:

PBR Select 1/4-size plot bottom right corner HARD COPY (Ch 8)

Syntax:  PBR

Remarks:  Selects a quarter-size plot, which appears in the bottom right
corner of the screen.

Related PBL, PFL
Commands:

PCP Select “measurement phase” polar chart mode 'DISPLAY {Ch 4)

Syntax: pCp

Related PCS, CH1-CHA4
Commands:

PCS Select “sweep position” polar chart mode for DISPLAY (Ch 4)
active channel

Syntax:  pPCS
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PCX? COMMAND
PEL DICTIONARY
Related  PCP, CH1-CH4
Commands:
PCX? Polar chart positioryphase mode query DISPLAY (Ch 4)
Syntax:  PCX?
Data I/Q;  Outputs a value in ASCII <NR1> format (paragraph 10-3}.
(1=phase, 2=position)
Related  PCP, CH1-CH4
Commands:
PDR Print directory listing of the floppy drive DISK FUNCTION (Ch 8)
Syntax: PDR
Remarks: A copy of the directory listing of the floppy drive is sent to the
printer.
Related  ODR, ODRH, PDRH
Commands:
PDRH Print directory listing of the hard drive DISK FUNCTION (Ch 8)
Syntax:  PDRE
Remarks:  Acopy of the directory listing of the hard drive is sent to the
printer.
Related  ODR, ODRH, PDR
Commands:
PEL Print the error log
Syntax: PEL
Remarks:  Aformatted list of the error messages in the service log is sent
to the printer.
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COMMAND PFL
DICTIONARY PHO
Related  OFL, OSL, PSL
Commands:;
PFL Select full-size plot HARD COPY (Ch 8}
Syntax:  PFL
Related  PBL, PFR
Commands:
PFS Print full screen image HARD COPY {Ch 8)
Syntax:  PFS
Related  PGR
Commands:
PGR Print graph area screen image HARD COPY (Ch 8)
Swyntax:  PGR
Related  PFS
Commands:
PGT Plot graticule DISK FUNCTION (Ch 8)
Syntax:  PGT
PHA Select phase display for active channel DISPLAY (Ch 4)
Syntax:  PHA
Related CHI1-CH4
Commands:
PHO Set phase scaling offset for display on active DISPLAY (Ch 4)
channel
372XXA GPIB PM 10-129




PHO? COMMAND
PLO? DICTIONARY
Syntax: PHO vall upit(s)
vall: 18010 +180
unit(s): DEG
PHO? Phase scale offset on active channel query DISPLAY (Ch 4)
Syntax:  PHO?
Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
PLD Plot data area only HARD COPY (Ch 8)
Syntax: PLD
PLG Select log polar display for active channel DISPLAY {Ch 4)
Syntax:  PLG
Related CH1-CH4
Commands:
PLH Plot header HARD COPY (Ch 8)
Syntax: PLHE
PLM Plot markers and limits data HARD COPY (Ch 8)
Syntax:  PLM
PLO? Output plot mode, portrait or landscape HARD COPY (Ch 8)
Syntax:  PLO
Data 1/O:  Outputs value in ASCKK <NR1> format, as follows:
(O=portrait, I=landscape)
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COMMAND PLR
DICTIONARY PMT

Related  PORT, LAND
Commands:

PLR Select linear polar display for active channel DISPLAY (Ch 4)

Syntax:  PLR

Related CHI-CH4
Commands:

PLS Plot entire screen HARD COPY (Ch 8)

Synilax:  PLS

Related CH1-CH4
Commands:

PLT Plot data traces only HARD COPY (Ch 8)

Syntax:  PLT

PMK Print tabular data for markers

HARD COPY (Ch 8}

Syntax:  PMK

Related CH1-CH4
Commands:

PMN Plot menu HARD COPY (Ch 8)

Syntax:  PMN

PMT Print tabular data for traces and markers HARD COPY (Ch 8)

Syntax:  PMT

372XXA GPIB PM 10-131




PORT COMMAND
PSP DICTIONARY
Related  CH1-CH4
Commands:
PORT Select portrait mode for output plot HARD COPY {Ch 8)
Syntax:  PORT
Related  LAND, PLO?
Commands:
PRT? Printer test PERIPHERAL TESTS (Ch 8)
Syniax: PRT?
Remarks:  For service use only. Requires a special test fixture.
Data I/0:  Returns a value in ASCII <NR1> format (paragraph 10-3}.
' (0=No failure, 1=IFailed)
PS Picoseconds suffix for DATA ENTRY SUFFIXES (Ch 4}
numerical data entries.
Syntax: Py
PSC Picoseconds as the data terminator DATA ENTRY SUFFIXES (Ch 4)
for numerical data entries.
Syntax:  PSC
PSL Print service log DIAGNOSTICS (Ch 8)
Syntax: PSL
PSP Select number of power measurement sweeps CALIBRATION (Ch 5)
for flat-test-port-power calibration
Syntax: PSP vall unit(s)
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COMMAND PSP?
DICTIONARY PTL
vall: 1-5
unit(s): XX1
Related PSP?
Commands:
PSP? Output number of power sweeps for flat | CALIBRATION {Ch 5)
power correciion
Syntax:  PSp?
Data 1/O:  Outputs the value in ASCIL <NR1> format.
Related PSP
Commands:
PST Stop print/plot HARD COPY {Ch 8)
Syntax:  PST
PTO-PTS Select printout points skipped (0-9) during HARD COPY (Ch 8)
tabular printing and disk output
Syntax: PTx
x -9
PTB Print tabular data for traces HARD COPY (Ch 8)
Syntax: PTB
Related  PT0O-PT9
Commands:
PTL Select 1/4-size plot top left corner HARD COFPY (Ch 8)

Syntax:  PTL

Related  PTR, PBR, PBL, PFL
Commands:
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PTR COMMAND
PWR DICTIONARY
PTR Select 1/4-gize plot top right corner HARD COPY (Ch 8)
Syntax: = PTR
Related  PTL, PBR, PBL, PFL
Commands:
PTS Select skippped points for flat-test-port-power CALIBRATION (Ch 5)
calibration
Syntax: PTS vall unit(s)
vall: 1t0 65
unit(s): XX1
PTS? Skippped points for flat-test-port-power cali- CALIBRATION (Ch 5)
bration query
Syntax: PTS?
Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
PW2 Set external source power MEASUREMENT (Ch 4)
Syntax: PW2 vall unit(s)
vall:  Depends on power range of source
unit(s):  DBM, XX1, XX3, XM3
PW2? External source power query MEASUREMENT (Ch 4)
Syntax:  pw2?
Data I/O:  Outputs a value in ASCII <NR3 » format {paragraph 10-3).
PWR Adjust internal source power MEASUREMENT (Ch 4)
Syntax: PWR vall, unit(s)
vall:  Depends on 37200A power range
unit(s): DB, XX1, XX3, XM3
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COMMAND PWR?
DICTIONARY RCKH
Related  O1D, P1P?, PWR?
Commands:
PWR? Internal source power query MEASUREMENT (Ch 4)
Syntax:  PWR?
Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
Related  QOID, PIP?
Commands:
RAD Radians suffix for numerical 'DATA ENTRY SUFFIXES (Ch 4)

data entries

Syntax: RAD

RC1-RC10 Recall front panel setup from internal mem- SAVE/RECALL (Ch 8)
ory 1-10
Syntax:  RCx
x 1~10
RCK Recall trace memory from floppy disk to ac- DISK FUNCTION (Ch 8)
tive channel
Syntax: RCK “vall”
vall: 1 to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.
Remarks:  Same as RCLNREM.
Related  CHI1-CH4
Commands:
RCKH Recall trace memory from hard disk to active DISK FUNCTION (Ch 8}
channel
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RCLALC COMMAND
RCLALL DICTIONARY
Syntax: RCKH “vall”
vall 1to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.
Remarks:  Same as RCLNRM.
Related  CH1-CH4
Commands:
RCLALC Recall ALC Cal file from floppy disk DISK FUNCTION (Ch B)
Syntax:  RCLALC
Remarks: The ALC Cal file has the fixed name “HW_CAL.ALC”.
Related RCLALCH
Commands:
RCLALCH Recall ALC Cal file from hard disk DISK FUNCTION {Ch 8)
Syniax: RCLALCH
Remarks: The ALC Cal file has the fixed name “HW_CAL.ALC”.
Related  RCLALC
Commands:
RCLALL Recall Combined Hardware Cal file from DISK FUNCTION (Ch 8)
floppy disk
Syntax: RCLALL
Remarks:  The Combined Hardware Cal file has the fixed name
“HW_CAL.ALL”
Related RCLALLH
Commands:
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COMMAND RCLALLH

DICTIONARY RCLDAT
RCLALLH Recall Combined Hardware Cal file from hard DISK FUNCTION (Ch 8)
disk

Syntax:  RCLALLH

Remarks:  The Combined Hardware Cal file has the fixed name

“HW_CAL.ALL".
Related RCLALL
Commands:
RCLCAL Recall calibration data and front panel setup DISK FUNCTION {Ch 8)
file from floppy disk

Syntax:  RCLCAL “filename”

filename 1 to 8 allowable characters: letters, numbers, and underscore
( _. ¥ First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.
Remarks:  Same as command RLLD.

Related  STO, RCLCALH

Commands:
RCLCALH Recall calibration data and front panel setup DISK FUNCTION (Ch 8)
file from hard disk

Syntax: RCLCALH #filename”

filename 1 to 8 allowable characters: letters, numbers, and underscore
( _ ). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.

Remarks: Same as command RLDH.

Related  STOH, RLDH

Commands:
RCLDAT Recall tabular data from floppy disk file speci- DISK FUNCTION (Ch 8)
fied to printer

Syntax:  RCLDAT “filename”
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COMMAND

RCLDATH
RCLELGH DICTIONARY
filename 1to 8 allowable characters: letters, numbers, and underscore
{ ). First character must be a letter. The quotes must be used.
The “ dat” file name extension is agsumed.
Remarks: Same as command RTB.
Related  RCLDATH
Commands:
RCLDATH Recall tabular data from hard disk file speci- DISK FUNCTION (Ch 8)
fied to printer
Syntax:  RCLDATE “filename"
filename 1 to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.
Remarks: Same as command RTBH.
Related  RCLDAT
Commands:
RCLELG Recall Error Log file from floppy disk to DISK FUNCTION {Ch 8)
printer
Syntax: RCLELG *“filename”
filename  1to 8 allowable characters: letters, numbers, and underscore
( _ ). First character must be a letter. The guotes must be used.
The “.elg” file name extension is assumed.
Related RCLELGH
Commands:
RCLELGH Recall Error Log file from hard disk to printer DISK FUNCTION (Ch 8)
Syntax: RCLELGH “filename”
filename 1 to 8 allowable characters: letters, numbers, and underscore

{ ). First character must be a letter. The quotes must be used.
The “.elg” file name extension is assumed.
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COMMAND RCLFRE
DICTIONARY RCLLOGH

Related  RCLELG
Commands:

RCLFRE Recall Frequency Cal file from floppy disk DISK FUNCTION (Ch 8)

Syntax:  RCLFRE
Remarks:  The Frequency Cal file has the fixed name “HW_CAL.FRE".

Related  RCLFREH
Commands:

RCLFREH Recall Frequency Cal file from hard disk DISK FUNCTION (Ch 8) |

Syntax:  RCLFREH
Remarks:  The Frequency Cal file has the fixed name “HW_CAL.FRE".

Related RCLFRE

Commands:
RCLLOG Recall Service Log file from floppy disk to DISK FUNCTION (Ch 8)
printer

Syntax:  RCLLOG “filename”

filename: 1 to & allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.log” file name extension is assumed.

Related  RCLLOGH
Commands:

RCLLOGH Recall Service Log file from hard disk to
printer

DISK FUNCTION (Ch 8)

Syntax: RCLLOGH “filename”
¥

filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “log” file name extension is assumed.
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RCLNRM COMMAND
RDD DICTIONARY

Related  RCLLOG
Commands:

DISK FUNCTION (Ch 8)

RCLNRM Recall Trace Memory file from floppy disk

Syntax:  RCLNRM “filename”

filename: 1 to 8 allowable characters: letters, numbers, and underscore
( _}. First character must be a letter. The quotes must be used.
The “.nrm” file name extension is assumed.

Related RCILNEMH
Commands:

DISK FUNCTION (Ch 8)

RCLNRMH Recall Trace Memory file from floppy disk

Syntax:  RCLNRMH “filename”

filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.rrm” file name extension is assumed.

Related RCLNREM
Commands:

RDA Perform automatic reference plane position DISPLAY {Ch 4)
calculation for active channel

Syntax:  RDA

Remarks:  Calculation impacted by dielectric setting.

Related  CH1-CH4, RDD, RDT, DIx commands in DISPLAY Group.
Commands:

RDD Set reference plane position in distance for ac- DISPLAY (Ch 4)
tive channel

Syntax: RDD vall unit(s)

vall:  -999.999 to +999.999

10-140 372XXA GPIB PM




COMMAND RDD?
DICTIONARY REF

unit(s): M, MTR, MM, MMT, CM, CMT

Remarks:  Calculation impacted by dielectric setiing,

Related  CH1-CH4, RDA, RDT, DIx commands in DISPLAY Group.
Commands:

RDD? Reference plane position in distance for active DISPLAY (Ch 4)
channel query

Syntax:  RDD?

Data I/O:  Outputs a value in ASCI <NR3 > format {(paragraph 10-3).

RDT Set reference plane position in time for active
channel

'DISPLAY-{Ch 4)

Syntax: RDT vall unit(s)

vall:  —999.999 to +999.999
unitis):  SEC, MS, US, NS, PS

Related  CH1-CH4, RDD, RDA

Commands:
RDT? Reference plane time position for active chan- DISPLAY (Ch 4)
nel query

Syntax:  RDT?

Data I/Q:  Outputs a value in ASCII <NRS3 > format (paragraph 10-3).

REF Set scéling reference line position on active DISPLAY (Ch 4)
channel for rectilinear graph types

Syntax: REF vall unit(s)

vall: 0-8
unit(s):  Depends on graph type; see Table 10-2 at the end of this chapter.

Related  CH1-CH4, OFF, 8CL
Commands:
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REF? COMMAND
RH1 DICTIONARY
REF? Secaling reference line position on active chan- DISPLAY (Ch 4)
nel for rectilinear graph types query
Syntax:  REF?
Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
REL Select real display for active channel DISPLAY (Ch 4)
Syntax: REL
Related  CH1-CH4
Commands:
REU Real data units terminator for DATA ENTRY SUFFIXES (Ch 4)
numerical data entries
Synfax: REU
RGZ Select reflective device to be greater than Zo CALIBRATION {Ch 5)
for LRL calibration
Syntax:  RGZ
Related RLZ
Commands:
RHO RF off while in hold 'MEASUREMENT (Ch 4)
Syntax:  RHO
Related  HILD, RHI, BHO
Commands:
RH1 RF on while in hold MEASUREMENT (Ch 4)
Syntax: RH1
Related  HLD, RHO, BHO
Commands:
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COMMAND RHX?
DICTIONARY RLDH
RHX? RF ON/OFF while in hold query MEASUREMENT {Ch 4)
Syniax:  RHX?
Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{0=0FF, 1=0N)
RIM Select real and imaginary display for active : DISPLAY {Ch 4)
channel :
Syntax: RIM
Related  CH1-CH4
Commands:
RLD Recall calibration data and front panel setup DISK FUNCTION (Ch 8)
file from floppy disk
Syntax: RLD “filename”
filename: 1 to § allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.
Remarks:  Same as command RCLCAL.
Related  STO,RLDH
Commands:
RLDH Recall calibration data and front panel setup DISK FUNCTICN (Ch 8)
file from hard disk
Syntax: RLDH “filename”
filename:  1+to 8 allowable characters: letters, numbers, and underscore
{ .. ). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.
Remarks:  Same as command RCLCALH.
Related  STOH, RL.D
Commands:
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RLZ COMMAND
RPO DICTIONARY
RLZ Set reflective device to be less than Zo for LRL CALIBRATION {Ch 5)
calibration
Syntax: RLZ
Related RGZ
Commands:
RM1 Select reference plane at line 1 midpoint (ILRL) CALIBRATION (Ch 5)
Syntax: RM1
Related  RRP
Commands:
AGL Enter reflective device offset length for LRL CALIBRATION {Ch 5)
calibration
Syntax: ROL vall unit(s)
vall: ~10.000 to +10.0600
unit(s): MMT, CMT, MTR, MM, CM, M
RPC Repeat previous calibration ' CALIBRATION (Ch 5)
Syntax:  RPC
Remarks:  Performs exactly the same as the BEG command EXCEPT it
uses existing calibration setup. This command is useful after re-
calling a saved calibration.
Related  BEG, KEC, TC1, TC2, NCS
Commands:
RPO Set rear panel output voltage value 'REAR PANEL OUTPUT (Ch 9)
Syntax: RPO vall unit(s)
vall:  ~10.000 to +10.000
unit{s): VLT
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COMMAND RPO?

DICTIONARY ‘ RSTO
RPO? Rear panel output voltage value query REAR PANEL OUTPUT (Ch 9)

Syntax:  RPO?

Data I/0:  Outputs a value in ASCII <NR3 > format (paragraph 10-3}.

RRP Select reference plane at reflection plane CALIBRATION (Ch 5)
(LRL)

Syntax:  RRD

Remarks:  Selects reference plane to be at the reflection plane for the LRL
calibration.

RST Reset default state SYSTEM STATE (Ch 8)

Syntax:  RST

Remarks:  Resets the 372XXA to default state with all user programmable
parameters set to their default values. Default state settings are
listed in Chapter 11. This command does not affect the Output
Queue, Status or Parallel Poll Registers, or the 37200A GPIB ad-
dress setting,

Remarks: Same as command *RST.

Related  *RST, RST(, RST1
Commands:

RSTO Reset instrument plus front panel memories SYSTEM STATE {Ch 8)
and reserved parameters '

Syntax: RSTO

Remarks:  Resets the 37200A to the defaultf state with all user programma-
ble parameters set to their default values. Default state settings
are listed in Chapter 11. Additionally, front panel stored setups
are cleared, the reserved parameters are set to their default val-
ues, and the GPIB address is changed to its default value {6).
This command does not effect the Output Queue, Status, or Par-
allel Poll Registers.

Reserved parameters are those parameters which are initialized
at factory turn-on. They are also initialized after a battery-
backed RAM failure occurs.
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RSTI COMMAND
RTBH DICTIONARY
Related  *RST, RST, RST1
Commands:
AsST1 Reset instrument plus front panel memories SYSTEM STATE (Ch 8)
Syniax:  RST1
Remarks:  Resets the 37200A to the default state with all user programma-
ble parameters set to their default values, Default state settings
are listed in Chapter 11. Additionally, front panel stored setups
are cleared. This command does not effect the Output Queue,
Status, Parallel Poll Registers, or the GPIB address.
Related  *RST, RST, RSTO
Commands:
RTB Recall tabular data from floppy disk file speci- DISK FUNCTION {Ch 8)
fied to printer
Syntax: RTB “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
( _ ). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.
Remarks:  Same as command RCLDAT.
Related RTBH
Commands:
RTBH Recall tabular data from hard disk file speci- DISK FUNCTION (Ch 8)
fied to printer
Syntax: RTBH “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underseore
( _). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.
Remarks:  Same as command RCLDATH.
Related RTBH
Commands:
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COMMAND RTL
DICTIONARY RVL

RTL Return to local (front panel) control SYSTEM STATE (Ch 8}
Syntax:  RTL

Remarks:  This command performs the same function as the RETURN TO
LOCAL key. Has no effect if the VNA is in the local lockout mode.

RVO Turn rear panel output voltage OFF REAR PANEL OUTPUT (Ch 9)

Syntax:  RVO

RV1 Turn rear panel output voltage ON REAR PANEL OUTPUT {Ch 9)

Syntax: RVl

RvV1? Rear panel output voitage ON/OFF query REAR PANEL QUTPUT (Ch 9)

Syntax:  RV1?

Data I/Q:  Outputs a value in ASCII <NR1> format (paragraph 16-3).
{0=0FF, 1=0N)

RVD Rear panel output mode = dc value REAR PANEL OUTPUT (Ch 9)

Syntax: RVD

Related  RVH, RVV, RVL, RVX?
Commands:

RVH Select the horizontal rear output voltage mode REAR PANEL QUTPUT (Ch 9)

Syntax: RVH

Related RVD, RVV, RVL, RVX?
Commands:

RVL Select the lock-direction-output-voltage mode REAR PANEL OUTPUT (Ch 9)

Syntax:  RVL
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RVV COMMAND
S12 DICTIONARY
Related  RVH, RVV, RVD, RVX?
Commands:
RVV Select the rear panel output voltage to be ver- REAR PANEL OUTPUT (Ch 9)
tical
Syntax: RVV
Related  RVH, RVD, RVL, RVX?
Commands:
RVX? Rear panel output voltage {analog out) mode REAR PANEL OUTPUT (Ch 9)
query
Syntax:  RVX?
Data I/O:  Outputs a value in ASCII <NR1> format {paragraph 10-3).
(1=horizontal, 2=vertical, 3=lock dir, 4=dc output)
) Seconds suffix for 'DATA ENTRY SUFFIXES (Ch 4)
numerical data entries
Syntax: s
SN Measure 511 on active channel DISPLAY (Ch 4)
Syntax: 511
Remarks:  Measures the forward reflection parameter, S11, on the active
channel. Forward reflection is the value of the signal leaving
port 1 vs the value of the signal being reflected back into port 1.
Related  S12,821, 322, CH1-CH4
Commuands:
$12 Measure S12 on active channel DISPLAY (Ch 4)
Svyntax: 512 |
Remarks: Measures the reverse transmission parameter, S12, on the active
channel. Reverse transmission is the value of the signal leaving
port 2 vs the value of the signal being received at port 1.
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COMMAND S21
DICTIONARY SA1

Related S11, 821, 522, CHI1-CH4
Commands:

821 Measure Sg; on active channel ' DISPLAY (Ch 4)

Synfax: S21

Remarks:  Measures the forward transmission parameter, Sgi, on the ac-
tive channel. Forward transmission is the value of the signal
leaving port 1 vs the value of the signal being received at port 2.

Related 811, 812, 522, CH1-CH4
Commands:

522 Measure Soo on active channel DISPLAY (Ch 4)

Syntax: 822

Remarks: Measures the reverse reflection parameter, Sog, on the active
channel. Reverse reflection is the value of the signal leaving
port 2 vs the value of the signal being reflected back into port 2.

Related 811, 812,821, CH1.CH4
Commands:

SA1 Set port 1 source attenuator MEASUREMENT (Ch 4)

Synfax:  SAl vall unit(s)

vall: 0t 70dB,in 10 dB steps
unit{sj: DB, DBL, DBM, XX1, XX3, XM3

Remarks:  Attenuates the signal output from Port 1.

Related PWR, P1P?, TA2
Commands:
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SA1? COMMAND
SAVALLH DICTIONARY
SA1? Port 1 source attenuater query MEASUREMENT (Ch 4)
Syntax:  Sal?
Data I/O:  OQutputs a value in ASCII <NR1> format (paragraph 10-3).
SAVALC Save ALC Cal to floppy disk \ DISK FUNCTIONS (Ch 8)
Syntax:  SAVALC
Remarks:  The ALC Cal file has the fixed name “HW_CAL.ALC".
Related  SAVALCH
Commands:
SAVALCH Save ALC Cal to hard disk DISK FUNCTIONS (Ch 8)
Syntax:  SAVALCH
Remarks:  The ALC Cal file bas the fixed name “HW_CAL ALC”.
Related  SAVALC
Commands:
SAVALL Store internal ALC and frequency hardware DISK FUNCTIONS (Ch 8)
calibrations to floppy disk
Syntax:  SAVALL
Remarks:  For service use only.
Related SAVALLH
Commands:
SAVALLH Store internal ALC and frequency hardware DISK FUNCTIONS (Ch 8)
calibrations to hard disk
Syntax:  SAVALLH
Remarks:  For service use only.
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COMMAND SAVCAL
DICTIONARY SAVDAT

Related SAVALL

Commands:
SAVCAL Save calibration data and front panel setup to B DISK FUNCTION (Ch 8)
file on floppy disk

Syntax: STO “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.

Remarks: Same as command STO.

Related RLD

Commands:
SAVCALH Save calibration data and front panel setup to DISK FUNCTION (Ch 8)
file on hard disk

Syntax:  STOH “filename”

filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.

Remarks: Same as command STOH.

Related RLDH
Commands:

SAVDAT Store tabular data to file on floppy disk DISK FUNCTION (Ch 8) |

Syntax: TDD “filename”

filename: 1to 8 allowable characters: letters, numbers, and underscore
{ _ ). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed,

Remarks:  Stores tabular printout data to an ASCII disk file. All or a sub-
set of the data only will be stored depending on the number of
points skipped using the PTx commands.

Same as command TDD.
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COMMAND

SAVDATH
SAVELGH DICTIONARY
Related PT0O-PT9, TDDH
Commands:
SAVDATH Store tabular data to file on hard disk DISK FUNCTION (Ch 8)
Syntax:  TDDH “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
( _). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.

Remarks:  Stores tabular printout data to an ASCII disk file. All or a sub-
set of the data only will be stored depending on the number of
points skipped using the PTx commands.

Same as command TDDH.
Related  PTG-PT9, TDD
Commands:
SAVELG Save Error Log to floppy disk DISK FUNCTIONS (Ch8)
Syntax:  SAVELG “filename”
filename: 1 to 8 allowable characters: letters, numbers, and nnderscore
{ _). First character must be a letter. The quotes must be used.
The “.elg” file name extension is assumed.
Related  SAVELGH
Commands:
SAVELGH Save Error Log to hard disk DISK FUNCTIONS (Ch 8)
Syntax: SAVELGH “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
( __). First character must be a letter. The quotes must be used,
The “.elg” file name extension is assumed,
Related  SAVELG
Commands:
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COMMAND SAVFRE
DICTIONARY SAVLOGH

SAVFRE Save Frequency Cal to floppy disk DISK FUNCTIONS (Ch 8)
Syntax:  SAVFRE
Remarks:  The Frequency Cal file has the fixed name “HW_CAL.FRE”".

Related  SAVFREH
Commands:

SAVFREH Save Frequency Cal to hard disk DISK FUNCTIONS (Ch 8)
Syntax:  SAVFREH
Remarks:  The Frequency Cal file has the fixed name “HW_CAL.FRE".

Related  SAVFRE
Commands:

SAVLOG Save service log to floppy drive DISK FUNCTIONS (Ch 8)

Syntax:  SAVLOG “filename”

filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ _). First character must be a letter. The quotes must be used.
The “.fre” file name extension is assumed.

Related  SAVFRE
Commands:

SAVLOGH Save service log to hard drive DISK FUNCTIONS (Ch 8)

Syntax:  SAVLOGH “filename”

filename: 1 to 8 allowable characters: letters, numbers, and underscore
( _ ). First character must be a letter. The guotes must be used.
The “.fre” file name extension is assumed.

Remarks:  For service use only.

Related SAVLEOG
Commands:
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SAVNRM COMMAND
SBT DICTIONARY
SAVNRM Store trace memory to file on floppy disk DISK FUNCTIONS
Syntax:  SAVNRM “filename”
filename:  1to 8 allowable characters: letters, numbers, and underscore
{ ). First character must be a letter. The quotes must be used.
The “ nrm” file name extension is assumed.
Remarks:  Same as command SDK.
Related  SAVNRMH
Commands:
SAVNRMH Store trace memory to file on hard disk DISK FUNCTIONS
Syntax:  SAVNRMH *filename”
filename: 1to 8 allowable characters: letters, numbers, and underscore
( _). First character must be a letter. The quotes must be used.
The “.nrm” file name extension is assumed.
Remarks:  Same as command SDKH.
Related  SAVNEM
Commands:
SBD Enter substrate dielectric value for microstrip CALIBRATION (Ch 5)
calibration .
Syntax: SBD vall unit(s)
vall: 1.0 t0 9999.99
unit(s): XX1, XX3, XM3
Related  SBT
Commands:
sBY Enter substrate thickness for microstrip cali- CALIBRATION (Ch 5)
bration
Syntax:  SBT vall unit(s)
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COMMAND SCL
DICTIONARY SDG
vall: 0001l mmto 1.0m ’
unit(s): M, MTR, MM, MMT, CM, CMT
Related  SBD
Commands:
SCL Set scaling on active channel DISPLAY (Ch 4)
Syntax: SCL vall unit{s)
vall:  Depends on graph type:
Mag Resolution: 0.001-50
Phase Resolution: 0.01-90
Polar Resolution: 1£-°-999.99
Mag Resolution: 200 max
Smith/Inverted Smith: -30, 10, 20, 30
unit{s):  Depends on graph type; refer to Table 10-2 at the end of this
chapter.
Related  OFF, REF, ISE, IS8C, SME, SMC
Commands:
SCL? Active channel scale query DISPLAY (Ch 4)
Syntax:  SCL?
Data II0:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
SCM Select standard Open/Short/Load calibration CALIBRATION (Ch 5)
method
Syntax:  sSCM
Related LCM, OCM
Commands:
SDG Start diagnostic troubleshooting mode DIAGNOSTICS (Ch 8)
Syntax:  sDG
Remarks:  For service use only.
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SDK COMMAND
SFC DICTIONARY
SDK Store trace memory to file on floppy disk DISK FUNCTION (Ch 8)
Synfax:  SDK “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
( _). First character must be a letter. The quotes must be used.
The “nrm” file name extension is assumed.
Remarks:  Same as command SAVNRM.
Related SDKH
Commands:
SDKH Store trace memory to file on hard disk DISK FUNCTION (Ch 8)
Syntax: SDKH “filename”
filename: 1 to 8 allowable characters: letters, numbers, and underscore
{ ). First character must be a letter. The quotes must be used.
The “.nrm” file name extension is agsumed.
Remarks: Same as command SAVNRMH.
Related  SDK
Commands:
SDR Select standard receiver mode DIAGNOSTICS (Ch 8)
Syntax: SDR
Remarks:  For service use only.
SETUP Display the most appropriate setup menu at MEASUREMENT (Ch 4)
this time
Syntax:  SETUP
SFC Start flat-test-port-power calibration sequence CALIBRATION (Ch 5)
Syntax:  SFC
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COMMAND " SH1, SH2

DICTIONARY SLH
SH1, SH2 Set offset short 1 or 2 offset length for offset CALIBRATION (Ch 5)

short calibration
Syntax:  SHx vall unit(s)
x i,2

vall:  —999.999 to +999.999
unit(s): M, MTR, MM, MMT, CM, CMT

Related  OCM, WSH1, WSH2
Commands:

SL1 Select source lock mode DIAGNOSTICS {Ch 8)

Syntax:  SL1

Remarks:  For service use only.

SLC Clear all segmented limit definitions LIMITS (Ch 6)

Syntax: sSLC

SLD Select sliding load for calibration CALIBRATION (Ch 5)

Syntax:  SLD

Remarks:  During calibration the data-taking process for the load includes
six slide positions. If any calibration frequencies are below 2
GHz, you must also use a broadband load.

Related BBL
Commands:

SLH Set segmented limits horizontal offset LIMITS (Ch 6)

Syntax: SLH vall unit(s)

vall:  Frequency, time, or distance in current sweep range
unit(s):  XMS3, XX1, XX3

Related SLV
Commands:
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SLH? COMMAND
SLU1 DICTIONARY
SLH? Segmented limits horizontal offset query LIMITS (Ch 6}
Syntax:  SLE?
Data I/O:  Qutputs a value in ASCII <NR3 > format (paragraph 10-3).
SLLO Turn lower segmented limits display off LIMITS {Ch 6)
Syntax:  SLLO
Related  LON, LOF, SLL1
Commands:
SEL1 Turn lower segmented limits display on LIMITS (Ch 6)
Syntax:  SLLl
Related  LON, LOF, SLLO
Commands:
SLLX? Lower segmented limits display ON/OFF LIMITS (Ch 6)
query
Syntax:  SLLX?
Data I/O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{(0=OFF, 1=0N)
siLuo Turn upper segmented limits display off. LIMITS (Ch 6)
Syntax:  SLUO
Related  LON, LOF, SLU1
Commands:
sLun Turn upper segmented limits display on. LIMITS {Ch 6)
Syntax:  SLUL
Related  LON, LOF, SLL, S1.UO
Commands:
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- COMMAND SLUX?

DICTIONARY SME
SLUX? Upper segmented sweep limits display LIMITS {Ch7)
ON/OFF query

Syntax:  SLUX?

Data I/O:  Outputs a value in ASCII <NR1> format {paragraph 10-3).
(0=0FF, 1=0N)

SLV Set segmented limits vertical offset LIMITS (Ch 6)

Syntax:  SLV vall unit(s)

vall:  Depends on graph typelsee DISPLAY group)
unit(s):  Depends on graph type (see Table 10-2 at the end of this

chapter).
Related SLH
Commands:
SLvV? Segmented limits vertical offset query LIMITS (Ch 6)

Syntax:  SLV?

Data I/0:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).

SMC Select compressed Smith chart for active chan- DISPLAY (Ch 4)
nel

Syntax: 5MC 3 DBL

Remarks:  Selects the compressed Smith chart for display on the active
channel.

Related  CH1-CH4, SME, SMI
Commands:

SME- Select expanded Smith chart for active chan- DISPLAY (Ch 4)
nel

Syntax: SME vall unit(s)

vall: 10,20, 30
unit(s):  DBL,XX1
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SMI COMMAND
SON DICTIONARY
Related  CHI1-CH4, SMC, SMI
Commands:
SMi Select normal Smith chart for active channel DISPLAY (Ch 4)
Syntax:  SMI
Related  CH1-CH4
Commands:
SMKR Select marker search marker mode MARKERS (Ch 6)
Syntax: SMKR
Related  AMEKR, FMKR, NMKR, XMKR?
Commands:
SOF Turn off smoothing ENHANCEMENT (Ch 4)
Syntax:  SOF
Related  SON
Commands:
SOF? Smoothing ON/OFF query ENHANCEMENT (Ch 4)
Syntax:  SOF?
Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(0=0FF, 1=0N)
SON Turn on trace display smoothing and set to 'ENHANCEMENT (Ch 4)
percentage (%) of trace
Syntax: SON vall unit(s)
vall:  0-20
unit(s):  XX1, XX3, XM3
Related  SOF
Commands:
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COMMAND . SON?

DICTIONARY | SPH
SON? Smocthing value query

Syntax:  SON?

Data I'0:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).

SPAN Enter frequency span MEASUREMENT (Ch 4)

Syntax:  SPAN vall unit(s)

vall:  Canbe any frequency span up to the high frequency limit minus
the low frequency limit of the 372XXA :
unit(s):  HZ, KHZ MHZ, GHZ

Related  CNTR, CNTR?, SPAN?, SRT, SRT?, STP, STP?
Commands:

SPAN? Output frequency span MEASUREMENT (Ch 4)

Syntax:  SPAN?

Data 1/0:  Outputs a value in ASCIE <INR3> format (paragraph 10-3)

Related  CNTR, CNTR?, SPAN, SRT, SRT?, STP, STP?

Commands:

SPD Enter pen speed percentage HARD COPY (Ch

8)

Syntax: SPD vall unit(s)
vall:  10-100
unit(s);  XX1, XX3, XM3

SPH Set active segmented limit horizontal stop po- LIMITS (Ch 6}

sition

Syntax:  spH vall unit(s)

vall:  Frequency, time, or distance in current sweep range
unitls): XX1, XX3,XM3

372XXA GPIB PM 10-161




SPH? COMMAND
SRC2 DICTIONARY
Related  1.501~LS010,US01-US10
Commands:
SPH? Active segmented limit horizontal stop posi- LIMITS {Ch 6)
tion query
Syntax:  SPH?
Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
SPV Set active segmented Hmit vertical stop posi- LIMITS (Ch 6)
tion
Syntax: 8PV vall unit(s)
vall:  Depends on graph type(see DISPLAY group)
unit(s):  Depends on graph type (see Table 10-2 at the end of this
chapter),
Related  1.S501-1S010, US01-US10
Commands:
sSPv? Active segmented limit vertical stop position LIMITS (Ch 6)
query
Syntax:  SPV?
Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
SRC1 Source linearity voltage test DIAGNOSTICS (Ch 8)
Syntax: SRC 1
Remarks:  For service use only.
SRC2 Source power output voltage test DIAGNOSTICS (Ch 8)
Syntax:  SRC 2
Remarks:  For service use only.
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COMMAND SRCH?

DICTIONARY STD
SRCH? Qutput marker search value

Syntax:  3RCH?

Data I'Q:  Qutputs the search value in ASCI <NR3> format {paragraph 10-

3
Related  MKSL, MKSR, SMKR, SRCH
Commands:
SRT Set start frequency MEASUREMENT (Ch 4)

Syntax: SRT vall unit(s)

vall:  Canbe any frequency from low frequency limit of 372XXA to cur-

rent sweep stop frequency
unit(s):  HZ, KHZ MHZ, GHZ

Remarks:  If a calibration is in place, the lower limit is the calibration start
frequency.

Related STP, CWF
Commands:

SRT? Start frequency query MEASUREMENT (Ch 4)
Syntax:  SRT?
Data 1/0:  Qutputs a value in ASCII <NR3 > format (paragraph 10-3).

Related STP, CWF
Commands:

ST1 Select set on mode DIAGNOSTICS (Ch 8)

Syntax:  ST1

Remarks:  For service use only.

STD Store active channel trace data to memory DISPLAY {Ch 4)
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STH COMMAND
STOH DICTIONARY
Syntax:  8TD
Remarks:  Stores the active channel’s trace data in memory.
Related MEM, DNM, DTM, CH1-CH4
Commands:
STH Set active segmented limit horizontal start po- LIMITS (Ch 6)
sition
Syntax:  sTH vall unit(s)
vall:  Frequency, time, or distance
unit(s):  XX1,XX3,XM3
Related STV, LS01-L5010, US01-US10
Commands:
STH? Active segmented limit horizontal start poesi- LIMITS (Ch 6)
tion query
Syntax:  STH?
Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).
STO Save calibration data and front panel setup to DISK FUNCTION {Ch 8)
file on floppy disk
Syntax: STC “filename”
filename:  1to & allowable characters: letters, numbers, and underscore
( _). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.
Remarks: Same as command SAVCAL.
Related RLD
Commands:
STOH Save calibration data and front panel setup to DISK FUNCTION {Ch 8)
file on hard disk
Syntax: STOH “filename”
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COMMAND - STP
DICTIONARY STV

filename: 1 to 8 allowable characters: letters, numbers, and underscore
: ( _ ). First character must be a letter. The quotes must be used.
The “.cal” file name extension is assumed.

Remarks: Same as command SAVCALH.

Related RLDH
Commands:

STP Set stop frequency MEASUREMENT (Ch 4)

Syntax: STP vall unit(s)

vall:  Canbe any frequency from current start-sweep frequency to
maximum 372XXA frequency
unit(s): HZ, KHZ, MHZ, GIHZ

Remarks:  Upper frequency limit is reduced to the maximum calibrated fre-
quency if a calibration is in place

Related  SRT, CWF
Commands:

STP? Stop frequency query MEASUREMENT (Ch 4)

Syntax:  STP?

Data I/O:  Outputs a value in ASCIT <NR3 > format (paragraph 10-3).

STV Set active segmented limit vertical start posi- LIMITS (Ch 6)
tion

Syntax: STV vall unit(s)
vall:  Depends on graph type (see DISPLAY group)

unit(s):  Depends on graph type (see Table 10-2 at the end of this
chapter).

Related  STH, 1.501-LS5010, US01-US10
Commands:
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STV? COMMAND

SWpP? DICTIONARY
STV? Active segmented limit vertical start position LIMITS (Ch 6)
query

Syntax:  STV?

Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).

SV1-8V10 ' Save front panel setup to internal memory SAVE/RECALL {Ch 8)
1-10

Syntax: sVx

x 1-10
Related  RC1-RCI10
Commands:
SVB Save current band definitions MULTIPLE SOURCE {Ch 9)

Syntax: 5VB

Remarks:  See command’s functional group

Related  BD1-BD5, CLB
- Commands:

SWP Return to full sweep mode MEASUREMENT (Ch 4)

Syntax:  SWp

Remarks:  Use this command to return to sweep mode from CW.

Related  CWF
Commands:

SWP? Sweep mode query MEASUREMENT (Ch 4)
Syntax:  SWp?

Data I'O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(1=CW, 2=discrete fill, 3= normal sweep, 4=harmonic time do-
main}
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COMMAND SWR

DICTIONARY - TA2
SWR Select SWR display for active channel DISPLAY (Ch 4}

Syntax:  SWR

Related CHI1--CH4
Commands:

SXX7? S parameter on active channel query DISPLAY {(Ch 4)

Syntax:  SXX?

Data I/Q:  Ouiputs a value in ASCII <NR1> format (paragraph 10-3).
(11=511, 21=S21, 22=S92 12=517)

T3 Display overlaid channels 1 and 3 only CHANNELS (Ch 4)
Syntax: 113
Remarks:  Restarta the sweep.

Related WFS, D13
Commands:

T24 Display overlaid channels 2 and 4 only CHANNELS (Ch 4)
Syntax: T24
Remarks:  Restarts the sweep.

Related  WFS, D24
Commands:

TA2 Set port 2 test attenuator MEASUREMENT {Ch 4)

Syntax: TA2 vall unit(s)

vall:  0to40in 10 dB steps
unit(s):  DBL, DBM, XX1, XX3, XM3

Remarks:  Attenuates the signal coming into port 2 (Option 6).
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TA2? COMMAND
TCD DICTIONARY

TA2? Port 2 test attenuator query

MEASUREMENT {Ch 4)

Syntax:  TA2?

Data I/0:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
(0, 10, 20, 30, 40)

TBP Select time bandpass processing mode for TIME DOMAIN (Ch 9)
active channel

Syntax:  TBP
Remarks:  Selects time bandpass mode for the active channel.

Related CH1-CH4
Commands:

TC1 Take calibration data for current standard on 'CALIBRATION (Ch 5)
test port 1 (only)

Syntax: TC1

Related TC2, NCS, TCD
Commands:

TC2 Take calibration data for current standard on CALIBRATION {Ch 5)
test port 2 (only)

Syntax:  TC2

Related  TC1,NCS, TCD

Commands:
TCD Take calibration data for current standard CALIBRATION (Ch 5)
{both test ports)

Syntax:  TCD

Related  NC1,NC2,NCS
Commands:
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COMMAND TDC

DICTIONARY TDDH
TDC Select time domain harmonic frequency cali- CALIBRATION (Ch 5)

bration data points
Syntax:  TDC
Remarks:  Required for low pass time/distance domain measurements. The

resulting frequency sweep will consist of harmonic multiples of
the start frequency.

The Stop frequency is the start frequency times the number of
data points selected up to the maximum instrument frequency.

Related NOC, DFC
Commands:

TPD Store tabular data to file on floppy disk DISK FUNCTION {Ch 8)

Syntax: TDD “filename”

filename:  1to 8 allowable characters: letters, numbers, and underscore
(). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.

Remarks:  Stores tabular printout data to an ASCII disk file. All or a sub-
set of the data only will be stored depending on the number of
points skipped using the PTx commands.

Same as command SAVDAT.
Related  PTO-PT9, TDDH
Commands:
TBDH Store tabular data to file on hard disk DISK FUNCTION {Ch B)

Syntax: TDhDH “filename”

filename:  1to 8 allowable characters: letters, numbers, and underscore
(_). First character must be a letter. The quotes must be used.
The “.dat” file name extension is assumed.

Remarks:  Stores tabular printout data to an ASCII disk file. All or a sub-
set of the data only will be stored depending on the number of
points skipped nsing the PTx commands.

Same as command SAVDATH.
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TDDIST COMMAND
TDPIX? DICTIONARY
Related  PT0-PT9, TDD
Commands:
TDDIST Set time domain parameter to distance for ac- IME DOMAIN (Ch 9)
tive channnel
Synitax: TDDIST
Related  TDDIST?
Commands:
TDDIST? QOutput active channel time domain parame- TIME DOMAIN (Ch 9)
ter (time or distance)
Syntax: TDDIST?
Data IIO: Outputs value in ASCII <NR1> format, as follows:
{1=time, 2=distance}
Related  TDDIST, TDTIME
Commands:
TDPiO Turn phasor impulse response off for active TIME DOMAIN (Ch 9)
channel
Syntax: TDPIO
Related  TDFI1
Commands:
TDPI1 Turn phasor impulse response on for active TIME DOMAIN (Ch 9)
channel
Syntax:  TDPIL
Related  TDPIO
Commands:
TDPIX? Cutput phasor impulse on/off status for active TIME DOMAIN (Ch 9)
channel
Syntax:  TDPIX?
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COMMAND TDTIME
DICTIONARY TK1
Data I/O:  Outputs value in ASCII <NR1> format, as follows:
{O=0off, 1=on
Related  TDPIO, TDPI1
Commands:
TDTIME Set time domain parameter to time for active TIME DOMAIN {Ch 9)
channel
Syntax: TDTIME
Related  TDDIST, TDDIST?
Commands:
TDX? Time Domain mode query TIME DOMAIN (Ch 9)
Syntax:  TDX?
Data I/O:  Ouputs a value in ASCII <NR1> format (paragraph 10-3). (O=fre-
quency, I=frequency w/Gate, 2= LP Impulse, 3=LP Step,
4=BP, 5=BP Phasor Impulse}
TEX Select external measurement triggering via MEASUREMENT {Ch 4)
the rear panel connector
Syntax: TEX
Related TIN
Commands:
TIN Select internal measurement triggering MEASUREMENT (Ch 4)
Synftax: TIN
Related TEX
Commands:
TK1 Select tracking mode DIAGNOSTICS {Ch 8)
Syntax: TK1
Remarks:  For service use only.
372XXA GPIB PM 10-171




TLP COMMAND
TPN DICTIONARY
TLP Select time lowpass mode for active channel TIME DOMAIN (Ch 9)
Syntax: TLP
Related 'TDC,CHI1-CH4
Commands:
TLZ Enter throughline impedance for calibration GALIBRATION {Ch 5)
Syntax: TLZ vall unit(s)
vall: 1.0 £0 9999.99
unit(s);:  XX1, XX3, XM3, OHM
TOL. Select offset length for through line used dur- 'CALIBRATION (Ch 5)
ing calibration
Syntax: TOL vall unit(s)
vall: -899.9999 to +999.9999
unif(sj: M, MTR, MM, MMT, CM, CMT
Related TDL,TFE, TFL
Commands:
TPI Select time phasor impulse mode for active TIME DOMAIN (Ch 9}
channel
Syntax: TPI
Related CH1-CH4
Commands:
TPN Enter pen number for trace overlay data HARD COPY (Ch 9)
Syntax: TPN vall unitis)
vall: lto8
unit(si; XX1
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COMMAND TRCCOL
DICTIONARY ST

TRCCOL Enter the color number for memory data

Syntax:  TRCCOL

vall:  0-47

Remarks:  Color palette numbers are listed in Table 10-3 at the end of this
chapter.

Related  ANNCOL, DATCOL, GRTCOL, LAYCOL, MKRCOL, MNUCOL,
Commands: TRCCOL?

TRCCOL? Memory data color number query SYSTEM STATE {Ch 8)
Syntax:  TRCCOL?
Data I'O:  Outputs the color palette number in ASCII <NR1> format.

Related ANNCOL? DATCOL?, GRTCOL?, LAYCOL?, MKRCOL?,
Commands: MNUCOL?, TRCCOL

TRS Trigger/restart sweep MEASUREMENT {Ch 4)

Synfax: TRS

Remarks:  Restarts the sweep (continuous sweep mode) or triggers a single
sweep (in hold mede).

Related  WFS, HLD, CTN
Commands:

TST Perform self test and output pass/fail result iEEE 488.2 (Ch 7)

Syntax:  TST

Remarhks:  Causes the 37200A to perform an extensive, fully automated in-
ternal circuits self test. Detailed error messages indicating self
test failures, if any, are placed in the service log in the order
they occur. The query returns a “1” if any part of the self test
failed, or a “0” when passed.
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TXX? COMMAND
U25 DICTIONARY
CAUTION
When commands TST or *TST? are sent to the 372XXA,
the VNA output power is momentarily set to the model-
dependent Rated Power level during the self test. En-
sure that any equipment connected to Port 1 or Port 2
will not be damaged by this power level.
Data I/O:  Returns a value in ASCII <NR1> format (paragraph 10-3).
Related  ONE, OEL, OSL, PSL, *TST?
Commands:
TXX? Trigger source query MEASUREMENT (Ch 4)
Syntax:  TXX?
Data I'O:  Outputs a value in ASCII <NR1> format (paragraph 10-3).
{(1=internal, 2=external, 3=GPIB)
Related  TIN, TEX
Commands:
uto Select 10 mil calibration kit for microstrip CALIBRATION (Ch 5)
calibration
Syntax: UL0
Related Uls,U25
Commands:
u15 Select 15 mil calibration kit for microstrip CALIBRATION (Ch 5)
calibration
Syntax: U1i5
Related 110,025
Commands:
uz2s5 Seleet 25 mil calibration kit for microstrip CALIBRATION {Ch 5)
calibration
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COMMAND UPLO
DICTIONARY US1-
US10

Syntax:  U25

Related  U10,U15
Commands:

UPLO Turn off upper limit for the active channel LIMITS {Ch 6)

Synitax:  UPLO

Related  UPL1, LUP, LON, LOF
Commands:

UPL1 Turn on upper limit for the active channel LIMITS {Ch 6)

Syntax:  UPL1

Related  UPLO, LUP, LON, LOF
Commands:

UPLX? Upper limit ON/OFF query LIMITS (Ch 7)

Syntax:  UPLX?

Data I/O:  Outputs a value in ASCII <NRI> format (paragraph 10-3).
(0=OFF, 1=0N)

us Microseconds suffix for DATA ENTRY SUFFIXES (Ch 4)

numerical data entries

Syntax: US

Usi~ Make USx the active segmented upper limit LIMITS (Ch 6)
Us10 on the active channel

Syntax: USx
x 1-10

Remarks: Makes USx the active segmented upper limit.
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USC COMMAND
USz DICTIONARY

Related  CH1-CH4, LS1-13510, LSx?
Commands:

usc Microseconds terminator for DATA ENTRY SUFFIXES (Ch 4)

mumerical data entries

Syntax:  USC

USE Enter effective dielectric for microstrip calibra- CALIBRATION (Ch 5)
tion

Syntax: USE vall unit(s)

vall: 1.0 to 9999.99
unitfs):  XX1,XX3, XM3

Related TUSW,USZ

Commands:
usw Enter microstrip width for microstrip CALIBRATION (Ch 5)
calibration

Syntax: USW vall unit(s)

vall: 0.00Immto10m
unit(s): M, MTR, MM, MMT, CM, CMT

Related  USE,USZ

Commands:
usz Enter microstrip impedance for micrestrip CALIBRATION (Ch 5)
calibration

Syntax: USZ vall unit{s)

vall: 1.0 to 9999.99
unit(s):  XX1, XX38, XM3, OHM

Related  USE, USW
Commands:
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COMMAND \ 4

DICTIONARY VST?

v Volts suffix DATA ENTRY SUFFIXES (Ch 4)
Syniax: v

VLT Volts terminator for numerical DATA ENTRY SUFFIXES (Ch 4)

data entries

Syniax; VLT

VSP Select rear panel output voltage veltage stop REAR PANEL QUTPUT (Ch 9}

value
Syntax: VSP vall unit(s)
vall: ~10,008 to +10.000 volis
unit(s): V, VLT

Related VST
Commands:

V&p? Rear panel output voltage stop value query REAR PANEL OUTPUT (Ch 9)

Syntax:  VSp?

Data I/O:  Outputs a value in ASCII <NR3 > format (paragraph 10-3).

VST Select rear panel output voltage start value 'REAR PANEL OUTPUT (Ch 9)

Syntax: VST vall unit(s)

vall: —10.000 to +10.000 volis
unit(si:  V, VLT

Related VSP
Commands:

V8T? Rear panel output voltage start value query REAR PANEL QUTPUT (Ch 9)

Syntax:  VST?
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wCco COMMAND
WKI DICTIONARY

Data I/O:  Outputs a value in ASCII <INR3 > format {paragraph 10-3}.

WCO Set cutoff frequency for user-defined- CALIBRATION (Ch 5)
waveguide calibration kit

Syntax: WCO vall unit(s)

vall: 0 to current start frequency
unit(s).  HZ, KHZ, MHZ, GHZ

WFS Wait full sweep until all display data is valid MEASUREMENT (Ch 4)

Synfax:  WFS

Remarks:  'This command is useful before autescaling, normalizing, or find-
ing the minimum/maximum values (with markers). It is re-
quired when outputting data from the 37200A to ensure that ail
data points in the sweep are valid.

WFS is effective for dual sweeps containing forward and reverse
parameters and also for insuring time domain processing is com-
plete,

Status  Sets bit 4 in the Extended Event Status Register when complete.
Reporting:

Related TRS,HLD
Commands:

WKD Select user-defined waveguide calibration kit CALIBRATION (Ch 5)

Syntax:  WED

Related TWKI
Commands:

WKI Select installed waveguide calibration kit 'CALIBRATION (Ch 5)

Syntax:  WKI

Related WKD
Commands:

10-178 | 372XXA GPIB PM




COMMAND WLS

DICTIONARY WSH1
WLS Select low sidelobe window shape for active "TIME DOMAIN (Ch 9)
channel

Syntax: WLS

Related  WMS, WNM, WRT, CH1-CHA4

Commands:
WMS Select minimum sidelobe window shape for ac- TIME DOMAIN (Ch 9)
tive channel

Syntax:  WMS

Related  WLS, WMS, WRT, CH1-CH4
Commands:

WNM Select nominal window shape TIME DOMAIN {Ch 8}

Syntax:  WNM

Related  WLS, WMS, WRT, CH1-CH4
Commands: ’

WRT Select rectangular window shape TIME DOMAIN {Ch 9)

Syntax:  WRT

Related  WLS, WMS, WRT, CH1-CH4

Commands:
WSH1 Set waveguide short offset 1 for user defined CALIBRATION (Ch 5)
kit
Syntax: WSH1 vall unit(s)
vall: —999.999 to +999.999
unit(s): M, CM, MM

Related  WSH2

Commands:
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WSH2 COMMAND
XX1 DICTIONARY
W8H2 Set waveguide short offset 2 for user defined
kit
Syntax: WSH2 vall unit(s)
vall:  -999.999 to +999.939
unit(si: M, CM, MM
Related  WSHI1
Commands:
WSX? QOutput window shape TIME DOMAIN (Ch 9)
Syntax:  WsX?
Data 1/O: 0.utputs a value in ASCII <NR1> format (paragraph 10-3).
{I=rectangular, 2=nominal, 3=low sidelobe, 4=minimum side-
lobe)
XM3 Unitless terminator (Xs10E-3) for DATA ENTRY SUFFIXES (Ch 4)
numerical data entries
Syntax:  XM3
XMKR? Output marker mode MARKERS {Ch 6)
Synfax:  XMKR?
Data I/0:  Outputs a value in ASCII <NR1> format {paragraph 10-3) as fol-
lows:
(O=Markers on active channel mode,
I=Active marker all channels mode,
2=Filter parameter measurement mode,
3=Marker search marker mode)
Related AMKR, FMKR, NMEKR, SMEKR
Commands:
XxX1 Unitless terminator (X1) for | DATA ENTRY SUFFIXES (Ch 4)
numerical data entries
Syntax:  XX1
10-180 372XXA GPIB PM




COMMAND XX3
DICTIONARY ZSN
XX3 Unitless terminator (X+10E+3) for DATA ENTRY SUFFIXES (Ch 4) |
numerical data entries
Syntax:  XX3
ZCT Set zoom range center value for time domain TIME DOMAIN {Ch 9)
sweep
Syntax: 2CT vall unit(s)
vall: —999.999 to +999.999
unit(si:  PSC, NSC, USC, PS, NS, MS, 8, MMT, CMT, MTR, MM, CM M
Remarks:  The vall limits listed above are for time only. To derive distance
limits, use the equation:
8
distance limit = time limit x —2oai2a00 x 10
Vdialectric constant
Use the query command DIX? to output the value for dielectric
constant.
If the time domain parameter is time, vall is assumed fo be a
time value. If the time domain parameter is distance, vall is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter.
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?, ZSN, ZSP, ZST,
Commands: MRR, ZCT?
2CT? Cutput zoom range center value TIME DOMAIN (Ch 9)
Syntax:  7CT?
Data I/O:  Outputs value in ASCH <NR3> format.
Related ZCT
Commands:
ZSN Set zoom range span value TIME DOMAIN (Ch 9)
Syntax: 7SN vall unit(s)
vall: 010 999.999
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ZSN? COMMAND
ZSP DICTIONARY
unit(s):  PSC,NSC, 8, US, USC, PS, NS, MS, MMT, CMT, MTR, MM,
CM .M
Remarks:  The vall limits listed above are for time only. To derive distance
limits, use the equation:
. . 299792458 x 10°
distance limit = time limit x I e ———
Use the query command DIX? to cutput the value for dielectric
constant.
If the time domain parameter is time, vall is assumed to be a
time value, If the time domain parameter is distance, vall is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter,
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?, ZCT, ZSP, ZST, ZSN?
Commands:
ZSN? Output zoom range span value TIME DOMAIN (Ch 9),
Syntax:  ZSN?
Data 1/0:  Outputs value in ASCIl <NR3> format.
Related ZSN
Commands:
5P Set zoom range stop value TIME DOMAIN {Ch 9)
Syntax:  78P vall unit¢s)
vall: ~999.999 to +999.999
unit(s):  PSC,NSC, 5, US, USC, PS, NS, M5, MMT, CMT, MTR, MM,
CM M
Remarks:  The vall limits listed above are for time only. To derive distance
Hmits, use the equation: .
8
distance limit = time limit x 2'_99792.458 x 10
Vdialectric constant
Use the query command DIX? to output the value for dielectric
constant.
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COMMAND ZSP?
DICTIONARY ZST
If the time domain parameter is time, vall is assumed tobe a
time value. If the time domain parameter is distance, vall is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter.
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?, ZSN, ZCT, ZST,
Commands:  MRR, Z5P?
ZsP? QOutput zoom range stop value TIME DOMAIN (Ch 9)
Syntax: Z3Pp?
Data I/():  Outputs value in ASCII <NR3> format.
Related Z3P
Commands:
ZsT Set zoom range start value TIME DOMAIN (Ch 9)
Syntax: 28T vall unit(¢s)
vall: -999.999 to +999.999
unit(s):  PSC,NSC, 8, US, USC, PS, NS, MS, MMT, CMT, MTR, MM,
CM M
Remarks:  The vall limits listed above are for time only. To derive distance
limits, use the equation:
. . 299792458 x 10°
distance limit = time limit x Ticloctric conatart
Use the query command DIX? to output the value for dielectric
constant.
If the time domain parameter is time, vall is assumed to be a
time value. If the time domain parameter is distance, vall is as-
sumed to be a distance value. Use the query command TDDIST?
to get the time domain parameter.
Related  DIA, DIT, DIM, DIP, DIE, DIX?, TDDIST?, Z8N, ZSP, ZCT, MRR
Commands:
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ZST? COMMAND
ZST? DICTIONARY

ZST? QOutput zoom range start value TIME DOMAIN (Ch 9)
Syntax: = LS8T?
Data I/O:  Outputs value in ASCII <NR3> format.

Related Z8T
Commands:
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TABLE COMMAND
10-1 DICTIONARY

Table 10-1. Calibration Coefficient (Error Term) Input / Output Ordering by Calibration Type

Calibration Calibration Coefficient (Error Term}*
{Related
Commands)*™ 1 2 3 4 5 6 7 8 9 10 Lk 12

12-Term

XR
(C12, A12) EDF ESF ERF ETF ELF EXF | EDR ESR | ERR | ETR ELR | E

1 Path
2 Port FWD EDF ESF ERF ETF EXF
(C8T, ABT)

1 Path
2 Port REV EDR ESR ERR ETR EXR
{C8R, ABR

Reflection Only
Port 1 EDF ESF ERF
{CRF, ARF)

Reflection Only
Port2 EDR | ESR ERR
{CRR, ARR)

Reflection Only
Both Ports EDF | ESF | ERF | EDR | ESR | ERR
(CRB, ARB)

Transmission
Frequency
Response FWD
(CFT, AFT}

ETF EXF

Transmission
Frequency
Response REV
(CRT, ART}

ETR | EXR

Transmission
Frequency
Response ETF EXF ETR EXR
FWD&REV
(CBT, ABT)

* See OCx and ICx Series commands.
** The commands listed in parenthesis are used 1o set and/or simulate calibration process (refer to Chapter 5, Calibration).
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COMMAND
DICTIONARY

TABLE
10-2

Table 10-2.  OQutput Values and Graph Display Types

Graph Display Type

Units per Division

Reference Value

Related Suffix Units*

(OFF Command}
Log magnitude 0.001-50 —999.999 to +989.999 DB
Phase 0.01-45 ~999.999 to +999.999 DEG, RAD
~360 to +360

Log mag & phase 0.001-50, -899.999 to +909.992 DB,

0.01-45 ~360 to +360 DEG, RAD
Linear magnitude 1E12 16 -999.999 ~999.999 to +999.999 V, XX1, XX3, XM3
linear mag & phase 1E'2 10 -099.999 —508.999 o0 +899.999 V, XX1, XX3, XM3

0.01-454 ~360 to +360 DEG, RAD
Smith chart -3,0,10, 20, 30 N/A DB
inverted Smith 3,0, 10, 20, 30 N/A DB
Group deiay 1E' 10 999.990 sec 999.999 sec SEC, M3, US, NS, PS
Log polar 0.00t-50, 0.001~50, DB

360 to +360 ~999.999 to ~999.99 DEG, RAD
Linear polar 16712 10 200, 5E12 10 200, V, XX1, XX3, XM3

~360 to +360 ~360 to +360 DEG, RAD
Real 1E77? 1 +999.999 ~999.999 to +999.999 REU
imaginary 1572 10 4+999.999 ~999.999 to +999.999 IMU
Real & Imaginary 1E72 10 +999.999 ~999.999 to +999.999 REU

MU

SWR 15772 t0 +999.999 Oto 1E® XX1, XX3, XM3

+ Suffixes may be used for data input commands, i.e. scale or limit line setting commands.
RAD suffix equates to 180/ degrees
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TABLE COMMAND
10-3 DICTIONARY

Table 10-3 Color Palette Numbers to be used with Model 372XXA

P?\:Te Color :3:3; Color P‘:f:te Color

0 Black 16 Golidenred 32 Cyan
1 Dim Grey 17 Med. Goidenrod 33 Cadet Blue
2 Light Grey 18 Wheat 34 Sky Blue
3 Grey 19 Khaki 35 Stesl Biue
4 Salmon 20 Yellow Green 36 Slate Blue
5 Firebrick 21 Green Yellow 37 Blue
6 Brown 22 Pale Green 38 Medium Biue

7 Pink 23 Lime Green 3g Blue Violet

8 Orange red 24 Green - ¢ Medium Orchid
9 Orange 25 Spring Green 41 Thistle

10 Red 26 Forest Green 42 Pium

11 Corat 27 Sea Green 43 Magenia

12 Gold 28 Aquamarine 44 Purple

13 Sienna 29 Med. Aguamarine 45 Maroon

14 Tan 30 Turquoise 46 Violet red

15 Yeilow 31 Dark Turguoise 47 White
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11-1 intrRopucTION

11-2 cris RESET

CONFIGURATION

Chapter 11
Instrument Data

This chapter provides general tabular information for the Model

372XXA VNA. Much of this information is presented in previous chap-
ters, but is repeated here for easy access. The subject of each table in

this chapter is listed on the chapter Contents page.

The 372XXA will be set to the default front panel setup conditions
listed in Table 11-1 upen receipt of the *RST common command. Addi-

tionally, GPIB Remote-Only functions are set or cleared as listed in

Table 11-2.

Table 11-1. Default Front Panel Settings (1 of 2}

Function

Default Setting

Active Menu

Sweep Setup

Measurement

Maximum Sweep Range: Model Dependent
Source Power: Model Dependent

Data Points: Normal (401 poinis}
Measurement: Sweep Mode, restarted

Hold: Hold/Continue, RF and bias off in hold mode

Channel

Quad (four-channel) display
Channetl 1 active

Display

Channel 1: 811, 1:1 Smith Chart

Channe! 2: $12, Log Magnitude and Phase
Channel! 3: 821, Log Magnitude and Phase
Channel 4: 822, 1:1 Smith Chart

Scale: 10 dB/Division or 80°/Division
Offset: 0.000dB or 0.00 degree

Reference Position: Midscale

Electrical Delay: 0.00 seconds

Dielectric: Air (1.0006849)

Normalization: Of

Normalized Trace Data: Erased

Enhancement

Video IF Bandwidth: Normal
Averaging: Off, 1 average
Smoothing: Off, 0%

Calibration

Correction: Off and Calibration erased
Trace Mode: Off

Connector: Model dependent

Load: Broadband
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PROGRAMMING GPIB RESET
REFERENCE CONFIGURATION

Table 11-1.  Default Front Panel Seitings (2 of 2)

Function Default Setting

Markers/Limits Markers On/Off; All off

Markers Enabled/Disabled: All enabled

Marker Frequency: All set 1o the start-sweep frequency (or start -time distance
A Reference: Off

Limits: All set o reference position vaiue

System State and Identification and Options Data: Unchanged
Save/Recall GPIB Addresses: Unchanged

Frequency Blanking : Disengaged,

Internal Memory Saved: Unchanged
Installed Cal Coefficients: Unchanged

Output Qutput Type: Printer {full screen, clear headers)
Marker and Sweep Data: Enabled

Printout: Every point

Headers: Cleared and disabled

Diagnostics Service Log/Ermor Messages: Unchanged
Internal Hardware Calibrations Data: Unchanged
Troubleshooting: Recovered from (that is, fumned off)

Triggering Mode: Internal
Automatic I.F. Cal: On

Table 11-2. GPIB Remote-Only Functions Status

Memories Saved: Memories Cleared/Changed:
Information reported via the *IDN? and *OPT? Trigger action for *TRG and Group Execute Trigger is set
query commands. to nulk.
SRQ Operation Complete State: idle
Standard Event Status Data Transfer Format Defaults: FMA, MSB, DPRC
Extended Event Status
Limits Pass/Fail Status
Enable Registers Standard, Extended, And Limits
GP1B Input and Output Buffers
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CALIBRATION PROGRAMMING

COEFFICIENTS REFERENCE
11 ""3 CALIBRATION Table 11-3 lists the calibration coefficients that are generated during
COEFFICIENTS the 372XXA calibration process using the Calibration Coefficients Com-
mands (OCx - 1Cx), Refer to Chapter 7, “Calibration Coefficients Data
Transfer.”

Table 11-3. Calibration Coefficient (Error Term) Input /| Output Ordering by Calibration Type

Calibration Calibration Coefficient (Error Term)*
{Related
Commands)** 1 2 3 4 5 6 7 8 9 10 1 12

12-Term EDF ESF ERF ETF ELF EXF | EDR ESR ERR ETR ELR | EXR
(C12,A12)

1 Path EDF ESF ERF ETF EXF
2 Port FWD
(C8T, A8T)

1 Path EDR | ESR | ERR ETR EXR
2 Port REV
{CBR, ABR

Reflection Only | EDF ESF ERF
Port 1
{CRF, ARF)

ReflectionOnly | EDR | ESR | ERR
Port 2
(CRR, ARR)

Reflection Only | EDF ESF ERF EDR ESR ERR
Both Ports
(CRB, ARB)

Transmission ETF EXF
Frequency
Response FWD
(CFT, AFT)

Transmission ETR EXR
Frequency
Response REV
{CRT, ART}

Transmissicn ETF EXF ETR EXR
Frequency
Response
FWD&REV

{CBT, ABT)

* See OCx and ICGx Series commands.
** The commands listed in parenthesis are used to set and/or simulate calibration process {refer t¢ Chapter 5, Calibration).
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PROGRAMMING
REFERENCE

NUMERIC DATA
SUFFIX MNEMONICS

11-4 NumERIC DATA SUFFIX

MNEMONICS

Table 11-4 lists the numeric data suffix mnemonics for the Model
372XXA VNA. These mnemonics are used when entering numeric data
with GPIB commands (usage of these codes is optional). Refer to Chap-

ter 4, “Data Entry Suffix Codes”.

Table 11-4. Numeric Data Suffix Mnemonics

Code Parameter Type | Weighting Factor Code - Parameter Type | Weighting Factor
DB, DBL, DBM Power 1.0 NS, NSC Time 10E-8
DEG Phase 1.0 PS, PSC Time 10E-12
RAD Phase 180/n M, MTR Distance 1.0
HZ Frequency 1.0 CM, CMT Distance 10E-2
KHZ Frequency 10E+3 MM, MMT Distance 10E-3
MHZ Frequency 10E+8 OHM Impedance 1.0
GHZ Frequency 10E+9 V, VLT Voltage 1.0
REU Real 1.0 My Voltage 10E-3
MU Imaginary 1.0 XM3 Unitless 10E-3
S Time 1.0 XX Unitless 1.0
MS Time 10E-3 KX3 Unitless 10E+3
Us, Usc Time 10E-6
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OUTPUT VALUES AND
GRAPH DISPLAY TYPES

PROGRAMMING

REFERENCE

11-5 ourpurvaLUES AND
GRAPH DISPLAY TYPES

Table 11-5 lists the various characteristics that are related to the differ-
ent graph types used by the 372XXA screen displays. This information

relates to various input commands described throughout Chapters 4

through 9.

Table 11-5. Graph Display Type Related Data

Graph Display Type

Units per Division

Reference Value
(OFF Command)

Related Suffix Units*

L.og magnitude 0.001-50 -999.999 f0 +999.999 DB
Phase 0.01-45 ~999.999 to +999.999 DEG, RAD
~360 to +360
Log mag & phase 0.001-50, ~999.999 to +999.999 DB,
0.01-45 ~360 to +360 DEG, RAD
Linear magnitude 1E'2 15 -999.999 ~999.999 to +999.999 V, XX1, XX3, XM3
Linear mag & phase 1E'2 t0 -999.999 ~999.999 to +999.999 V, XX1, XX3, XM3
0.01-454 ~360 to +360 DEG, RAD
Smith chart -3,0, 10, 20, 30 N/A DB
Inverted Smith -3,0, 10, 20, 30 N/A DB
Group delay 1E'® t0 999.999 sec 999.999 sec SEC, MS, US, NS, PS
Log polar 0.001-50, 0.001-560, DB
~360 to +360 -999.999 to ~999.99 DEG, RAD
Linear polar 1E7'2 10 200, 567" 16 200, V, XX1, XX3, XM3
~360 to +360 -360 to +360 DEG, RAD
Real 18712 10 .+999.999 ~999.999 to +999.999 REU
Imaginary 18712 t0 +999.999 ~999.999 to +999.999 MU
Real & Imaginary 112 10 +999.999 ~999.999 to +999.999 REU
IMU
SWR 1E7'2 10 +999.999 0to 1E° XX1, XX3, XM3

*  Suffixes may be used for data input commands, i.e. scale or fimit line sefting commands.
RAD suffix equates to 180/ degrees
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PROGRAMMING COLOR PALETTE

REFERENCE NUMBERS
11-6 coLorPALETTE Table 11-6 lists the Color Palette numbers (codes) that are used with
NUMBERS the GPIB commands that control data graph and menu colors for
372X XA screen displays.

Table 11-6 Color Palette Numbers to be used with Model 372XXA

Pi;f)t_te Color lf::;t:r Color pﬂifte Color

0 Black 18 Goldenrod 32 Cyan
1 Dim Grey 17 Med. Goldenrod 33 Cadet Biue
2 Light Grey 18 | Wheat 34 Sky Blue
3 Grey 19 Khakt 35 Siee! Blue
4 Salmon 20 Yellow Green 36 Slate Blue
5 Firebrick 21 Green Yellow 37 Blue
8 Brown 22 Pale Green 38 Medium Biue
7 Pink ' 23 Lime Green 39 Blue Violet
8 Orange rec 24 Green 40 Medium Orchid
S Orange 25 Spring Green 41 Thistle

10 Red 26 Forest Green 42 Plum

11 Coral 27 Sea Green . 43 Magenta

12 Giold 28 Agquamarine 44 Pumple

13 Sienna 29 Med. Aquamarine 45 Maroon

14 Tan 30 Turquoise 46 Violet red

15 Yellow 31 Dark Turqucise 47 White
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Chapter 12
Error Messages

12 ”1 INTRODUCTION This chapter provides a listing of error messages that appear on the
372XXA display or that are written to the internal software Service
Log.

12-2 OPERATIONAL ERROR  Table 12-1 provides a listing and description of the operational error
MESSAGES messages. For the most part, these errors are displayed only on the
372XXA display and are caused by incorrectly operating the 372XXA.

1 2"3 DISK RELATED ERROR  Table 12-2 provides a listing and description of the disk-related-error
MESSAGES messages. The numbered errors in this group are also written to the
Service Log, since they may indicate system problems.

1 2 '4 GPIB RELATED ERROR  Table 12-3 provides a listing and description of GPIB-related error mes-
MESSAGES sages. These errors are entered in the Service Log and output as part
of the response of OGE/OGL commands.

12"'5 SERVICE LOG Table 12-4 provides a listing of the error messages that are written to
ERROR MESSAGES the internal systemn service log. These messages are mostly hardware

related. Because they may warn of system problems, you should refer
to the 372XXA Maintenance Manual for further action by a qualified
service engineer. Some of these messages may oceur as a result of incor-
rectly programming the 372XXA. This includes the GPIB errors, 7204—
7207, and errors in the 5000 range, RF Power. The RF Power errors
may be triggered when setting the 372XXA power to a value greater
than its reset level. This feature of the 372XXA lets you take advan-
tage of all available power; however, accuracy cannot be guaranteed
when power is unleveled.
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OPERATOR ERROR ERROR
MESSAGES MESSAGES
Table 12-1. Operational Error Messages (1 of 2)

Error Message Description Corrective Action

ATTENUATOR UNAVAILABLE

Option 6 Port 2 Test Step Attenuator
is not installed.

Install Option 6 Step Attenuator,

DIFFERENT H/W SETUP. RECALL
ABORTED

Mode! and/or options is {are) different
from the recalled setup.

Reconfigure system to duplicate the
hardware setup that was used 10
store the saved data.

DIFFERENT S/W VERSION,
RECALL ABORTED

Saved state not compatible with
software version or options.

Load compatible software (S/W)
version and retry.

FREQUENCIES HAVE REACHED
UPPER LIMIT

Frequencies being defined in Muitiple
Socurce mode have reached upper
limits of Sources.

Redefine frequencies to not exceed
limits of Sources.

MEMORY LOCATION CORRUPTED

Requested memory location is
corrupted.

None. If problem reocceurs after
storing a new setup, contact

WILTRON Customer Service.

NO BANDS ARE STORED No frequency bands have been Define and store frequency bands to
defined and stored. {urn on Multiple Source mode.

NO STORED MEMORY DATA No data is stored in memory for Store or re-save measurement data.

display or trace math.

OPTION NOT INSTALLED

Selected an option that is not installed.

None.

OUT OF CAL RANGE Entered values out of the selected Change calibration range or re-enter

calibration range. values that are within the current
range.

OUT OF HW RANGE Entered value is out of the Re-enter values that are within range.
instrument’s hardware range.

OUT OF RANGE Entered value is out of range. Re-enter values that are within range.

RECEIVER OUT OF RANGE BY Equation defined in Muliiple Source Redefine frequency.

EQUATION mode places receiver frequency out

of range when attempting to store
band.

SOURCE 1 OUT OF RANGE BY
EQUATION

Equation defined in Multiple Scurce
mode places Source 1 freguency out
of range when attempting to store
band.

Redefine frequency.

SOURCE 2 OUT OF RANGE BY Equation defined in Multipie Source Redefine frequency.
EQUATION mode places Source 2 frequency out
of range when attempting to store
band.
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ERROR
MESSAGES

OPERATOR ERROR
MESSAGES

Table 12-1. Operational Error Messages (2 of 2)

Error Message

Description

Corrective Action

STANDARD CAL NOT VALID FOR
WAVEGUIDE

Cannot use the standard method
when calibrating with waveguide.

Use the Offset Short method with
waveguide.

START F FOLLOWS PREVICUS
STOP F

Start frequency of current band
immediately foliows stop frequency of
previous band. Cannot be modified.

None.

START MUST BE LESS THAN STOP

Entered start frequency is greater
than the stop frequency.

Re-enter frequency values such that
the start frequency is lower than the
stop frequency.

STEP IS TOO LARGE

Entered harmonic frequency extends
the stop out of range.

Re-enter so that harmonic frequency
is within range.

STOP 1S OVER RANGE

Entered value exceeds the
instrument’s stop frequency.

He-enter stop frequency.

SYSTEM NOT CALIBRATED

372X XA is uncalibrated for the
selected measurement values,

Perform a measurement caiibration.

TOO FEW POINTS, 2 MINIMUM

Entered too few discrete fill points, 2
is minimum.

Re-enter data points.

TOO MANY POINTS, 1601
MAXIMUM

Entered too many discrete fill points,

1601 points are the maximum allowed.

Re-enter data points.

UNDEFINED DIVIDE BY ZERO

Benominator cannot be zerc in
equation.

Make denominator a value other than
zZero,

WINDOW TOO SMALL Attempted to set time domain range Re-enter larger time range.
smatler than aliowed
CUT OF WINDOW RANGE Attempted to set time domain range Re-enter values within allowed range.
larger than allowed
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DISK RELATED ERROR
ERROR MESSAGES MESSAGES
Table 12-2. Disk-Related-Error Messages (1 of 1)

Error Message Description Corrective Action

7140 GENERAL FLOPPY DRIVE
FAIL

invalid disk media or format.

Use 1.44 MB disketie and/or format in
the 372XXA.

7142 FLOPPY DISK READ ERRCOR

Read error when accessing disk fite.

Use 1.44 MB diskette and/or format in
the 372XXA.

7143; FLOPPY DISK WRITE ERROR

Error in writing to disk file,

Use 1.44 MB diskette andfor format in
the 372XXA.

7147 FLOPPY DISK UNAVAILABLE

Floppy disk is not available.

Install #oppy diskette and/or check
fioppy disk drive,

7170: GENERAL HARD DISK FAIL

General error in accessing hard disk.

Retry and if stilt fails, reformat the
hard disk crive andfor check floppy
disk drive.

7172: HARD DISK READ ERROR

Read error when accessing disk file.

Retry and if still fails, reformat the
hard disk drive and/or check floppy
disk drive.

7173: HARD DISK WRITE ERROR

Error in writing to disk file.

Retry and if still fails, reformat the
hard disk drive and/or check fioppy
disk drive.

7177: HARD DISK UNAVAILABLE

Hard digk is not available,

Install hard disk drive and/or check
operation of hard disk.

8140: GENERAL DISK BUFFER
ERROR

Out of RAM.

Press the System State, Default
Program key, and retry. This will reset
the 372X XA to the factory default
state.

FILE NOT FOUND

Disk file not found.

None.

FLOPPY DISK HAS NO ROOM FOR
FiLE

Floppy disketie is full,

Delete files or install new diskette.

FLOPPY DISK NOT READY

Floppy disk is not ready (or not
instalied.).

Install diskette in floppy drive.

FLOPPY DISK WRITE PROTECTED

Write protect tab in place on floppy
diskette.

Remove write-protect tab.

HARD DISK HAS NG ROOM FOR Hard disk is full. Delete unneeded files.
FILE, DELETE EXISTING FILES(S)
TO CREATE SPACE
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Table 12-3. GPIB-Related Error Messages (1 of 8)

Error Message

Description

These errors are entered in the Service Log and output as part of the response of OGE/OGL commands for GPIB

commands. The list is subdivided into the type of GPIB error: 7204..., 7205..., 72086..., and 7207.

Faulty program mnemonic
syntax

Generated when the program mnemonic found was not ¢ne of the currently defined
program mnemonics for the 372XXA.

Faulty suffix mnemonic syriax

Generated when the suffix mnemonic found was not one of the currently defined suffix
mnemaonics for the 372XXA.

Faulty mnemonic syntax

Generated when the mnemonic found was not one of the currently defined program or
suffix mnemonics for the 372XXA.

Missing Program Message
Separator

Generated when the required semicolon preceding the next program mnemonic was
not found.

Expected NRf data

Generated when a mnemaonic is used that requires a trailing NRf numeric data
element. The data element was either missing or the first character of the data
element was not one of the acceptable NRf characters.

NRf mantissa too long

The maximum aliowable number of characters in the NBf numeric element mantissa
is 255.

Exponent magnitude toc large

The maxirum afiowable exponent magritude in an NRf element is +/— 32000.

Faulty NRf syntax

Can be any number of syntacticat errors such as more than one decimal point,
inctusion of a decimal point in the exponent field, an invalid character imbedded in the
numeric or no exponent value following the 'E".

Expected String Program Data

Generated when a mnemonic is used that requires a traiting string data element. The
date element was either missing or no open quote character was found.

Missing close quote character

Generated when a mnemonic is used that requires a traiting string data element. The
open quote character was found, but the close quote character was not.

Expected Arbitrary Block data

Generated when a mnemonic is used that requires a traiting arbitrary biock data
element and the trailing element was not an arbitrary block data element. Orin some
cases, the arbitrary block was empty.

Faulty Arbitrary Biock

Generated when a defined length arbitrary biock data efement is terminated early with
an EOI or an indefinite length arbitrary block data element is not properly terminated.

Missing Program Data Separator

Two data elemerts of a program mnemonic that requires multiple program data
elements, are not properly separated from each other by a comma.

372XXA GPIB PM
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GPIB RELATED
ERROR MESSAGES

Table 12-3. GPIB-Related Error Messages (2 of 8)

Error Message

Description

GET received during PM
reception

Not permitted in a DDT
command sequence

Generated when the GPIB Command 'Group Execute Trigger’ is received during the
reception of a program message but before its proper termination with the end
message. The partial program message up to but not including the *Group Execute
Trigger’ will be executed. Execution of the Group Execute Trigger and any
subsequent program message elements received before the end message wili be
skipped.

When executing a defined device trigger command seguence, a forbidden cormmand
was detected.

Too much Arbitrary Block data

The arbitrary block supplied contained more data than was necessary for the currently
defined 372XXA state. This can occur when graph types, start/stop frequencies or
data points are changed.

Insufficient Arbitrary Biock data

The arbitrary block supplied did not have enough data for the currently defined
372XXA state. This can occur when graph fypes, start/stop frequencies or data points
are changed.

Invalid parameter for current
graph type

An aftempt was made fo program a non-existent parameter for the current graph type.
For instance, a Smith chart does not have a reference or reference line position
{(mnemonics OFF and REF).

Parameter out of range

An attempt was made to program an out of integer range value for a parameter. This
error is detected by ithe GPIB MANAGER when converting and rounding to the
appropriate integral size (signedfunsigned char/short or long).

Parameter value not permitted

A parameter value was not found in the list of permissible values for that parameter.

CW marker sweep not permitted
in time domain

The mnemonics M1C, M2C, M3C, M4C, M5C and MBC are forbidden in time domain.

Parameter unavailable in
frequency domain

The mnemonic ODV and OTV are forbidden in frequency domain.

Port 2 Test Attenuator (OPT 6)
net installed

The mnemonic TAZ is forbidden when the attenuator is not insiailed.

Time Domain (OPT 2) not
installed

An attempt was made fo use one of the ime domain mnemonics when the option is
not instailed.

Return to Local not permitted in
Local Lockout

The mnemonic RTL failed due 1o being in the Local Lockout mode.

Calibration does not exist

An attempt was made to tum on flat power correction or vector error correction when
the corresponding calibration does not exist.

Cal term not available

An attempt was made to get a calibration term which does not exist for the current
calibration type.

12-8
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Table 12-3. GPIB-Related Error Messages (3 of 8)

Error Message

Description

tnvalid cal term for calibration

type

An attempt was made 1o program a calibration term which does not exist for the
current calibration type.

Front pane! setup not valid

An attempt was made 1o get a front panel setup that did not contain a correctivalid
state,

Nomalization data not valid -

An attempt was made to reference normalization data when there was no
normalization data currently stored.

Command sequence too long

An attempt was made to define a device trigger command sequence which had more
than 255 characters.

Unable to display menu

An attempt was made to display a menu which could not be displayed for the current
372XXA state.

Siring too long

An attempt was made to enter a string for the following mnemonics which exceeded
the specified maximum length.

LYD, LID, LMS and LNM - maximum length is 15 characters.

LOC - maximum length is 79 characters.

Must specify a calibration type
first

in order to perform a calibration, the calibration type must be specified by the use of
one of the Cxx mnemonics (i.e. C12, CB8T, etc.) PRIOR fo the issuance of the
mnemonics CWGC, TDC or BEG.

Parameter value unchanged

An attempt was made o change a start/stop frequency or number of data points to a
value outside of the current calibrated range with correction turned on.

Parameter change not permitted

An attempt was made to perform an illegal state change or action based on the
current 372XXA state. This includes attempting to store an undefined band definition.
Or certain changes from the calibration state or the calibration define state when
defining discrete frequencies.

Parameter value out of range
Parameter out of hardware range

An attempt was made to set a parameter to a value outside of the permissible range
of values for the parameter.

Standard cal method not vatid
for waveguide

In a waveguide type of calibration, the standard (OSL) cal method is forbidden.

Qut of calibrated range

An atternpt was made to change a parameter not permitied to be changed with
correction on.

Start must be must be less than
stop

An attempt was made to set a new start frequency, distance or time greater than or
equal 10 the current stop frequency, distance or time. Or 10 set a new siop frequency,
distance or ime less than or equal to the current start frequency, distance or time.

Tune mode requires a 12 term
calibration

Perform a 12 term calibration prior to turning on tune mode.

372XXA GPIB PM
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Table 12-3. GPIB-Related Error Messages (4 of 8)

Error Message

Description

Current and cal frequencies
different

The flat power calibration setup does not match the current setup.

Stored data is invalid

An atiernpt was made to reference normalized data when normalized data was invalid,

Parameter change not permitted
on current state

An attempt was made o change a parameter while IF cal was active. It is not
expected that this message wilt ever be seen. If you see this message, notify the
factory.

Calibration may not be valid

An attempt was made to repeat the previous calibration when there was no record of
a previous calibration.

Caiibration does not exist

An attempt was made to turn on flat power correction or vector error correction when
the corresponding calibration does not exist.

Current calibration is erased

Whan turning on Multiple Source Mode with vector error correction on, the calibration
is destroyed. Notreally an error. Message is issued as a waming.

Time Domain and CW mode not
permitted

An attempt was made to turn on a time domain mode in CW. This is not permitted.

Not permitted in Time Domain

An attempt was made to select a group delay display or CW mode when in time
domain mode or to select a dual overlay display with a frequency/ime domain
mismatch.

Time Domain not allowed

An attempt was made to turn on a time domain mode but the current 372XXA state
does not permit it.

Permitied only in diagnostic
mode

Must put the 372XXA into the diagnostics mode via the SDG command before using
this mnemonic.

Graph types not appropriate for
duat overlay

While in dual overlay mode, and attempt was made to change one of the active graph
types to a type which conflicts with dual cverlay, or to change one of the active
channels into or out of ime domain which sets up a dual overlay conflict, Or an
attempt was made to select dual overlay mode when there would be a graph type
conflict for a frequency/time domain conflict.

New Discrete Fill not allowed in
current state

Cannot set up a new discrete fill definition while performing a calibration or when
correction is turned on. Also cannot do this when group delay is the graph type on the
active channel.

Low Pass mode requires a
harmonic sweep

Perform a TD harmonic sweep calibration prior to using this mnemonic.

Receiver out of range by
equation

Problems with the internal source, external source or receiver equations in muttiple
source mode.

New start less than previous stop

An attempt was made 1o set the start frequency for the new multiple source mode
band definition to a frequency less than the stop frequency of the previous band.

12-10
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Table 12-3, GPIB-Related Error Messages (5 of 8}

Error Message

Description -

Bad filename

The supplied filename was bad. The filename can have 8 characters maximur. No
exiensions. The filename must start with and aipha type character (A thru Z). After
that the allowable characters are alpha, numetric (0 thru 9} and underscore {_}.

Conttict with rotary knob

You should not be using the rotary knob and the GPIB at the same time.

Too many data points for
external source

A 6700B series external source can handle 501 data points.
A 68000 series external source can handie 988 data points.

Recatled setup corrupted
Hardware mismaich in recalled
setup

Software mismatch in recalled
setup

These are problems with the recalled setup.

Too many data points for
Discrete Fill

The maximum number of data points in discrete filt is 1601,

Not enough data points for
Discrete Fill

The minimum number or data points in discrete filt is 2.

Discrete Fill end frequency out
of range

The nurmber of points for discrete fill puis the end frequency out of range.

Step is too large

When setting up a time domain harmonic sweep, cannot get 2 data points because
the start frequency is too high for the approximate stop frequency. In a group delay
display, the delay aperture percent of sweep is less than one step size.

Range too small

An attempt was made 10 set a distance or time span value too small. This can also be
done via inappropriale vaiues for start and stop.

Start or stop out of range

An attempt was made io set a distance or time start or stop value out of range. This
can also be done via inappropriate values for center and span.

No bands defined

An attempt was made to turn on muitiple source mode with no band definitions.

Out of frequencies for new band
definition
Source out of range by equation
External source out of range by
equation

The current set of multiple source mode bands use up all the frequency range of the
372XXA. Therefora, no more bands can be defined.

Fite is read only

An attempt was made to write fo a write protected file.

File not found

An attempt was made to access a non-existent fite,

Floppy drive not ready An attempt was made to access the floppy drive with no fioppy disk installed.
Floppy disk futt An attempt was made 1o write to a floppy disk or the hard disk when no space was left
Hard disk full on the disk.
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Table 12-3. GPIB-Related Error Messages (6 of 8)

Error Message Description

Floppy disk write protected An attempt was made 1o write to a write protected floppy disk.

Recalled setup or data file
corrupt

An attempt to recall a setup from intemal memory, the GPIB or disk failed due o
software revisicn or hardware mismatch or checksum error.

New frequency list not aliowed
in current state

Cannot set up a new discrete fill definition. white performing a calibration or when
correction is fumed on. Also, cannot do this when group delay is the graph type on the
active channel.

State change not permitted

An attempt was made to perform an illegat state change or action based on the
current instrument state. This includes attempting to store (1) an undefined band
definition, (2) certain changes from the calibration state, or (3) the cal define state
when defining discrete frequencies.

Faulty labe! or file name

The label or file name associated with the current mnemonic is faulty.

Hlegat characters in flename

The first character in a filename must be an alpha type. The remaining characters can
be aiphz, numeric, ¢r underscores. An extension is not permitted.

Filename too long

The maximum ledngth for filenames is 8 characters, An extension is not permitted.

Floppy disk read error
Floppy disk write error
Hard disk read error
Hard disk write error

Read or write error(s) cccurred while attempting to access the indicated disk.

Floppy disk not found

Hard disk not found
General disk buffer ereor
General floppy drive failure
Fioppy disk init failure
General hard disk faiiure
Hard disk control failure
Hard disk init failure

Unknown disk error

No Response data available

Other error messages which suggest that the indicated drive is in need of service.

Generated if the controiler attempts to read response data from the 372XXA and none
is available.

No Response data after PM
completion

This is the same as the 'no response data available’ case above except thata
program message was curmrently being parsed and executed when the controtter
attempted to read data. Detection of this error was deferred until the parser/execution
block was finished with the current program message and it was cbserved that no
response daia was generated.

12-12
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Table 12-3. GPIB-Related Error Messages (7 of 8)

Error Message

Description

Response after Indefinite
Response discarded

This error is generated when the 372XXA's output queue has already received an
Arbitrary ASCII response data element and an attempt is made to place another
response data element of any kind into the gueue. The new response data element is
discarded.

Interrupted - Response data
discarded

This error is detected when the output queue contains unread response data and the
controller sends a new program message. The response data is discarded.

Unterminated - Partial PM will
be executed

This error is detected when the 372XXA's input queue is currently receiving a program
message but has not yet received the end message, and the controller attempts o
read response data from the 372XXA. The partial program message in the input
gueue is executed as if it were properly terminated.

Deadlock - Response data
discarded

ERROR DESCRIPTIONS

This error is detected when both of the 372XXA’s input and output queues are full and
the controlier attempis 1o send ancther data byte. In order to prevent bus deadiock,
the contents of the output queue are discarded.

Q_SEND faiture in [a procedure
name]

An unsuccessiful attempt was made to send a message to a task.

The procedure name is the place in the software where the error was detected.

Q _RECEIVE faiure in [a
procedure name]

A tailure was detected while waiting for the reception of a message from a task.

The procedure name is the place in the software where the error was detected.

Unabile to allocate memory in [a
procedure name)

An attempt was made to allocate some temporary memory in order to accomplish a
task directed in the program message.

The procedure name is the place in the software where the error was detected.

tinable to release memory in [a
procedure name}

An attempt was made to return some temporary memory within a task and the return
faited for some reason.

The procedure name is the place in the software where the error was detected.

Unable to get service/error log

An unsuccessful attempt was made to get a copy of the service or error log.

Unable to get calibration term

An unsuccessful attempt was made to get a calibration term.

Unable to get raw or correcied
data

An unsuccessful attempt was made to get raw or corrected data.

Unable to get final data

An unsuccessiful attempt was made to get final data.

Unable to get setup or data

An unsuccessful attempt was made to get the frequency list from the database.

Unable to get setup

An unsuccessiul attempt was made to get a front panel setup.

372XXA GPIB PM
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Table 12-3. GPIB-Related Error Messages (8 of 8)

Error Message Description
Unable to store setup Ar unsuccessful attempt was made to save a front panei setup.
Unable 1o gel frequency list An unsuccessful attempt was made to get seiup, frace, or tabular datat from the
database.
Unable to store label | An unsuccessful attempt was made to store a iabel in the database.
Calibration step failure An error occurred while waiting for completion of a data collection sequence in
calibration.
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Table 12-4. Service Log Error Messages (1 of 3)

Error Message

Error Message

0412 REF IF 10V REF FAIL

0413 REF IF LEV STATUS FAIL

0000 SELF TEST INFO MESSAGE

0414 REF PHS CONTROL FAIL

00894 PRNT INTERFACE TEST PASSED

0500 A TO D CONVERSION FAIL

0025 PRNT INTERFACE TEST FAILED

0511 ATO D COMM FAIL

0096 GPIB INTERFACE TEST PASSED

0512 ATO D8 BIT B TO A FAIL

0097 GPiB INTERFACE TEST FAILED

0513ATO D 12 BITATO D FAIL

0088 SELF TEST PASSED

0514 ATO D STEERING DAC FAIL

0099 SELF TEST FAILED
0100 — 3999 Primarily Indica
0111 LO1 COMM FAIL

0515 ATO D CONV ACCURACY FAIL

0516 ATO D SAMPL HOLD FAIL

0517 IF SYNC FAIL

0112 LO1 PRE TUNE DAC FAIL

0518 PWR SUPPLY SYNC FAIL

0113101 PHS LCK IND FAIL

0519 ATO D EXT ANAL OUTP FAIL

0114 PHS LCK ERR VOL OUT OF TOL

0520 PWR SUPPLY +5V FAIL

0115 LO1 LCK TIME FAIL

0521 PWR SUPPLY +9V FAIL

0211 LO2 COMM FAIL

0522 PWR SUPPLY +12V FAIL

0212 LO2 MAIN PREST DAC FAIL

0524 PWR SUPPLY +18V FAIL

0213 LO2 OFFS PREST DAC FAIL

0525 PWR SUPPLY -18V FAIL

0214 MAIN PHS LCK ERR VOL FAIL

05268 PWR SUPPLY +27V FAIL

0215 OFFST PHS LCK ERR VOL FAIL

G527 PWR SUPPLY -27V FAIL

0216 DDS PHS LCK ERR VOL FAIL

0611 TBIF COMM FAIL

0217 MAIN PHS LCK IND FAIL

0612 TBIF 10V REF FAIL

0218 OFFST PHS LCK IND FAIL

0613 TBIF LEVEL STATUS FAIL

0219 DDS PHS LCK IND FAIL

6614 TB PHS CONTROL FAIL

0220 LO2 LCK TIME FAIL

€711 1.03 COMM FAIL

0221 LO2 SRC TRACKING FAIL

0712 LO3 REF OSC FAIL

0311 TAIF COMM FAIL

{713 1.03 48.4 LCKIND FAIL

0312 TAIF 10V REF FAIL

{714 LO3 48.4 LCK ERR VOL FAIL

0313 TAIF LEVEL STATUS FAIL

0715 LO3 CAL REF PHS FAIL

(314 TA PHS CONTROL FAIL

{811 SL SIG SEP COMM FAIL

0411 REF |F COMM FAIL

0812 DAC ADJUSTMENT FAIL

0813 TRANSFER SWITCH CNTRL FAIL
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Table 12-4. Service Log Error Messages (2 of 3)

Error Message

Error Message

0814 SRC LCK POL CONTROL FAIL

2121 SRC F TUNE PATH BND7 FAIL

0815 DIRECT MODE ATTEN FAIL

2122 SRC F TUNE PATH BND8 FAIL

0911 A9 VME BUS INTERFACE FAIL

2123 SRC F TUNE PATH BNDS FAIL

0912 BBRAM CHECK FALL.

2124 SRC F TUNE PATH BND10 FAIL

0913 SRAM CHECK FAIL

2125 SRC PWR |LEVEL DAC FAIL

0914 SCSi DEVICE FAIL

2126 SRC DETECTOR ZERO CAL FAIL

0915 MCCHIP FAIL

2127 SRC ALC CAL BND1 FAIL

0815 MCCHIP TIMER 1 FAIL

2128 SRC ALC CAL BND2Z FAIL

0918 MCCHIP TIMER 2 FAIL

2129 SRC ALC CAL BND3 FAIL

0817 MCCHIP TIMER 3 FAIL

2130 SRC ALC CAL BND4 FAIL

0818 MCCHIP TIMER 4 FAIL 2131 SRC ALC CAL BNDS FAIL
0918 CLLOCK NOT RUNNING 2132 SRC ALC CAL BNDS FAIL
1311 A13 VME BUS INTERFACE FAIL 2133 SRC ALC CALBND7 FAIL
1312 EXT KEYBD CNTRL FAIL 2134 SRC ALC CAL BNDS FAIL
1313 FLOPPY DISK CNTRL FAIL 2135 SRC ALC CAL BND9 FAIL

1411 A14 VME BUS INTERFACE FAIL

2136 SRC ALC CAL.BND10 FAIL

1511 A15 VME BUS INTERFACE FAIL

2137 SRC A1 FM PATH TUNE FAIL

1512 VRAM CHECK FAIL

2138 SRC A2 FM PATH TUNE FAIL

1611 HARD DISK CONTROL FALL

4100 LO1 CAL FAIL

1811 AUXILLARY 10 FAIL

4200 LO2 CAL FAIL

1912 FRONT PANEL CNTRL FAIL

4301 SRC FREQ CAL MEAS UNSTABLE

1913 ROTARY KNOB FAIL

4302 SRC FREQ FM MAIN CAL FAIL

2111 SRC COMM FAIL

4303 SRC FREQ FM SENS CAL FAIL

2112 SRC FTUNE DAC FAIL

4304 SRC FREQ CAL VERIFY FAIL

2113 SRC STATE MACHINE DAC FAIL

4401 SRC ALC LOG AMP CAL FALL

2114 8RC FM CAL FAIL

4402 SRC ALC CAL VERIFY FAIL

2115 SRC F TUNE PATH BND1 FAIL

4500 1F CAL FAIL

2116 SRC F TUNE PATH BND2 FAIL

4600 GAIN RANGING ERROR

2117 SRC F TUNE PATH BND3 FAIL

2118 SRC F TUNE PATH BND4 FAIL

4700 STATE MACHINE FAIL

2119 SRC F TUNE PATH BNDS FAIL

2120 SRC F TUNE PATH BNDS FAIL

5110 RF PWR UNLEVELED

12-16
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Table 12-4. Service Log Error Messages (3 of 3)

Error Message

Error Message

5210 REF A CHAN RF OVERLOAD

7206 GPIB BEVIGE SPECIFIC ERROR

5220 REF B CHAN RF OVERLOAD

7207 GPIB QUERY ERROR

5230 TA CHAN RF OVERLOAD

7210 DEDICATED GPIB BUS ERROR

5240 TB CHAN RF OVERLOAD

6001 - 6128 PHASE LOCK FAILURE

7220 PLOTTER NOT RESPONDING

7221 PLOTTER NOT READY

7222 PLOTTER OUT OF PAPER

7223 PLOTTER PEN UP

7100 FILE MARKED READ ONLY

7230 POWER METER NOT RESPONDING

7140 GENERAL FLOPPY DRIVE FAH

7240 FRQ COUNTER NOT RESPONDING

7142 FLOPPY DISK READ ERROR

7250 EXT SOURCE NOT RESPONDING

7143 FLOPPY DISK WRITE ERROR

7310 PRINTER NOT RESPONDING

7146 FLOPPY DISK CHANGED

7311 PRINTER NOT READY

7147 FLOPPY DISK UNAVAILABLE

7312 PRINTER OUT OF PAPER

7189 FLOPPY INIT FAIL

7320 AUX /O PORT ERROR

7170 GENERAL HARD DISK FAIL

7330 SERIAL PORT ERROR

7172 HARD DISK READ ERROR

7340 ETHERNET PORT ERROR

7173 HARD DISK WRITE ERROR

7350 EXT TRIG RATE TOO FAST

7177 HARD DISK UNAVAILABLE

7199 HARD DISK INIT FAIL

7200 IEEE 488.2 GPIB BUS ERROR

7410 EXT KYBD ERROR

8100 PWR FAIL

7201 ABORTED MESSAGES

8110 GENERAL VME BUS FAIL

7202 NOTHING TO SAY 8120 GENERAL MEMORY FAIL
7203 NO LISTENER ON BUS 8121 NON-VOLATILE MEMORY FAIL
7204 GPIB COMMAND ERROR 8130 PROCESSING FAIL

7205 GPIB EXECUTION ERROR

8140 GENERAL DISK BUFFER ERR
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Part 4
Supplemental
Data

This part consists of four appendices that provide supplemental
data that will aid in understanding the 372XXA programming
material.

Appendix A - contains a primer for the IEEE 488 GPIB. This
primer is intended to assist new users in understanding GPIB
basics.

Appendix B - provides front panel menu flowcharts that allows
readers to see the overall 372XXA front panel menu structure
and understand how certain menu functions are implemented
using GPIB programming. Also includes a fold-out diagram of
the 372XXA front panel.

Appendix C - provides a quick reference to all 372XXA GPIB
commands. Each reference lists the command name, a brief de-
scription of the command function, and a reference to the perti-
nent Chapter in this manual.

Appendix D - provides compatibility information for crossing
372XXA GPIB commands to 360B GPIB commands.
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OVERVIEW

Appendix A
Introduction to
the IEEE 488 Bus

This appendix contains general descriptions of the IEEE 488 Bus, gen-
erally known as the General Purpose Interface Bus (GPIB).

The IEEE 488.2 Standard specifies the use of protocols, formats, and
certain common commands for use with the GPIB. The applicable in-
formation regarding IEEE 488.2 usage for the 3T2XXA is documented
throughout the 372XXA Programming Manual where used.

The TEEE-488 General Purpose Interface Bus (GPIB) is an instrumen-
tation interface for integrating instruments, computers, printers, plot-
ters, and other measurement devices into systems. The GPIB uses 18
signal lines to effect transfer of information between all devices con-
nected on the bus,

The following requirements and restrictions apply to the GPIB,

1 No more than 15 devices can be interconnected by one contigu-
ous bus; however, an instrumentation system may contain mere
than one interface bus.

0 The maximum total cumulative cable length for one interface
bus may not exceed twice the number of devices connected (in me-
ters), or 20 meters whichever is less.

O A maximum data rate of 1 Mb/s across the interface on any sig-
nal line.

0 Each device on the interface bus must have a unique address,
ranging from 00 to 30,

The devices on the GPIB are connected in parallel, as shown in Figure
A-1. The interface consists of 16 signal lines and 8 ground lines in a
shielded cable. Eight of the signal lines are the data lines, DIO 1 thru
DIO 8. These data lines carry messages (data and commands), one
byte at a time, among the GPIB devices. Three of the remaining lines
are the handshake lines that control the transfer of message bytes be-
tween devices. The five remaining signal lines are referred to as inter-
face management lines.

The following paragraphs provide an overview of the GPIB including a
description of the functional elements, bus structure, bus data trans-
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INTRODUCTION TO

A-4  ieee g8 BUS

A-5 ieee4ssBUS

FUNCTIONAL
ELEMENTS

STRUCTURE

fer process, interface management bus, device interface function re-
quirements, and message types.

Effective communications between devices on the GPIB requires three
functional elements; a talker, a listener, and a controller. Each device
on the GPIB is categorized as one of these elements depending on its
current interface function and capabilities.

Talker A talker is a device capable of sending device-de-
pendent data to another device on the bus when ad-
dressed to talk. Only one GPIB device at a time can
be an active talker.

Listener Alistener is a device capable of receiving device-de-
pendent data from anocther device on the bus when
addressed to listen. Any number of GPIB devices
can be listeners simultaneously.

Controller A controller is a device, usually a computer, capable
of managing the operation of the GPIB. Only one
GPIB device at a time can be an active controller.
The active controller manages the transfer of device-
dependent data between GPIB devices by designat-
ing who will talk and who will listen.

System Con- The system controller is the device that always re-

troller tains ultimate control of the GPIB. When the sys-
tem is first powered-up, the system controller is the
active controller and manages the GPIB. The sys-
tem controller can pass control to a device, making
it the new active controller. The new active control-
ler, in turn, may pass control on to yet another de-
vice. Even if it is not the active controller, the
system controller maintains control of the Interface
Clear {IFC) and Remote Enable (REN} interface
management lines and can thus take control of the
GPIB at anytime.

The GPIB uses 16 signal lines to carry data and commands between
the devices connected to the bus. The interface signal lines are organ-
ized into three functional groups.

0 Data Bus (8 lines)
0O Data Byte Transfer Control Bus (3 lines)
0O General Interface Management Bus {5 lines)

The signal lines in each of the three groups are designated according
to function. Table A-1 lists these designations.

A4
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Table A-1. Interface Bus Signal Line Designations

Signal Line .
Bus Type Name Function
Data Bus DIO1-DIC8 Data Input/Output, 1 thru 8
Data Byte Trans- DAV Data Available
fer and Controt NRFD Not Ready For Data
NDAC Not Data Accepted
Generat ATN Attention
Interface Control IFC interface Clear
SRQ Service Reguest
REN Remoteg Enable
EOQI End Or identify
A"6 IEEE 488 The data bus is the conduit for the transfer of data and commands be-
DATA BUS tween the devices on the GPIB. It contains eight bi-directional, active-
DESCRIPTION low signal lines—DIO 1 thru DIO 8. Data and commands are trans-

ferred over the data bus in byte-serial, bit-parallel form. This means
that one byte of data (eight bits) is transferred over the bus at a time.
DIO 1 represents the least-significant bit (LSB) in this byte and DIO 8
represents the most-significant bit (MSB). Bytes of data are normally
formatted in seven-bit ASCII (American Standard Code for Informa-
tion Interchange) code. The eighth (parity) bit is not used.

Each byte placed on the data bus represents either a command or a
data byte. If the Attention (ATN) interface management line is TRUE
while the data is transferred, then the data bus is carrying a bus com-
mand which is to be received by every GPIB device. If ATN is FALSE,
then a data byte is being transferred and only the active listeners will
receive that byte.
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IEEE-488 BUS (16 Lines)

AAAAAA AN

DEVICE A

Able to talk, listen,
and control

{e.g. EXTERNAL
COMPUTER} ("‘

DEVICE B < : :

Able 1o talk and listen

Data Bus
e DATA LINES

-l .
{8 signal lines}

(e.g. 372XXA VNA) Data Byle

e Transter Control

» - HANDSHAKE Lines

S (3 signal lines}
DEVICE C AN
Oniy able to listen
(e.g. OTHER :
MICROWAVE o — General Interface
INSTRUMENT™™) LT . Management

» : . Management
e e ] | (5 signal lines) CONTROL Lines
DEVICE D <
Only able {o talk
{e.g. OTHER
MICROWAVE DATA INPUT/QUTPUT, DIO 1 thru DIO 8
INSTRUMENT™")
DAV - DATA VALID

NRFD - NOT READY FOR DATA*
NDAC - NOT DATA ACCEPTED*

IFC - INTERFACE CLEAR
ATN - ATTENTION

SRQ - SERVICE REQUEST
REN - REMOTE ENABLE
EO! - END OR IDENTIFY

* Negation is represented by low state on these two lines

** The configuration shown in this diagram depicts an exiernal computer
connected via GPIB to a 372XXA Vector Network Analyzer and cther
microwave instruments (# used).

Figure A-1. Interface Connections and Bus Structure
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DATA BYTE TRANSFER

CONTROL BUS BUS DESCRIPTION

A"‘ 7 DATA BYTE TRANSFER Control of the transfer of each byte of data on the data bus is accom-
CONTROL BUS plished by a technique called the three-wire handshake, which in-
DESCRIPTION volves the three signal lines of the Data Byte Transfer Control Bus.

This technique forces data transfers at the speed of the slowest lis-
tener, which ensures data integrity in multiple listener transfers. One
line (DAV) is controlled by the talker, while the other two (NRFD and
NDAC) are wired-OR lines shared by all active listeners. The hand-
shake lines, like the other GPIB lines, are active low. The technique is
described briefly in the following paragraphs and is depicted in Figure
A-2, For further information, refer to ANSI/IEEE Std 488.1.

DIO1-DIO8
(composite)

DAV

— .

1st Data Byte 2nd Data Byie

. Not , Not
Valid Valid Valid Valid

All None All None
l | l Read Read [ 1 ’ Read Read
NRFD y Y y Y

NDAC

Accept Accept| Accept Accept

None (T(({{ Al None ({(7{ All

Figure A-2,

DAV

Dypical GPIB Handshake Operation

Data Valid

This line is controlled by the active talker. Before
sending any data, the talker verifies that NDAC is
TRUE {active low) which indicates that all listeners
have accepted the previous data byte. The talker
then places a byte on the data lines and waits until
NRFD is FALSE (high), which indicates that all ad-
dressed listeners are ready to accept the informa-
tion. When both NRFD and NDAC are in the proper
state, the talker sets the DAV line TRUE (active
low) to indicate that the data on the bus is valid (sta-
ble).
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MANAGEMENT BUS DESCRIPTION THE IEEE 488 BUS

A"S GENERAL INTERFACE
MANAGEMENT BUS
DESCRIPTION

NRFD

NDAC

Not Ready For Data

This line is used by the listeners to inform the
talker when they are ready to accept new data. The
talker must wait for each listener to set the NRFD
line FALSE (high), which they will do at their own
rate. This assures that all devices that are to accept
the data are ready to receive it.

Not Data Accepted

This line is also controlled by the listeners and is
used to inform the talker that each device ad-
dressed to listen has accepted the data, Each device
releases NDAC at its own rate, but NDAC will not
go FALSE (high) until the slowest listener has ac-
cepted the data byte.

The general interface management bus is a group of five signal lines
used to manage the flow of information across the GPIB. A description
of the function of each of the individual control lines is provided below.

ATN

EOI

IFC

REN

Attention

The active controller uses the ATN line to define
whether the information on the data bus is a com-
mand or is data. When ATN is TRUE (low), the bus
is in the command mode and the data lines carry
bus commands. When ATN is FALSE (high), the bus
is in the data mode and the data lines carry device-
dependent instructions or data.

End or Identify

The EOI line is used to indicate the last byte of a
multibyte data transfer. The talker sets the EOI
line TRUE during the last data byte.

The active controller also uses the EOI line in con-
junction with the ATN line to initiate a parallel poll
sequence.

Interface Clear

Only the system controller uses this line. When IFC
is TRUE (low), all devices on the bus are placed ina
known, quiescent state (unaddressed to talk, unad-
dressed to listen, and service request idle).

Remote Enable

Only the system controller uses this line. When
REN is set TRUE (low), the bus is in the remote
mode and devices are addressed either to listen or
to talk. When the bus is in remote and a device is
addressed, it receives instructions from the GPIB

A-8
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rather than from its front panel. When REN is set
FALSE (high), the bus and all devices return to lo-
cal operation.

SRQ Service Reguest
The SRQ line is set TRUE (low) by any device re-
questing service by the active controller.

372XXA PM A-9/A-10
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FRONT PANEL
KEYS AND MENUS

CALIBRATION KEY-GROUP,
DESCRIPTION AND MENU FLOW

B-1 irtrRODUCTION

B-2 caurarion
KEY-GROUP,
DESCRIPTIONS AND
MENU FLOW

MENU CAL_APPLIED

APPLY
CALIBRATICN

FULL 12-TERM
(511, 821
522, 812)

APPLY ON (OFF)
CALIBRATION

TUNE MODE ON (CFF)

NO. OF FWD (REV)
SWEEPS BETWEEN
REV (FWD) SWEEPS
XXXXX SWEEPS
XXXXX REMAINING)

PRESS <APPLY CAL>
TO TURN ONJOFF

PRESS <ENTER>
TO TURN ON/OFF

Appendix B
Front Panel Keys
and Menus

Front panel operation of the 372XXA is via a system of functionally re-
lated menus. The top level menu in each of the functional groups ap-
pears after its related front panel key has been pressed. These keys
and menus are deseribed in the Model 372XXA Operation Manual
(OM), Wiltron Part Number 10410-00149. Because having a knowl-
edge of how these functionally related groups are structured is impor-
tant from a programming perspective, the hierachial menu flowcharts
that appear in the OM are reproduced in this appendix

The Calibration keys (Figure B-1, facing page) are described below. The
calibration menus are diagrammed according to the method of calibra-
tion performed: Standard, Offset-Short, or LRL/LEM. The menu se-
quencing is complex and looping and can be said to have two parts:
setup and calibration. The setup flow for the three calibration meth-
ods is diagrammed in Figures B-2 thru B-4. Each setup flow chart
leads to the main calibration sequence, which is diagramed in Figure
B-5.

BEGIN CAL Key: This key displays a menu that lets you initiate the
calibration sequence. That is, to begin a sequence of steps that cor-
rects for errors inherent in a measurement setup.

APPLY CAL Key: This key displays a menu (left) that lets you turn on
and off the error correction that may be applied to the displayed chan-
nel(s) using the currently valid error-correction indicator.

NOTE
Pressing the Clear key while in a calibration setup or se-
quencing will let you abort the calibration and return to
the first setup menu.

372XXA GPIB PM
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CALIBRATION KEY-GROUP, FRONT PANEL

DESCRIPTION AND MENU FLOW

KEYS AND MENUS

Standard Calibration Setup Flow- Description

1.

2.

Pressing the Begin Cal key calls Menu C11.

With one exception, the flow is from left to right in the direction of
the arrow head. The exception occurs in Menu C1, for the TIME
DOMAIN choice. Here the flow direction reverses to Menu C2C
then returns to a left-to-right flow on to Menu C3 or C3D.

Arrowheads that peint both left and right indicate that the flow re-
turns to the right-most menu after a choice had been made.

The group of menus to the left of Menu C3 and C3D are the initial
selection set and are essentially the same for all three calibration
types: Standard, Offset-Short, and LRI/LRM.

The group of menus that follow Menu C3 or C3D are, for the most
part, type specific. The selection of Menu C3 or C31 depends upon
the choice made in Menu C11A: COAXTAL or MICROSTRIP. For
the Standard Calibration, the WAVEGUIDE selection in Menu
C11A is not implemented.
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rather than from its front panel. When REN is set
FALSE (high), the bus and all devices return to lo-
cal operation,

SRQ Service Request
The SRQ line is set TRUE (low) by any device re-
questing service by the active controller.

372XXA PM A-9/A-10







FRONT PANEL
KEYS AND MENUS

CALIBRATION KEY-GROUP,
DESCRIPTION AND MENU FLOW

B-1

INTRODUCTION

B-2 causration

KEY-GROUP,

DESCRIPTIONS AND

MENU FL.OW

MENU CAL_APPLIED

APPLY
CALIBRATION

FULL 12-TERM
{811, 821
$22, 812}

APPLY ON (OFF)
CALIBRATION

TUNE MODE ON (OFF)

NO. OF FWD (REV)
SWEEPS BETWEEN
REV (FWD) SWEEPS
XXXXX SWEEPS
(XXXXX REMAINING)

PRESS <APPLY CAL>
TO TURN ON/OFF

PRESS <ENTER>
TO TURN ON/OFF

Appendix B
Front Panel Keys
and Menus

Front panel operation of the 372XXA is via a system of functionally re-
lated menus, The top level menu in each of the functional groups ap-
pears after its related front panel key has been pressed. These keys
and menus are described in the Model 372XXA Operation Manual
{OM), Wiltron Part Number 10410-00149. Because having a knowl-
edge of how these functionally related groups are structured is impor-
tant from a programming perspective, the hierachial menu flowcharts
that appear in the OM are reproduced in this appendix

The Calibration keys (Figure B-1, facing page) are described below. The
calibration menus are diagrammed aceording to the method of calibra-
tion performed: Standard, Offset-Short, or LRL/LRM. The menu se-
quencing is complex and looping and can be said to have two parts:
setup and calibration. The setup flow for the three calibration meth-
ods is diagrammed in Figures B-2 thru B-4. Each setup flow chart
leads to the main calibration sequence, which is diagramed in Figure
B-5.

BEGIN CAL Key: This key displays a menu that lets you initiate the
calibration sequence. That is, to begin a sequence of steps that cor-
rects for errors inherent in a measurement setup.

APPLY CAL Key: This key displays a menu (left) that lets you turn on
and off the error correction that may be applied to the displayed chan-
nel(s) using the currently valid error-correction indicator.

NOTE
Pressing the Clear key while in a calibration setup or se-
guencing will let you abort the calibration and return to
the first setup menu.
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CALIBRATION KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW KEYS AND MENUS

Standard Calibration Setup Flow- Description
1. Pressing the Begin Cal key calls Menu C11.

2. With one exception, the flow is from left to right in the direction of
the arrow head, The exception oceurs in Menu C1, for the TIME
DOMAIN choice. Here the flow direction reverses to Menu C2C
then returns to a left-to-right flow on to Menu C3 or C3D.

3. Arrowheads that point both left and right indicate that the flow re-
turns to the right-most menu after a choice had been made.

4. The group of menus to the left of Menu C3 and C3D are the initial
selection set and are essentially the same for all three calibration
types: Standard, Offset-Short, and LRI/LEM.

5. The group of menus that follow Menu C3 or C3D are, for the most
part, type specific. The selection of Menu C3 or C3D depends upon
the choice made in Menu C11A: COAXIAL or MICROSTRIP. For
the Standard Calibration, the WAVEGUIDE selection in Menu
C11A is not iraplemented.
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FRONT PANEL SAVE/RECALL MENU KEY

B'3 SAVE/RECALL MENU Pressing this key displays the first of a menu set (below) that lets you
KEY, DESCRIPTION AND  save or recall control panel setups and calibration data.
MENU FLOW
VT T ALTERNATIVE TEXT
F— _— T e
I SAVE FRONT ; REGALL FRONT 3
oo PANEL SETUP TO | PANEL SETUP FROM |
Qo INTERNAL MEMORY | | INTERNAL MEMORY
88 MEMORY 1
a MEMORY 2
Note
ag MEMORY 3 An asterisk (*) next to
= MEMORY 4 a memory lovation indicates
o) MEMORY 4 that it has stored data.
MEMORY &
MEMORY 6
MEMORY 7
MEMORY B
MENU SRZ MEMORY 9
MENU SA1 RECALL MEMORY 10
4
SAVE/RECALL (OR SAVE) PHEVIOUS MENU
FRONT PANEL FRONT PANEL
AND GAL DATA SETUPIN )| PAESS<ENTER»
INTEENAL MEMORY TO SELECT
SAVE o
RECALL FRONT PANEL USE KEYPAD
PRESS <ENTER> SETUP AND
TO SELECT P CALDATA
FUNCTION ON HARD DISK
FRONT PANEL
SETUP AND , .
AL DATA . Either Disk |
ON FLOPPY DISK l SAVE | RECALL
PRESS <ENTER> hd
TO SELECT MENLU DSK3 MENU DSK?
SELECTELE SELECT FILE
TO OVERWRITE TO READ
CREATE NEW FILE FILE 1
FILE2
FILE 1 FILE 3
FILE2 FLE4
FILES FRES
FLE 4 FILE§
ELES FLET
FLES FILE 8
FIEE T
Fies PREVIOUS MENU
PRESS <ENTER>
PREVICUS MENU 0 SELECT
PHESS <ENTER> PRESS <1> FOR
TO SELECT PREVIOUS PAGE
PRESS <1> FOR
PREVIOUS PAGE PRESS <2> FOR
NEXT PAGE
PRESS <2> FOR
NEXT PAGE

372XXA GPIB PM B-11




SAVE/RECALL MENU KEY

FRONT PANEL

DESCRIPTION AND MENU FLOW OPERATION

B-4 wmeasurement

KEY-GROUP,
DESCRIPTION AND
MENU FLOW

The individual keys within the Measurement key-group are described
below. Flowcharts of the Setup Key and Data Points key menus are
ghown in Figure B-6. As described for the calibration menus, the flow
is left-to-right and the double arrowheaded lines indicate that the flow
returns to the calling menu once a selection has been made.

Setup Menu Key: Pressing this key calls Sweep Setup Menu SU1L or
SU3. Depending upon which menu items you select, additional menus
may also be called.

Data Points Key: Pressing this key calls Menu SU9 or SU9A. Menu
SU9 provides for data point selection, Menu SU%A is called if the C.W.
MODE selection in Menu SU1 is on.

Hold Key: Ifthe instrument is sweeping, pressing this key results in
an immediate halt of the sweep at the current data point. The LED on
the button lights, indicating that the Hold Mode is active.

If you restart the sweep after performing any disk operations in the
Hold Mode (sweep stopped at some data point), the sweep restarts
from the beginning. The instrument may be taken out of the hold
mode as follows:

i3 By using any of the options described in Menu SU4, Select Function
for Hold Button.

O By pressing the Default Program button. This causes the 372XXA to
revert to a predefined state.

O By pressing the Begin Cal key. This causes the 372XXA to resume
sweeping and begin the Calibration Menu sequence.

NOTE
See the description for Menu SU4 for a diseussion of the in-
teraction between the Hold Mode and the selection of “Sin-
gle Sweep” or “Restart Sweep”

Domain Key: If the Time Domain option is installed, making a selec-
tion other than “Frequency Domain” lets you display measured data in
the time domain. It alse calls a further sequence of Time Domain
Menus.

Device ID Key: Pressing thig key calls a menu that lets you enter a
name for the test device. This key has the same effect as selecting “De-
vice ID” in the PM2 menu.

B-12
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FRONT PANEL
OPERATION

DISPLAY KEY-GROUP
DESCRIPTION AND MENU FLOW

B-6 bispLAY KEY-GROUP
DESCRIPTION AND
MENU FLOW

The individual keys within the Display key-group are described below.
Menu flow diagrams are shown in Figure B-7. F

Graph Type Key: Pressing this key calls menu GT'1 or GT2. These
menus let you select the type of display to appear on the active chan-
nel for the selected S-Parameter.

Set Scale Key: Pressing this key calls the appropriate scaling menu
(881, 852, 553, ete.) depending upon the graph type being displayed
on the active channel for the selected S-Parameter.

Auto Scale Key: Pressing this key autoscales the trace or traces for
the active channel. The new scaling values are then displayed on the
menu (if it is displayed) and graticule. The resolution will be selected
from the normal sequence of values you have available using the knob.
When the active channel has a Real and Imaginary type display, the
larger of the two signals will be used to autoscale both the real and
imaginary graphs. Both graphs will be displayed at the same resolu-
tion.

S Params Key: Pressing this key calls menn SP. This menu allows
you to select the S-Parameter to be displayed by the active channel for
the selected S-Parameter.

Ref Plane Key: Pressing this key calls menu RD1. This menu lets
vou input the reference plane in time or distance. You do this by select-
ing the appropriate menu item. For a correct distance readout, the di-
electric constant must be set to the correct value, This is accomplished
by selecting SET DIELECTRIC, which calls menu RD2.

372XXA GPIB PM
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DISPLAY KEY-GROUP FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION

On menu RD1, selecting AUTO automatically adjusts the reference de-
lay to unwind the phase for the active channel.

The 372XXA unwinds the phase as follows:

3 First, it sums the phase increments between each pair of measured

data points, then it takes the average “Pdelta” over the entire set of
points.

0 Next, it corrects the phase data by applying the following formula:

Peorrect = Preasured — NxPdelta
Where P = phase

Assuming there are fewer than 360 degrees of phase rotation between
each data peint, the operation described above removes any net phase

offset. The endpoints of the phase display then fall at the same phase
value.

Trace Memory Key: Pressing this key brings up menu NO1. This
menu--which relates to the active channel—allows you to store data
to memory, view memory, perform operations with the stored memory,
and view both data and memory simultaneously. Four memories exist,
one for each channel. This allows each channel to be stored and nor-
malized independent of the other channels. Data from the trace mem-
ory may be stored on the disk or recalled from it.

B-16 372X XA GPIB PM
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FRONT PANEL SYSTEM STATE KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

Table B-1. Defoult Settings

Function Defauit Setting
instrument Measurement Setup Menu Displayed
State
Measurement Maximum sweep range of source and test set

Source Power: Model Dependent
Resolution: Normal {401 points)

Channel Quad {four-channel) dispiay
Channel 1 active
Display Channel 1: 811, 1:1 Smith Chart

Channef 2: 512, Log Magnitude and Phase
Channel 3: 821, Log Magnitude and Phase
Channel 4: 822, 1:1 Smith Chart

Scale: 10 dB/Division or 90/Division

Offset: 0.000dB or 0.0C degree

Reference Position: Midscale

Electrical Delay: 0.00 seconds

Dielectric: Air (1.000648)

Normalization: Off

Normalization Sets: Erased

Enhancement Video IF Bandwidth: Normal
Averaging: Off
Smoothing: O

Calibration Correction: Off and Calibration erased
Connector: Model dependent
Load: Broadband

Markers/Limits Markers On/Off: All off

Markers Enabled/Disabled: Al enabled

Marker Frequency: All set {o the start-sweep frequency
(or start -time distance

» Reference: Off

Limits: All set to reference position value (all off ali
enabled)

System State GPIB Addresses: Unchanged

Frequency Blanking : Disengaged,

Error{s): GPIB SRQ errors are cleared, Service Log
errors are not cleared

Measurement: Restarted
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FRONT PANEL
KEYS AND MENUS

MARKERS/LIMITS KEY-GROUP,
DESCRIPTION AND MENU FLOW

B-11 wmarxkersiLmTs

KEY-GROUP,
DESCRIPTION AND
MENU FLOW

The individual keys within the Markers/Limits key-group are described
below. The menu flow for the Marker Menu key is shown on the facing

page.

Marker Menu Key: Pressing the Marker Menu key calls Menu M1.
This menu lets you toggle markers on and off and set marker frequen-
cies, times, or distances.

Readout Marker Key: Pressing this key calls different menus, depend-
ing upon front panel key selections, as described below.

It calls menu M1 if there are no markers available within the se-
lected frequency range.

& It calls menu M3 (1) if the A Reference mode is off and there is no se-
lected marker, or (2) if the selected marker is not in the sweep range.
It also calls menu M3 (1) if the A Reference mode is on and the A Ref-
erence marker is not in the sweep range, or (2) if no Delta ref marker
has been selected.

[ K calls menu M4 if the AReference mode is off and the selected
marker is in the current sweep range (or time/distance).

3 It calls menu M5 if the AReference mode and marker are bothon
and and the AReference marker is in the selected sweep range (or
time/distance).

Limit Frequency Readout Function The 372XXA has a Limit-Fre-
quency Readout function. This function allows dB values to be read at
a specified point (such as the 3 dB point) on the data trace, This fune-
tion is only available for certain rectilinear graph-types.

The graph-type and their menu call letters are listed below

Log Magnitude, Meru LF1
Phase, Menu LF2

Group Delay, Menu LF3
Linear Magnitude, Menu LF4
SWR, Menu LF5

Real, Menu LF6

Imaginary, menu LF7

ODooooon

Limits Key Pressing this key calls the appropriate Limit menu, based
on the graph type selected using the Graph Type key and menu.

B-26
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MARKERS/LIMITS

DESCRIPTION AND MENU FLOW

FRONT PANEL

KEYS AND MENUS

80 © 82283
‘o \ooolio 0
O 00 aaa
~ga) DC] o0
@f 00 00 poo Qo
fo= 1“_7"11 0@
L.-Marka!siéméts .J
See Sheet 2
Marker NOTE 1 I NGTEZ l NOTE 3 ¢
Meny | Marker
MENU M3 MENU M4 MENU M5
i
CNOTE 4 SELECT CH1-§11 CH1-511
v READOUT MARKER
TN MARKER 1 AFEFERENCE PLANE XXX XXX as OLY
XXXXAXXX Ghz XX XXX PS DLY MARKER 1 REF
SET MARKERS XX XXXKRK GHz
MARKER 2 MARKER 1 MARKER 1O MAX
MARKER 1 ON [{OFF} XX XXXAXXX GHz XX XAXAXX GHz MAHKER TO MIN
XX XXXXXX GHz MARKER 5 ii‘;;;i%m A2
MARKER 2 AREF ON (OFF} XX XXXXXX Gz . XX XXXXX GHz
MARKER TO MAX
XX XXXXXX GHz AREF MODE IS ON (OFF) XX.XXX dB
MARKER 3 ON (OFE} MARKER TO MIN (XXX.XX DEG)
XX XXXXXX GHz PHESS <ENTER> 2 XXXXXX GHz Al -3)
TO SELECT XX. XXX d8 XX XKXXK GH2
i .
MARKER 4 ON (OFF} XX.XX DEG XX.XXX dB
MARKER & ON [OFF} 3 XX.XXXX GHz {XXX. XX DEG)
MARKER 6 ON {OFF} XXXXX dB All-4)
XX XXXKXX GHz 4 XX.JXNXX GHz XX.XXXXX GHz
DISPLAY ON {OFF) MENU M2 XX XK 4B XX.XXX 6B
MARKERS SELECT XXX.XXX DEG (XXX.XX DEG)
AREF MODE ON ({OFF) OREF MARKER 5 XX.XXXX GHz Al1-5)
sELECT MARKER 1 XX XXX d8 XXXXXXX GHz
AREF MARKER e XX XXXXXX GHz XXX XXX DEG XX.XXX dB
{XXX.XX DEG)
PRESS <ENTER> MARKER 3 B XX XXXX GHz
OF TUBN ON/ORE XX XXXKXX GHz XX XXX dB A1 -6)
70 SELECT MARKER 4 XXX.XXX DEG XAXAXXK GH2
XX XXXXXX GH XX XXX dB
. = (XXX.XX DEG)
PRESS <ENTER>
TO SELECT

NOTE 1: Menu M3 appears

{1} ¥ the Delta Reference mode is off and there is no selected marker or if the selected marker is nol within the sweep range,

{2} ifthe Della Reterence mode is on and the Dseita Reference marker is not within the sweep range or if ne Delta Reference marker is selected.

NOTE 2: Menu M4 appears if the Delta Relerence mode is off and the seiected marker is within the cument sweep range.

NOTE 3: Menu M5 appears if the Della Reference mode and marker are both on and the Delta Beference marker
is within the seiected sweep range.

NOTE 4: Menu M1 appears if no markers are avallable within the selected frequency range.

Figure B-11. Markers/Limits Key-Group Menus (1 of 3)
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FRONT PANEL MARKERS/LIMITS KEY-GROUP,
KEYS AND MENUS DESCRIPTION AND MENU FLOW

MarersiLi
s M2 KOBIL TS s e MATKRISIL TS MO LS

ke TS/ MG w—
Limils ! Limits *
Limits ’

h 4
MENU L2
MENU L1 MENU 13 MENU L4
SINGLE LIMITS SINGLE LIMITS
- LINEAR POLAR- SINGLE LIMITS SINGLE LIMITS
- LOG MAG - UPPER LIMIT ON{OFF - SMITH CHART- - LOG MAG -
PPER LIMIT ON{OFF XXX XXX mV UPPER LIMIT ON(OFF
gxx XXX dB oNorR XXX XK m\;’ %9 URPER LIMIT ON{OFF)
- LOWER LIMIT ON{OFF) : XXX XXX 68
XXX XXX mV
;3\:;5& I)ET;T ONIOFF) v ONIOFF LOWER LIMIT ON(OFF) LOWER LIMIT ONIOEF)
. E:!:FFL; ON{QOFF) XXX XXE mv XXX XXX ¢B
READOUT LIMIY —>® DISPLAY ON{OFF) READOUT LIMIT —P@
TEST LIMITS LIMITS
DISPLAY ON(OFF)
- PHASE - PRESS <ENTER> TEST LIMITS LIMITS
UPPER LIMIT ONIOFF TO SELECT
O KKK OF TURN ON/OFE PRESS <ENTER> TEST LIMITS e
TO SELECT SEGMENTED LIMITS e
LOWER LIMIT ON(OFF) OR TURN ON/OFF
XXX XXX PRESS <ENTER>
READOUT LIMIT TO SELECT
DISPLAY ONIOFF} OR TURN ON/OFF
LIMITS
TEST LIMITS e
SEGMENTED LIMITS e
PRESS <ENTER>
TO SELECT
OR TURN ON/OFF
o 2 BT S/ iNILE o M2 ke rs/Limits. wa— el kBT S/ HILS a—-— s ME CREFSIL LS. o
H
v
MENU L5 MENU L6 MENU L7 MENU L8
SINGLE LIMITS SINGLE LIMITS SINGLE LIMITS SINGLE LIMITS
- PHASE - ~ LOG POLAR - - GROUP DELAY- - LINEAR MAG -
UPPER LIMIT ON/OFF UPPER LIMIT ON{GFF) UPPER LIMIT ON{OFF) UPPER LIMIT ON(OFF)
XXX XXX XXX XXX dB XXX XXX fs XXX XXX oU
LOWEA LIMIT ON(GFR) LOWER LIMIT ON(OFF) LOWER LIMIT ON(OFF) LOWER LIMIT ON{OFF)
XXK XXX XXX XXX 6B XXX XXX 15 XXX XXX p
READQUT LIMIT "_‘>® DISPLAY ON{OEF) READQUT LIMIT _>® READOUT LIMIT —>®
DISPLAY OMN{OFF) LIMITS DISPLAY ON(OFF} DISPLAY ON{OFF)
LIMITS TEST LIMITS LIMITS LmiTs
TEST LIMITS TEST LIMITS B TEST LIMITS
e PRESS <ENTERS e
SEGMENTED LIMITS o TO SELECT SEGMENTED LIMITS SEGMENTED LIMITS e
OR TURN ON/OFE
PRESS <ENTER> PRESS <ENTER> PRESS <ENTER>
TO SELECT TO SELECT TO SELECT
OR TURN ON/OFF O TURN ON/OFF OR TURN ON/OFF

Figure B-11. Markers [ Limits Key-Group Menus (2 of 3)
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FRONT PANEL
KEYS AND MENUS

MARKERS/LIMITS
DESCRIPTION AND MENU FLOW

e W R GTSIE IS

Y
umhs | { Lmits £ W
|
MENU L12
MENU L1
MENU LS MENU L0 SINGLE LIMITS
SINGLE LIMITS SINGLE LIMITS SINGLE LIMITS
- REAL -
- IMAGINARY-
- LINEAR MAG -
" REAL- UPPER LIMIT ON(OFF) UPPER LIMIT ON(OFF}
UPPER LIMIT ON{OFF) UPPER LIMIT ON(OFF) XXX XXX pU
XL XXX B XXX XXX pid
. XXX XXX pU LOWER LIMIT ON(OFF) LOWER LIMIT ON(OFF)
LOWER LIMIT ON{CFF) LOWER LIMIT ON(OFF} YHOXKX DU XXH XXX pl)
YO XRX 0B XX XXX P ot READOUT LIMIT —»{()
READOUT LIMIT —>@
READOUT LIMIT READOUT LIMIT A
ISPLAY ON(OFF
DISPLAY ON{OFF) S&TLS (OFF) - IMAGINARY -
- PRASE - LiMeTS TEST LTS 3 UPPER LIMIT ON(OFF)
UPPER LIMIT ON/OFF TEST LIMITS 8 XXK XXX pl)
XXH XN
o o SEGMENTED LIMITS . SEGMENTED LIMITS LOWER LIMIT ON{OFF)
LOWER LIMIT ON(O
oo LIMIT OOFF) CRESS <ENTER PRESS <ENTER> XXX XXX pU
‘ " To SELQCT g TO SELECT MENU LDT READGUT LIMIT A
READOUT LIMIT A )
OR TURN ON/OFF OR TURN ONIOFF DEFINE URPER 8EGS || niepyay  ON(OFF)
DISPLAY ON{OFF) SEGMENT ON (OFF} LIMITS
LIMITS
X TEST LIMITS e
TEST LIMITS e A c STARY POSITION
HOBIZONTAL SEGMENTED LIMITS c
SEGMENTED LIMITS e v XXX XXXXKKXX GHz bRESS <ENTER
VERTICAL : >
PRESS <ENTER> PR, S ——, MENU L8X YXXKX (B TO SELECT
TO SELEST MENU LFX OR TUAN ON/OFF
OR TURN ON/OFF AEADOUT LIMET SEGMENTED LIMITS STOP POSITION
i RORIZONTAL
INTERGEPTS KHHHXXXAX XXHXOVOXHNNN GHz
- XXXXXNX - UPPER LIMIT ON{OFF) VERTICAL
B 000X B ?
sesnse I 2R B FSILIVELS e UFPER LIMIT (REF) DEFINE UFFER -
. XXX XXX xx LOWER LIMIT ON{OFE) BEGIN NEXT |
j ATTAGH NEXT L
bmits |+ LOWER LIMIT DEFINE LOWER » CLEAR SEGMENT
KX XHX xx SEGMENTED OFFSETS PREVIOUS MENU MENY LT8T
L IMIT DIFFERENCE ORI TEST LIMITS
A {UPPER-LOWER) ORIZONTAL PRESS <ENTER>
XXX XXXXXXXNX GHz TO SELECT LIMIT ON (OFF)
WENU LT3 INTERCEPTS AT VERTICAL OR TURN ON/OFF TESTING
LOWER LIMIT XXXXX 0B BEEP FOR ON {OFF)
SINGLE LITS i;&‘ﬁ gﬁ; CLEAR ALL GENUE TEST FAILURE
- SWR- X XXXX GHz DISPLAY ONIOFF) DEFINE LOWER SE6S LIMIT TEST TTL
UPPER LIMIT ON{OFF) §§§§; gzz LmiTS SEGMENT ON (OFF) FAIL CONDITION
.. 4
XXX XXX pth XXXXX GHz TEST LIMITS X ! TTL LOWITTL HIGH
LOWER LiMIT ON{OFF) SINGLE LIMITS START POSITION g:gg:ﬁ.ﬁ ;) TEST
XXX XXX pi) pRESS <ENTER HORIZONTAL CHANNEL 2 TEST
‘ < > XXX XHXXXXXK GHz
READCUT LiMIT —>® T0 SELECT VERTIAL PASS (FAIL)
DISPLAY ON{OFF} OF TURN ON/OEF XXX 6B CHANNEL 3 TEST
MIT
LIMITS STOR BASHTION PASS (FAIL
TEST LIMITS e HORIZONTAL S:QQ?FE_;-ES TEST
SEGMENTED LIMITS c XXX JOOOHRXXX Gtz
VERTICAL PHESS <ENTER>
PRESS <ENTER> i XXXXX B TO SELECT
TO SELEGT BEGIN NEXT OR TURN ON/OFF
OR TURN ON/OFF ATTACH NEXT
GLEAR SEGMENT
PREVIOUS MENU
PRESS <ENTER>
TO SELECT
OR TURN ON/OFF

s AT R B2 SLIMIIES .

P TR Py

o MK ST TS

Limhs '

Figure B-11. Markers [ Limits Key-Group Menus (3 of 3)
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Appendix D
360B Compatibility
Information

This appendix provides GPIB compatibility information between the
372XXA family of Vector Network Analyzers and the 3608 Vector Net-
work Analyzers. The information is presented in the next several para-
graphs and on a command by command basis in Table D-1.

The information presented here is useful when developing an applica-
tion targeted to operate on both the 372XXA and 360B. It will alao
prove useful when updating existing 360B application programs.

The primary driving factor in the degree of compatibility between the
two families is the fact that 372XXA remote operations conform to the
IEEE 488.2-1992 GPIB Standard.

The second set of compatibility issues are those due to differences in
design of like features, i.e. features that exist both on the 3608 and
the 372XXA. Please note that the majority of GPIB commands imple-
menting these front panel functions and like measurement features on
the two VNA families are identical both in syntax and functionality.

The third area of compatibility is the differences in the feature set, or
measurement capabilities, implemented in the 360B vs. the 372XXA.

The key differences between the 372XXA and the 360B VNA remote
operation implementations are in GPIB communication and data
transfer protocols, service request (SRQ) generation and status report-
ing, synchronization, and use of IEEE 488.2 common commands, A
summary of the key differences is provided below.

Refer to Chapters 1, 2, 7, and the remainder of the 372XXA Program-
ming Manual for details and examples of how the 372XXA implements
the following items. Refer to the 360B Programming Manual for com-
plete 3608 details.

The remote operation differences are:
The terminator charaeter for the 372XXA is the linefeed (LF) char-

acter. The 360B terminator is selectable, either the carriage return
(CR) character only, or both the CR/LF.

372XXA GPIB PM




360B COMPATIBILITY
INFORMATION

REMOTE OPERATIONS
DIFFERENCES

The separator character, the semi-colon {;) character, for com-
mands and multiple response messages is required for the 372XXA .
The 360B optionally uses a space and/or the semi-colon for this separa-
tion. The comma (,) character is mandatory for separating multiple
data elements of a single commands data response in the 372XXA.
The 360B uses the comma and the LF as needed, but for the most part
this behavior is the same between the two instrument families.

Suffix terminator mnemonics, i.e. GHZ, can opticnally be used
with 372XXA data entry commands to indicate a weight for the value
entered or to provide clarity and readability of your program. The
360B requires the use of terminator codes.

Block data transfers on the 372XXA, whether ASCII or binary, typi-
cally require a header which has encoded in it the number of bytes to
follow in the data string. This header is not always used in the same
manner, and it differs from a similar header used by the 360B.

ASCII string delimiters can be single or double quotes (" or “ ™) on
the 372XXA. The 360B only uses double quotes.

Single numeric data elements are only transmitted using ASCII
representation on the 372XXA. The 360B uses ASCII or binary depend-
ing on the command. This mostly impacts status reporting commands
that send and receive register, or byte, values.

Service Request (SRQ) and Status reporting structures and op-
eration on the 372XXA are as defined by the IEEE 488.2 Standard.
This includes implementation of the additional event status registers
specific to 372XXA features. The 360B differs greatly in this area. The
following paragraphs expand more on status reporting as it is used for
synchronization and error reporting.

Reset, Self Test, Instrument Identification, and Group Execute
Trigger functionality are also quite different from 360B operation.
This is because the 372XXA implementation is as defined by the IEEE
488.2 Standard.

In addition to the IEEE 488.2 defined identification commands, the
372XXA implements the 360B OID command - Output Identification
String, but uses commas to separate the data fields.

The *TST? - Self Test Query, defined by the IEEE 488.2 and imple-
mented in the 372XXA, runs an extensive hands-off self test and out-
puts a “0" or a "1" to indicate pass or fail respectively. However, it also
writes information about any failed tests to the non-volatile Service
Log. The 360B implements the TST command which only outputs er-
ror codes. See Section D-4, Design Differences, Error Reporting, below
for more details on the Service Log).

D-4
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DIFFERENCES

372XXA synchronization with an application program is well de-
fined by the IEEE 488.2 Standard via the Output Queue and the
Status Reporting Structures. Specifically, by use of the *OPC - Opera-
tion Complete common command, *QOPC? - Operation Complete com-
mon query, and bit 4 (MAV - Message Available) in the Status Byte
Register. The external controller time out setting is a factor if using
the *OPC? and waiting for its output.

The 372XXA status structures also provide for other, more application
specific, synchronization mechanisms to include bits 0 and 3 of the Ex-
tended Event Status Register, and bits 0-3 of the Limits Event Status
Register.

360B synchronization with an application program is provided
via using the ONP - Output Number of Points command and proper
setting of the external controller time out value. This command is
used on the 360B in basically the same manner as the *OPC? query is
used on the 372XXA. It is placed at the end of a command string to
force the application program to wait for its output before continuing
execution.

The 360B status stractures provided for other, application specific,
synchronization to include bits 0, 1, and 7 of the Primary Status Byte.

A summary of the key differences in design of similar features be-
tween the 372XXA and the 3608 VNA families is provided below. Re-
fer to the appropriate chapters in the 372XXA and the 360B Program-
ming Manual for complete details about the specific itemns described
below.

Active Menu:
The 360B switched to the front panel menu currently being manipu-
lated by a GPIB mnemonic. This does not occur on the 37T2XXA.

Number of Measurement Points:

The 360B supported a variable number of up to 501 measurement
points in Maximum, 168 points in Normal, and 85 in Minimum. The
actual number of points selected by each category varied depending on
the currently defined sweep to include whether a discrete fill sweep is
in place.

The 372XXA provides for selecting the specific desired number of
data points: 51, 101, 201, 401, 801, or 1601. The number of points de~
fined in a discrete fill sweep cannot be varied.

Single and Dual Graph Data Outputs:

The 372XXA will output (or input) only the displayed data values, i.e..

outputting a single graph data display such as magnitude will produce
an array of magnitude data only. This behavior can be modified by us-

ing the DPR1 - Set Data Pair Output Format command, to allow for

372XXA GPIB PM
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360B COMPATIBILITY
CODES AND INFORMATION

developing a single data transfer procedure in your application pro-
gram. Ag it was not measured, the value of the non-displayed data ele-
ment will be set to zero. Of course, if the actual measurement data
pair is desired you simply select the desired dual graph type prior to
measuring the DUT. This feature allows you to optimize application
program development time and complexity vs. data transfer through-
put if you only desire a single data set.

The 360B always measures and outputs complex data pairs even if cur-
rently sweeping and measuring a single graph type such as magnitude.

Error Reporting:

The 360B Error Structures save power-up self test messages and er-
ror messages currently displayed on the screen. The most recent 20 er-
rors can be output via GPIB or viewed on the front panel display.
These error structures are not saved on power down, i.e.. they are
gaved in normal volatile RAM.

Status bits 2-4 in the Primary Status Byte are set to indicate Syntax,
Out of Range, and Action Not Possible GPIB errors. Status bits 0-2 in
the Secondary Status Byte are set to indicate Disk, Power-up Self
Test, and Hardware failures.

The 372XXA implements a non-volatile Service Log for storing all,
non-operator, system errvers and failure messages. It also saves, in
volatile RAM, the last two GPIB errors in the GPIB Error Structures.
The GFIB errors include those reported by the 360B plus all other
GPIB errors to include Query (Data I/O), Device Specific, Execution,
and Command errors.

The Service Log and the GPIB error structures contain the error code
and message, time/date stamp, and useful information about the er-
rors. The information includes the actual program string and the loca-
tion of the specific mnemonic that produced the error, if applicable,

The errors in the Service Log and the last two GPIB errors in the Er-
ror Structures can be accessed via the GPIB and from the front panel.

NOTE:
The Service Log also contains a record of the latest system
errors or failures, and where necessary, a profile of inter-
nal system hardware and software settings at the time the
error occurred. This is used by Service Engineers to
quickly troubleshoot and restore a system to proper opera-
tion should it ever fail.

Status bits 2-5 in the Standard Event Status Register will be set to in-
dicate one of four GPIB error conditions. There are not Status bits set
as a result of non-GPIB error conditions, i.e.. Hardware failure, Self
Test failure, or Disk failures as is the case with the 360B.

D-6
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DIFFERENCES

3608 Features not

supported on the

372XXA

Instrument State Queries:

The 360B implements the OCF command which outputs the complete
instrument setup string. This string can be parsed to retrieve many in-
dividual instrument setup parameters. The OAP command alse sup-
ports to a limited degree the querving of the currently active
parameter’s value.

The 372XXA implements the OCF command but, unlike the 360B, it
does not support parsing of the OCF output string. It also does not im-
plement the OAP command.

Instead, the 372XXA implements a rich set of query commands for
most of the system setup parameters. These commands typically take
on the base setup parameter’s syntax (or a very close resemblence if
several commands are related to a particular setup) and adds a ques-
tion mark (?) at the end of the command.

Calibration Type Selection:

The 360B Forward Only Transmission and Reflection Frequency Re-
sponge ealibrations (see 360B CFR,CRL) are now subsets of the
372XXA Reflection Only Port 1 Calibration (CRF) and the Transmis-
sion Frequency Response Forward Calibration (CFT).

This section provides a Hsting of major feature set differences between
the 372XXA and the 360B VNA families.

Piease note that any commands listed are only provided to help you
find the general area of discussion in the appropriate 360B and
372XXA Programming Manuals. The commands listed, if any, are not
the complete set implementing the specific feature. Refer to the appro-
priate Operations and Programming Manuals of the 372XXA and the
360B for complete details regarding a specific feature or command
function of interest.

Data Collection Mode {commands TIB, CCD, CFD, CRD, and OCS.)

User Parameter (Non S-parameter) Measurement Mode.
NOTE:
The USx geries commands were completely redefined on
the 372XXA to support Segmented Limits.

Millimeter Wave, Noise Figure, and Pulse Test Sets and add-on mod-
ules, and Test Set Multiplexer.

Port 1 Test Attenuator and Port 2 Souree Attenuator,

Videe In/Out Switching.

372XXA GPIB PM
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Set-on Receiver and Source Tracking Modes.

NOTE:
The commands for these modes have been redefined to
support Diagnostic Modes on the 372XXA. Do not use
these cornmands on the 372XXA.

372XXA Features Not  The following features are not supported on the 360B:

Present on the 360B O Segmented Limits.

O Limits Testing.

[l Flexible Reverse Parameter Calibrations (5§12, 522, and
S512/822.)

0O Internal Hard Disk.

0 Non-volatile memory Service Log.

{1 GPIB Error Reporting Structures.

O Peripheral Port (GP1B, Printer, External Keyboard) Testing.

1 Additional Internal Memory State Save/Recall Registers (10 to-
tal.)

O Expanded Calibration Support to include Reverse S-parameters.
Calibrations can now be done for forward, reverse, or both S-
paramters in 8 different combinations,

D-6 372xx4/3608 Table D-1 alphabetically lists all 372XXA GPIR commands, the corre-
COMMANDS TABLE sponding 3608 commands (alse in alphabetical order), the degree of

compatibility between them, and related commands and remarks.

This table also serves as a guide to the 360B commands implemented
on the 372XXA. If a desired 360B command is not listed in the table,
then it is not implemented on the 372XXA.

The Compatibility Codes column in table D-1 references one of the
three codes described below:

N
This code indictates a new command on the 372XXA. The command
does not exist in the 360B command set.

S
This code indictates the same command exists on the 372XXA and the
360B. The command is identical both in syntax and function.

SM

This code indictates 2 command that has the same syntax as the 3608
but has been modified in functionality on the 372XXA. The command
is identical in syntax but its functionality, implementation, and/or be-
havior have been modified on the 372XXA from that of the 360B.

D-8 372XXA GPIB PM
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Table D-1. 372XXA/3608 Commands Compatibility

Command Pesoription O Code | Commands | Remarks
*CLS Clear status bytes and structures N Same as CSB
*DOT Define device trigger command N See 360B DEF.END
*DDT? Define device trigger query N
*ESE Standard Event Status Enable N

Command
*ESE? Standard Event Status Enable query | N
*ESR? Standard Event Status Register N
query
*IDN? Instrument identification query N
*ST? Ist message Stalus query N
*OPC Operation Complete Command N
*OPC? Operation Complete query N
*OPT? Options installed query N
*PRE Paraltel Poll Register Enable N
*PRE? Paraliel Poll Register Enable query N
*RST Reset Command N Same as RST
*SRE Service Request Enable N See IPM,IEM, and for 3603, also
see: 5Q1,5Q0
*SRE? Service Request Enable query N
*3TB? Status Byte query N See OPB
*TRG Group Execute Trigger equivalent N
command
*TST? Self test and query N See TST
WAL Wait to Continue N
Al2 Simulate 12-term calibration S A12
ABR Stmulate 1-path 2-port calibration N
reverse path
ABT Simutate 1-path 2-pori calibration 8 ABT
forward path
ABT Simuiate trans freq response N

calibration forward and reverse

+ Gommand Compatibility Code Descriptions:
N = New command for the 372XXA.
§ = Same command for both the 3608 and the 372XXA.
8M = Same command for both the 3608 and the 372XXA, but functionality or behavior is modified on the 372XXA.

372XXA GPIB PM
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Table D-1. 372XXA/360B Commands Compatibility

372XXA Descrintion Compatibility 3608 Compatibility/Modification
Command P Code ™ Commands Remarks
ADD Select addition as Trace Math for S ADD
active channel
AFT Simulate trans freq response S AFT
calibration forward path
AHO Turn automatic DUT protection off N
AH1 Turn automatic DUT protection on N
AHX? Output automatic DUT protection N
onoff status
ALC Perform ALC loop internal calibration | N
AMKR Select active marker on alt channels | N
marker mode
ANNCOL Enter the color number for N
annotation and menu text
ANNCOL? Annotation and menu text color N
nurmber query
AOF Turn averaging off S AQF
ACF? Output averaging on/off status N
AON Turn averaging on N See AVG
APR Enter Group delay aperture setting S APH
on active channnet
APR? Output group delay aperture setting N
on active channel
ARB Sirmulate reflection only calibration N
both ports
ARF Simulate reflection only calibration S ARF
port 1
ARR Simulate reflection only calibration N
port 2
ART Simulate frans freq response N
calibration reverse parameter
ASC Autoscale the active channel display | S ASC
ASP Set polar stop sweep position angle S ASP
ASP? Output polar stop sweep position N
angle
AST Set polar start sweep position angle S AST

= Refer to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

AST? Output polar start sweep position N

angle
ATTN Aftach next segment and make the N

active segment
AVG Tum on Averaging and set to vaiue 8 AVG
AVG? Cutput Averaging count N
BBL Select broadband load for calibration | 8 BBL
BBZ Enter broadband load impedance for | N

caitbration
BCO Tumn CRT display off S BCO
BC1 Tum CRT display on S BC1
BCX? Output CRT display status N
BD1 Select band 1 for definition S BD1
BD2 Select band 2 for definition S BD2
BD3 Select band 3 for definition S BD3
BD4 Select band 4 for definition S BD4
BDs Select band 5 for definition S BDS
BEG Begin taking calibration data SM BEG Also sets CAC bit 0 on 372XXA

Extended Event Status Register

BEGN Begin next segment and make the N

active segment
BHO Turn bias off while in Hold S BHO
BH1 Turn bias on while in Held S BH1
BHX? Ouiput bias on/off during Hold status | N
BLU Select blue as third plane color S BLU
BPF Enter break point frequency for 3 S BPF

line LRL calibration
BSP Enter band siop frequency S BSP
BSP? Ouiput band stop frequency N
BST Enter band start frequency S BST
BST? Quiput band start frequency N
BWL3 Set 3 dB for bandwidth loss value N

+ Refer to compatibility Code descriptions at bottom of page 0-9.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA - Compatibility 360B Compatibility/Modification
Command Description Code * Commands Remarks

BWLS Enter bandwidth loss value N

BWLS? Cutput bandwidth loss vaiue N

ci2 Select 12 term calibration S ciz2

C8R Select 1-path 2-port calibration N
reverse path

c8T Select 1-path 2-port calibration S C8T
forward path

CAS Clear active segmented limit N
vertical/horizomtal definitions

CBT Select trans freq response N
callbration forward and reverse

CCG Enter capacitance coefficient 0 for S CCo
open

CCH Enter capacitance coefficient 1 for 5 Ccc
open

ccz Enter capacitance coefficient 2 for s CcCc2
open

CC3 Enter capacitance coefiicient 3 for S CC3
open

CF2 Select female 2.4mm connector for S CF2
current port

CF3 Select female GPC-3.5 connectorfor | S CF3
current port

CFC Select female TNC connector for S CFC
current port

CFK Select female K connector for S5 CFK
current port

CFN Select female Type N connector for S GFN
current port

CFS Select female SMA connector for s CFS
current port

CFT Select trans freq response S CFT
calibration forward path

CFV Seilect female V connector for S CFV
current port

CHA Select Channel 1 as active channel S CH1

+ Refer to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA L Compatibiity 360B Compatibility/Modification
Command Description Code * Commands Remarks

CH2 Select Channei 2 as active channal 35 CH2

CH3 Select Channetl 3 as active channet S CH3

CH4 Select Channel 4 as active channei 8 CH4

CHX? Qutput Active channel N

cLB Clear all multiple source band s CcLB
definitions

CM Centimeters data entry suffix (scales N Same as CMT
by 1E-2}

CcMm2 Select male 2.4mm connector for ] Cm2
current port

CM3 Select male GPC-3.5 connector for 8 CM3
current port

CMC Select maie TNC connector for S CMC
current port

CMK Select maie K connector for current S CMK
port

CMN Select maie N connector for current 5 CMN
port

CMS Select maie SMA connector for S CMS
gurrent port

CMT Same as CM CMT

CMv Select male V connector for current S CMV
port

CMX? Output calibration method

CND Select user specified connecior for S CND
current port

CNG Select GPC-7 connector for current S CNG
port

CNTR Enter center frequency N

CNTR? Output center frequency N

COF Tum Off Vector Error Correction S COF

CON Turn On Vector Error Correction 8 CON

CON? Quiput error correction onfoff status N

* Refer to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

372X XA D inti Compatibility 360B Compatibility/Modification
Command escriplion Code * Commands Remarks
GO0 Enter offset for open for user S coo
specified connector
CcOos Enter offset for short for user S COoS
specified connector
CPYALCFH Copy ALC Cai fite from floppy to N
hard disk
CPYALCHF Copy ALC Cal file from hard to N
floppy disk
CPYALLFH Copy Combined Hardware Cal file N
from floppy to hard disk
CPYALLHF Copy Combined Hardware Cal file N
from hard to fioppy disk
CPYCALFH Copy Calibration/Front Panel Setup N
from floppy to hard disk
CPYCALHF Copy Calibration/Front Panel Setup N
from hard {o fioppy disk
CPYDATFH Copy Tabular Data fite from floppyto | N
hard disk
CPYDATHF Copy Tabular Data file from hard to N
fioppy disk
CPYELGFH Copy Error Log file from floppy o N
hard disk
CPYELGHF Copy Error Log file from hard to N
floppy disk
CPYFREFH Copy Frequency Cal file from floppy N
to hard disk
CPYFREHF Copy Frequency Cal file from hardto | N
floppy disk
CPYLOGFH Copy Service Log fite from floppy to N
hard disk
CPYLOGHF Copy Service Log fite from hard o N
floppy disk
CPYNRMFH Copy Trace Memory Fite from floppy | N
to hard disk
CPYNRMHF | Copy Trace Memory Fite from hard N

to floppy disk

+ Refer to compatibility Code descriptions at bottom of page D-8.
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Table D-1, 372XXA/360B Commands Compatibility

CRB Select reflection only calibration both | N
ports
CRF Select reflection only calibration S CRF
port 1
CRR Select reflection only calibration S
port2
CRT Select trans freq response S
calibration reverge path
CSB Same as "CLS S CsB
CSF? Output cal start frequency N
CSsL Clear service log N
CTF? Output cal stop frequency N
CIN Continue sweeping from current point | S CTN
CWC Select CW frequency calibration S CWC
data points
CWF Turn CW on and set frequency S CWF
CWF? Output CW frequency set N
CWON Turrs CW on at last freguency set N See CWF
CWON? Output CW on/off stalus N
CWP Enter number of poinis drawninCW [ 8§ CWpP
CWP? Output number of points drawn in N
CW .
CXX? Output calibration type N
CYN Select cyan as third plane color S CYN
D13 Select dual channel dispiay, 8 D13
channeis 1 & 3
D14 Select quad display, ali four channels D14
D24 Select dual channel display, S D24
channels 2 & 4
DAT Dispiay data only on active channel S DAT
DAT? Cutput frace memory display mode N
DATCOL Enter the color number for data N
DATCOL? Data coler number query N

= Refer to compatibility Code descriptions at bottom of page D-9.
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Table 1J-1. 372XXA/360B Commands Compatibility

IT2XXA i Compatibility 3608 Compatibitity/Modification
Command Description Code * Commands Remarks
DB Sets Power data type N Same as DBL
DBL Same as DB S DBL
DBM Sets Power data type S DBM
DBP Select Distance Bandpass mode for 8 DBP
active channel
bDCH Display channel 1 and 2 operating S DG
parameters
DC3 Display channel 3 and 4 operating S DGC3
parameters
DCA Select Automatic DC term S DCA
calculation for lowpass
DCO Seiect Open for DC term for lowpass | S DCO
DCP Same as DCP1 S DCP
BCP1 Display Calibration Parameters 1st N Same as DCP
page
DCP2 Display Calibration Parameters 2nd N
page
DCs Select Short for DC term for lowpass | S nes
DOV Enter value for DC term for lowpass S DCvV
DCV? Quiput iowpass DC term value N
DCX7? Qutput iowpass DC term selection N
DCZ Select Line Impedance for DC term s DCZ
for lowpass
DDOo Turn Data drawing off S DDC
DD1 Turn Data drawing on S DDt
DD1? Qutput Data Drawing on/off status N
DDX? Output active channel domain N
parameter (frequency, distance, or
time})
BeC Same as DELCAL S DEC
DECH Same as DELCALH N
DED Same as DELDAT S5 DED
DEDH Same as DELDATH N

= Reler 10 compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA Description Compatibility 360B Compatibility/Modification
Command scrip Code * Commands Remarks
DEG Sets Phase data type 8 DEG
DELALC Delete ALC Cal fite from floppy disk N
DELALCH Delete ALC Cal file from hard disk N
DELALL Delete Combined Hardware Cal filte N
from floppy disk
DELALLH Delete Combined Hardware Cal file N
from hard disk
DELCAL Delete Calibration/Front Panei Setup | N Same as DEC
from floppy disk
DELCALH Delete Calibration/Front Panei Setup | N
from hard disk
DELDAT Delete Tabular Data file from floppy N Same as DED
disk
DELDATH Delete Tabular Data file from hard N
disk
DELELG Delete Error Log file from floppy disk | N
DELELGH Delete Error Log file from hard disk N
DELFRE Delete Frequency Cal fite from N
floppy disk
DELFREH Delete Frequency Cal fite from hard N
disk
DELLOG Delete Service Log file from floppy N
disk
DELLOGH Delete Service Log file from hard disk | N
DELNRM Delete Trace Memory File from N Same as DEN
floppy disk
DELNRMH Delete Trace Memory File from hard N
disk
DEN Same as DELNRM s DEN
DENH Same as DELNRMH N
DF2 Display 2.4mm female conneclor ] DF2
information
DF3 Display GPC-3.5 female connecior S DF3

information

= Refer to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

JT2XXA Descrintion Compatibility 360B Compatibility/Modification
Command P Code * Commands Remarks

DEC Select discrete frequency calibration | S DFC
data points

DFD Done specifying discrete frequency s DFD
ranges

DFK Display K fermale connector 3 DFK
information

DFN Display N female connector s BFN
information

DFP Display Front panel instrument state | S DFP

DFQ Enter Singte discrete frequency S DFQ

DFS Dispiay SMA femate connector S DFS
information

DFT Display TNC femate connector S DFT
information

DFV Display V female connector S DFV
information

DG7 Display GPC-7 Male connector S DG7
information

DGs Display GPIB status information S bGSs

DGT Same as DGET1 N

DGTH Display 1st CRT test pattern N

DGET2 Display 2nd CRT test patiern N

DGT3 Display 3rd CRT test pattern N

DIA Select Air as active dielectric S DIA

DIE Enter a dielactric value s DIE

DIM Select microporous teflon as active S DM
dielectric

Dip Select polyethylene as active S DIP
dielectric

DIS Display active segmented Hmit

DIs? Output active segmented limit on/off N
status

DIT Select Tefion as active dielectric S DIT

* Refer to compatibility Code descriptions at bottom of page D-9.
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Table D-1., 372XXA/360B Commands Compatibility

I7T2XXA Description Compatibility 360B Compatibility/Modification
Command seriptio Code * Commands Remarks

DIV Select Division as Trace Math for 3 DIV
active channel

DIx? Output dielectric constant N

DLA Select Group Delay display for 8 DLA
active channe!

DLP Select Distance lowpass mode for S DLP
active channel

DM2 Display 2.4mm male connector ] DM2
information

DM3 Display GPC-3.5 male connector ] DM3
information

DMK Display K male connector information | S DMK

DMN Display N male connector S DMN
information

BMS Display SMA male connector S DMS
information

DPMT Display TNC male connector ] DMT
information

DMV Display V male connector information | S DMV

DNM Display data normalized to Trace S DNM
Memory on active channel

DPI Select Distance phasor impulse S DPI
mode for active channel

DPN Enter pen number for data S DPN

DPRC Visible data only OED format N

DPR1 Data pair always OFD format N

DR1 Select Marker 1 as Delta Reference (3 DR1
Marker

DR2 Select Marker 2 as Delta Reference S DR2
Marker

DR3 Select Marker 3 as Delta Reference S DR3
Marker

DR4 Select Marker 4 as Delta Reference S DR4

Marker

* Refer to compatibility Code descriptions at bottem of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA Description Compatibility 360B Compatibility/Modification
Command P Code * Commands Remarks
DR5 Select Marker 5 as Delta Reference S DRS
Marker
DRe Select Marker 6 as Delta Reference 133 DR8
Marker
DRF Tum Delta reference mode On s DRF
DRL Diagnostic read fatch N
DRO Tum Delta reference mode Off S DRO
DRO? Output delta reference mode on/off N
status
DRX? Output the Delta reference marker N
DSFO Disabie automatic fiiter shape factor N
calculation
DSF1 Enable automatic filter shape factor N
calculation
DSFX? Output automatic filter shape factor
calculation enabledisable status
DspP Select single channel display S psp
DSP? Output channel display mode N
DSQC Disable automatic filter Q calcutation N
D8Q1 Enable automatic filter Q caloulation N
BSQX? Output automatic filter Q calculation N
enable/disable status
DT™ Display Measurement data and S DTM
Trace Memory on active channel
DVM Set DVM channel N
DWG Display Waveguide parameters S DWG
DWL Diagnostic write laich N
ECW Select CW operation for component 3 ECW
being edited
ED1 Edit Source 1 equation ) ED
ED2 Edit Source 2 equation S ED2
EDG End diagnostics mode N
EDR Edit receiver equatiion S EDR

* Refer to compatibility Code descriptions at bottem of page D-8.
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Table D-1. 8372XXA/3608B Commands Compatibility

372XXA Descriotion Compatibility 3608 Compatibility/Modification
Command P Code * Commands Remarks
EDV Set divisor for equation being edited S EDV
EDV? Output divisor for equation being N
edited
EKT External keyboard test
EML Set multiplier for equation being S EML
edited
EML? Qutput multiptier for equation being N
edited
EOS Set offset frequency for equation S EOS
being edited
EOS? Outpint offset frequency for equation N
being edited
ESwW Select sweep operation for S ESW
component being edited
EXD Display external a/d input N
EXW? Output muitiple scurce sweep flag N
for equation being edited
FFD Form Feed to Printer/Stop print/plot FFD
FGT Select frequency with time gate for FGT
active channel
FHI Same as NP1601 SM FHI 1601 on 372XXA, up to 501 on
360B Not valid during discrete fill
on 372XXA
FiL Fill defined discrete frequency range | S FiL
FLC Source frequency linearity internal
calipration
FLO Same as NP101 SM FLO 101 on 372XXA, up to B6 on 360B.
Not valid during discrete fill on
372XXA
FLTBW? Output filter bandwidth N
FLTC? Outpdut filter center frequency N
FLTL? Output filter loss at reference value N
FLTQ? Output filter Q N
FLTS? Output filter shape factor N
FMA Select ASCHl data transfer format S FMA

= Refer to compatibility Code descriptions at bottom of page D-8.
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Table D-1. 372XXA/360B Commands Compatibility

J72XXA Descriotion Compatibility 3608 Compatibility/Modification
Command P Code * Commands Remarks
FMB Select IEEET54 64 bit data transfer 5 FMB
format
FMC Select IEEET754 32 bit data transfer S FMC
format
FME Same as NP401 SM FME 401 on 372XXA, up to 168 on
3608. Not valid during discrete fil
on 372XXA
FMKR Select filter parameters marker mode | N
FOF Blank frequency information S FOF
FON Display frequency information S FON
FOX? Cutput frequency information on/off N
status
FPO Tum flat power correction off S PO
FP1 Turn fiat power correction on s FP1
FPT Front panel keypad test N
FPX? Output flat power correction on/off N
status
FQD Select Frequency Domain for active S FQD
channel
FRC Ctear all defined discrete frequency 5 FRC
ranges
FRI Set discrete frequency fill range S FRI
increment frequency
FRP Set discrete frequency fill range S FRP
number of points
FRS. Set discrete frequency fill range start | 8 FRS
frequency
GCT Enter gate center value time or S GCT
distance
GCT? Output gate center vajue
GDS Gate symbols displayed on active Gbs
channel
GHZ Sets Frequency data fype and S GHZ
scales by 1E9
GLS Select low sidelcbe gate shape S GLS

+ Refer to compatibility Code descriptions at bottom of page D-9,
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Table D-1. 372XXA/360B Commands Compatibility

J72XXA Description Compatibility 3608 Compatibility/Modification
Command P Code * Commands Remarks

GMS Select minimum sidelobe gate shape 1 S GMS

GNM Select nominal gate shape S GNM

GOF Turn Off Gating on active channel 3 GOF

GOF? Output gating mode on active N
channel

GON Turn On Gating on active channel S GON

GPN Enter pen number for graticuie S GPN

GRF? Output graph type for active channel | N

GRT Select Rectanguiar gate shape S GRT

GRTCOL Enter the color number for the N
graticule

GRTCOL? Graticule color number query

GSN Enter gate span value time or GSN
distance

GSN? OQuiput gate span value

Gsp Enter gate stop vaiue time or S GspP
distance

GSsP? Output gate stop value

GST Enter gate start value fime or S GST
distance

GST? Output gate start value N

GSX7? Cutput gate shape N

HCO Disable Internal IF calibration S HCO

HCt Enable Internal IF calibration and S HCH
trigger an iF calibration

HCT Trigger an IF calibration See HCH

HCX? Output Internal i~ calibration N
enabled/disabled

HDO Tum off tabular data headers and S HDO
page formatting

HD1 Tum on tabutar data headers and 8 HD1
page formatting

HID Hide active segmented fimit N

s Refer to compatibility Code descriptions at bottom of page [-9.

372XXA GPIB PM

D-23




372XXA/360B 360B COMPATIBILITY
COMMANDS INFORMATION

Table D-1. 372XXA/3608B Commands Compatibility

372XXA . Compatibitity 3608 Compatibility/Modification
Command Description Code * Commands Remarks

HLD Instrument Hold S HLD

HLD? Hoid mode query N

HPN Enter pen number for header S HPN

HZ Sets Frequency data type N

IC1 Input Calibration Coefficient 1 SM 1C1 Data header is different and the
header is also used in FMA mode
on 372XXA

IC10 Input Calibration Coefficient 10 N Same as ICA

iC11 Input Calibration Coefficient 11 N Same as ICB

IC12 Input Calibration Coefficient 12 N Same as ICC

1C2 input Calibration Coefficient 2 SM IC2 Data header is different and the
header is also used in FMA mode
on 372XXA

1C3 Input Calibration Coefficient 3 SM IC3 Data header is different and the
header is also used in FMA mode
on 372XXA

IC4 Input Calibration Coefficient 4 SM IC4 372XXA: Data header is different

and the header is also used in FMA
mode. Inputs ETF term (vs. EXF

on 360B) in 12-T and 1-Path 2-Port-
FWD calibrations.

ICs input Caiibration Coefficient 5 SM IC5 372XXA: Data header is different
and the header is also used in FMA
mode. inputs EXF term (vs. ETF
on 360B) in 1-Path 2-Fort-FWD
calibration,

IC6 input Calibration Coefficient 6 SM IC6 372XXA: Data header is different
and the header is also used in FMA
mode. Inputs EXF term {vs. ETF
on 360B) in 12-T calibration.

IC7 input Calibration Ceefficient 7 SM IC7 Data header is different and the
header is also used in FMA mode
on 372XXA

IC8 Input Calibration Coefficient 8 8SM IC8 Data header is different and the
header is also used in FMA mode
on 372XXA

# Refer to compatibility Code descriptions at bottom of page D-8.
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372XXA/360B
COMMANDS

360B COMPATIBILITY

INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

372XXA Description Compatibility 360B Compatibility/Modification
Command plio Code * Commands Remarks

IC9 Input Calibration Ceefficient 9 SM ICg Data header is different and the
header is also used in FMA mode
on 372XXA

ICA Same as IC10 SM ICA 372XXA: Data header is different
and the header is also used in FMA
mode. Inputs ETR term (vs. EXR
on 360B) in 12-T calibration.

ICB Same as IC11 SM ICB Data header is different and the
header is also used in FMA mode
on 372XXA

ICC Same as 1C12 SM IGC 372XXA: Data header is different
and the header is also usedin FMA
mode. Inputs EXR term (vs. ETR
on 360B) in 12-T calibration.

ICD Input corrected data for active SM ICD Data header is different and the

channel parameter header is also used in FMA mode
on 372XXA

ICF Input Front Panet Setup and M ICF Data header is differant on 372XXA

Calibration data

ICL input alt applicable calibration SM ICL Data header is different on 372XXA

coefiicients for cat type

IEM input extended stalus byte mask SM IEM Inputs an ASCI integer and
Extended Byte is redefined on
372XXA

IF1 Select 10 HZ IF bandwidth N Same as: IFM on 372XXA

IF2 Select 100 HZ IF bandwidth N Same as: IFR on 372XXA, IFM on
3608

IF3 Seiect 1 KHZ IF bandwidth N Same as; IFN on 372XXA, IFR on
360B

iF4 Select 10 KHZ IF bandwidth N Same as: FA on 372XXA, IFN on
3608

HFA Same as IF4 N

IFB Test 1st IF band pass N

IFD Input final data for active channel SM IFD 372XXA: Data header is different

parameter

+ Refer to compatibility Code descriptions at bottorm of page D-9.

and the header is also used in FMA
mode. Inputs single values in
single graph dispiays
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372XXA/360B 360B COMPATIBILITY
COMMANDS INFORMATION

Table B-1. 372XXA/360B Commands Compatibility

372XXA Description Compatibility 3608 Compatibility/Modification
Command P Code * Commands Remarks
IFM Same as IF1 SM IFM Sets 10 HZ on 372XXA, 100 HZ on
36808
IFN Same as IF3 S IFN Sets 1 KHZ {FBW on 372XXA, 10
KHZ on 3608
IFP Input current front panel setup SM IFP Data header is different on 372XXA
IFR Same as IF2 SM IFR Sets 100 HZ [FBW on 372XXA, 1
KHZ on 3608
IFV Input frequency values SM IFV Data header is different on 372XXA
IFX? IF bandwidth query
ILM Input limits status byte mask N
MG Select Imaginary display for active s MG
channel
IMLI Sets imaginary data type S MU
INT initialize (format) floppy disk S INT
1PM Same as "SRE SM IPM inputs an ASCII integer and
Primary Byte is redefined on
372XXA
181 Input front panel setup 1 SM 151 Data header is different on 372XXA
IS10 Input front panel setup 10 N
182 Input front panel setup 2 SM 152 Data header is different on 372XXA
183 Input front panel setup 3 SM 1S3 Data header is dififerent on 372XXA
i54 input front panel setup 4 SM 154 Data header is different on 372XXA
IS5 Input front panel setup 5 N
IS6 Input front panel setup 6 N
187 Input front panel setup 7 N
1S8 Input front panel setup 8 N
159 Input front panel setup 9 N
ISC Select inverted compressed Smith 3 ISC
Chart for active channel
ISE Select inverted expanded Smith ] ISE
chart for active channel
1SF Exclude isolation ' s ISF

* HRefer to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA - Compatibility 3608 Compatibility/Modification
Command Description Code * Commands Remarks
ISM Seiect normal inverted Smith chart S 1ISM
for active channnel
ISN Include isolation S ISN
KEC Keep existing calibration data S KEC
KHZ Sets Frequency data type and S KHZ
scates by 1E3
LAND Select landscape mode for output N
plot
LAX? Output lock direction N
LAYCOL Enter the color number for overlay N
data
LAYCOL? Overtay data color number query N
LBO Tum limits testing beep cn failure off N
LB1 Turn limiis testing beep on failure on N
LBX? Qutput mits testing beeper enable N
status
LCM Select LRL calibration method S LCM
LDT Enter labsel string for date/time SM LDT Up to 156 characters on 372XXA
LDT? OQuiput labe! string for dateftime N
LFD Enter limit frequency readout delta S LFD
vaiue
LFD? Output limit frequency readout delta N
value
LFP Select limit frequency read-out for S LFP
phase displays
LFR Select limit frequency readout for S LFR
active channel
LD Enter label string for device 1D SMm LD Up to 15 characters on 372XXA
LiD? Qutput label string for device ID
LiIN Select Linear magnitude display for S LIN
active channet
LKS0 Disable lock search mode N
LKS1 Enable lock search mode N

+ Refer to compatibility Code descriptions at bottom of page D-9.
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COMMANDS

360B COMPATIBILITY

INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

3T2XXA Description Compatibility 360B Compatibility/Modification
Command plio Code* Commands Remarks
LKT Load calibration kit information from S LKT
floppy disk
LY Enter length of iine 1 for LRL S L1
calibration
LL2 Enter length of line 2 for LRL S L2
calibration
EL3 Enter length of line 3 for LRL. S LL3
calibration
LLM? Cutput limit iine display mode, single | N
or segmented
LLO Turn on lower limit and set to value S8 1o
LLO? Quitput fower limit value for active N
channel
LLZ Enter line impedance for LRL S LLZ
catibration
LM2 Select a match for the second S LM2
device during a LRM type calibration
LM3 Select a match for the third device s LM3
during a LRM type calibration
LMS Enter tabel string for model/serial SM LMS Up to 15 characters on 372XXA
number
LEMS? Output label string for modelfserial N
number
LNM Enter iabel string for operator’s name SM LNM Up to 15 characters on 372XXA
LNM? Cutput label string for operator’s N
name
LO11 LO1 phase lock voltage test N
L.O12 LO1 dfa voltage test N
LO21 LO2 main phase lock voltage test N
LO22 LO2 offset phase lock voltage test N
LO23 LO2 dds phase lock voliage test N
LO24 LO2 main d/a voltage test N
1L.O25 LO2 offset dfa voltage test N
LOC Enter label string for operator's N

comment

= Refer to compatibility Code descriptions at bottom of page D-9.
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COMMANDS

360B COMPATIBILITY
INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

372XXA - Compatibility 360B Compatibility/Modification
Command Description Code * Commands Remarks
LOC? Output labeil string for operator's N
comment
LOF Limits display Off S LOF
LOLO Turm lower limit off N
LOL1 Turm Jower limit on at current value N
LOLX? Output lower Emit on/off status N
LON Limits Display On 5 LON
LON? Qutput Limits Display on/off status N
LPF? Qutput limit test failure status ali N
channels
LPF1? Qutput limit test failure status on N
channel 1
LPF2? Output limit test failure status on N
channel 2
LPE3? Output limit test failure status on N
channet 3
LPF4? Qutput limit test failure status on N
channet 4
LPH Select linear magnitude and phase S LPH
dispiay for actiive channel
LPl Select lowpass impulse response for | S LPt
active channel
LPS Seiect lowpass step response for S8 LPS
active channel
LPSX? Output lowpass respense (impulse N
or step) for active channel
LR2 Specify 2 line LRL calibration S LR2
LR3 Specity 3 ine LBL calibration LR3
L31 Set lower segmented limit 1 as the N
active segment
LS10 Set lower segmented limit 10 as the N
active segment
LS2 Set lower segmented limit 2 as the N

active segment

* Refer to compatibility Code descriptions at bottom of page D-9.
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372XXA/360B
COMMANDS

360B COMPATIBILITY

INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

372XXA . Compatibility 360B Compatibility/Modification
Command Description Code * Commands Remarks
L33 Set lower segmented limit 3 as the N
active segment
LS4 Set lower segmented limit 4 as the N
active segment
LS5 Set lower segmented limit 5 as the N
active segment
LS6 Set lower segmented limit 6 as the N
aclive segment
LS7 Set lower segmented limit 7 as the N
active segment
LS8 Set lower segmented limit 8 as the N
active segment
LSS Set lower segmented limit 9 as the N
active segment
LSB Select least significant byte first SM LsB Default binary mode for 3608,
binary transfer MSB is default for 372XXA
LSEG Select segmented limit line display N
mode
LSNG Select single limit tine display mode N
LSX? Output active segmented limit N
LT0 Tum timits testing off N
m Turn limits testing on N
LT17? Output limits testing enable status N
LTC Select coaxial transmission line for S LTC
calibration
LTST Display the limits testing menu N
LTuY Select microstrip transmission tine LTU
for calibration
LTw Seiect waveguide transmission line S LTW
for calibration
LTX? Cutput line type
LupP Turn on upper limit and set io value LUP
LUP? OGutput upper limit value for active N )
channel
LVH Set limits testing 11! jevel high N

+ Refer to compatibility Code descriptions at bottom of page D-8.
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COMMANDS

360B COMPATIBILITY

INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

3T2XXA o Compatibility 3608 Compatibility/Modification
Command Description Code * Commands Remarks

LVE Set limits testing 1l level low N

LVX? Output limits testing il level status N

M Sets Distance data type N Same as MTR

M1C Marker 1 CW frequency 3 M1C

M1E Marker 1 sweep/zoom end 3 M1E
frequency, time, or distance

M18 Marker 1 sweep/zoom start S M1
frequency, time, or distance

M2C Marker 2 CW frequency M2C

M2E Marker 2 sweep/zcom end S M2E
frequency, time, or distance

M25 Marker 2 sweep/zoom siart S M2S
frequency, time, or distance

M3C Marker 3 CW frequency s M3C

M3E Marker 3 sweep/zoom end S M3E
frequency, time, or distance

M3S Marker 3 sweep/zoom start s M3S
frequency, time, or distance

M4C Marker 4 CW frequency M4C

M4E Marker 4 sweep/zoom end S M4E
frequency, time, or distance

M4S Marker 4 sweep/zocm start S M4S
frequency, time, or distance

MsC Marker 5 CW frequency M5C

M5E Marker 5 sweep/zoom end S M5E
frequency, time, or distanance

M5S Marker 5 sweep/zoom start S MbS
frequency, time, or distance

M6C Marker 6 CW frequency S MBC

MBE Marker 6 sweep/zoom end ) MBE
frequency, time, or distance

MBS Marker 6 sweep/zoom start S MBS
frequency, time, or distance

MAG Select log magnitude display for S MAG

active channsl

+ Refer to compatibifity Code descriptions at bottom of page D-8.
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Table D-1. 372XXA/360B Commands Compatibility

I72XXA Deseription Compatibility 360B Compatibility/Modification
Command P Code * Commands Remarks

MAT Select maiched reflective devices S MAT
during cal

MEM Disptay Trace Memory on active 8 MEM
channel

MHZ Sets Frequency data type and S MHZ
scales by 1E6

MIN Select Subtraction as Trace Mathfor | S MIN
active channel

MIX Select mixed reflective devices S MiX
during calibration

MK 1 Tur on Marker 1 and set to S MK
frequency, time or distance

MK1? Output Marker 1 frequency, time or N
distance

MK2 Tum on Marker 2 and set to S MK2
frequency, time or distance

MK27? Qutput Marker 2 frequency, time or N
distance

MK3 Turn on Marker 3 and set to S MK3
frequency, time or distance

MK37? Output Marker 3 frequency, time or N
distance

MK4 Turn ch Marker 4 and set to S MK4
frequency, time or distance

MK4? Output Marker 4 frequency, time or N
distance

MK5 Turn on Marker 5 and set to S MK5
frequency, time or distance

MK5? Output Marker 5 frequency, time or N
distance

MK6 Turm on Marker 6 and set to ) MK8
frequency, ime or distance

MK8&? Cuiput Marker 6 frequency, time or N
distance

MKRC Select interpolated marker N

functionality

* Refer o compatibility Code descriptions at bottom of page D-8,
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Table D-1. 372XXA/360B Commands Compatibility

MKRCOL Enter the coior number for the N
markers, ime or distance
MKRCOL? Markers color number query N
MKRD Select discrete marker functionality N
MKRX? Gutput interpolated/discrete marker N
functionality
MKSL Marker search left N
MKSR Marker search right N
MKTO Turn marker tracking off N
MKTH1 Turn marker tracking on N
MKTX? Ouiput marker tracking on/off status N
MM Sets Distance data type and scales N
by 1E-3
MMN Set active Marker to minimum trace 3 MMN
value
MMT Same as MM s MMT
MMX Set active marker to maximum frace 8 MMX
value
MNUCOL Enter the color number for the menu N
headers
MNUCOL? Menu header color number guery N
MO+ Turn Off marker 1 S MO1
MO2 Turn Off marker 2 S MO2
MC3 Turn Off marker 3 ] MO3
MO4 Turn Off marker 4 S MO4
MOS5 Tum Off marker 5 S MO5
MO8 Turm Off marker 6 S MO8
MOF Turn Marker display Off S MOF
MON Turn Marker display On s MON
MON? Cutput marker dispiay on/off staius N
MPH Select log magnitude and phase S MPH

display for active channel

* Refer to compatibility Code descriptions at bottom of page D-8.
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Table D-1. 372XXA/360B Commands Compatibility

J72XXA Description Compatikiility - 360B Compatibility/Modification
Command Code Commands Remarks
MPN Enter pen number for markers and s MPN
limits
MR Select Readout marker 1 S MR
MR1? Qutput marker 1 on/off status N
MR2 Select Readout marker 2 S MR2
MR27? Output marker 2 onfoff status N
MR3 Select Readout marker 3 S MR3
MR27? Qutput marker 2 on/off status N
MR4 Select Readout marker 4 S MR4
MR47? Output marker 4 on/off status N
MR5 Select Readout marker 5 S MR5
MR57? Output marker 5 on/off status N
MR6 Select Readout marker 8 S MR6
MR&? Output marker 6 on/off status N
MRR Restore original Marker range 3 MRR
MRX? Output active marker number N
MS Sets Time data type and scates by N
1E-3
MSC Turn Multiple Sourge mode Off S MS0
MS1 Turn Muitiple Source mode On S MS1
MSB Select most significant byte first SM MSB Defauit binary mode for 372XXA,
binary transfer LSB is default for 360B
MSD Select multiple Source define mode S MSD
MSFH Enter high loss vaiue for shape N
factor calculation
MSFH? Output high toss value for shape N
factor calculation
MSFL Enter low loss value for shape factor | N
calculation
MSFL? Output iow loss value for shape N
factor calculation
MSRg Select § as ref for marker search N

and bandwidth caleulation

* Refer to compatibility Code descriptions at bottem of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

37T2XXA Description Compatibility 3608 Compatibility/Modification
Command escriptio Code * Commands Remarks
MSRD Select delta ref marker as ref for N
marker search and bandwidth
calculation
MSRM Setect max as ref for marker search N
and bandwidth calcutation
MSRX? Output ref selection for marker N
search and bandwidth ¢aleulation
MSX7? Output multiple source mode N
on/offidefine
MTH? Output trace math math type N
MTR Same as M S MTR
MUL Select Multiplication as trace Math 5] MUL
for active channel
MV Sets Voltage data type and scales N
by 1E-3
NCS Go 1o next calibration step NCS
NOC Select Normal Calibration data points NOG
NMKR Select normal markers on active N
channel marker mode
NP101 Set data points to 101 N
NP1601 Set data points to 1601 N
NP201 Set data points to 201 N
NP401 Set data points to 401 N
NP51 Set data points to 51 N
NP801 Set data points to 801 N
NRD Dispiay non-raticed parameterson4 | N Diagnostics Mode use oniy on
channels 372X XA. Do not use for
measurements.
NS Sets Time data type and scales by N
1E-O
NSC Same as NS S NSC
OAM1 Output channel 1 active marker value | N
OAM2 Output channel 2 active marker value | N
OAM3 Qutput channel 3 active marker value | N

+ Refer to compatibifity Code descriptions at bottom of page D-8.
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COMMANDS INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

I72XXA - Compatibility 360B Compatibility/Modification
Command Description Code * Commands Remarks

OAM4 Ouiput channel 4 active marker value | N

0OC1 Output Calibration Coefiicient 1 SM 0C1 Data header is different and the
header is also used in FMA mode
on 372XXA

0C10 Output Calibration Coefficient 10 N Same as OCA

OoC11 Output Calibration Coefficient 11 N Same as OCB

0C12 Qutput Calibration Coefficient 12 N : Same as OCC

oc2 Output Calibration Coefficient 2 SM 0C2 Data header is different and the
header is also used in FMA mode
on 372XXA

0C3 Output Calibration Coefficient 3 SM 0Cs3 Data header is different and the
header is also used in FMA mode
on 372XXA

QCc4 Output Calibration Coefficient 4 SM QCa 372XXA: Data header is different

and the header is also used in FMA
mode. Outputs ETF term (vs. EXF
on 36CB) in 12-T and 1-Path 2-Port-
FWD calibrations.

OCcs Output Calibration Coefficient 5 SM 0Cs 372XXA: Data header is different
and the header is also used in FMA
mede. Qutputs EXF {erm (vs. ETF
on 360B) in 1-Path 2-Port-FWD
calibration.

0Ce Output Calibration Coefficient 8 5M OCB 372X XA: Data header is different
and the header is also used in FMA
mode. Outputs EXF term (vs. ETF
on 3608) in 12-T calibration.

0c7 Qutput Calibration Coefficient 7 SM oC7 Data header is different and the
header is also used in FMA mode
on 372XXA

0C8 Qutput Calibration Coefficient 8 SM 0c8 Data header is difierent and the
header is also used in FMA mode
on 372XXA

0Co Quiput Calibration Coefficient 8 SM 0Co Data header is different and the
header is also used in FMA mode
on 372XXA

+ Reler to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

37T2XXA Descrioti Compatibility 360B Compatibility/Modification
Command cription Code * Commands Remarks
OCA Same as OC10 SM OCA 372XXA; Data header is different
and the header is also used in FMA
mode. Ouiputs ETR term (vs. EXR
on 360B} in 12-T calibration.
ole! Same as OC11 SM oCB Data header is different and the
header is also used in FMA mode
on 372XXA
OCC Same as OC12 SM OCcC 372XXA: Data header is different
and the headeris also used in FMA
mode. Outpuis EXR term (vs, ETR
on 360B) in 12-T caiibration.
Qch Output corrected data for active SM OoCD Data header is different and the
channel parameter header is alsc used in FMA mode
on 372XXA
QOCF QOutput Front Panel Setup and SM OCF Data header is different on 372XXA
Calibration data
OCL OCutput all applicable calibration SM OCL Data header is different on 372XXA
coefficients for cai type
OCM Select Offset short calibration S OCM
method
QDR Output directory listing of the floppy SM ODR Outputs an ASCII list on 372XXA
drive and directory information is
redefined
ODRH Output directory listing of the hard N
drive
oDV Output distance values for time SM Oobv Data header is different and the
domain header is also used in FMA mode
on 372XXA
OER Output extended status byte SM OEB Outputs an ASCI integer on
372XXA and Extended Byte is
redefined
QEL Outpui error log See 360B TST
OEM Output extended status byte mask N
OFD Ouiput final data for active channel SM OFD 372XXA:Data header is different
parameter and the header is alsc used in FMA
mode. Outputs single values in
single graph displays
OFF Set offset level on active channel ) OFF

display

* Refer to compatibility Code descriptions at bottom of page D-8.
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COMMANDS
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Table D-1. 372XXA/360B Commands Compatibility

372XKA . Compatibility 3608 Compatibility/Modification
Command Description Code * Commands Remarks
OFF? Cutpui offset leve! on active channel | N
display
OFP Output current Front Pane! Setup SM OFP Data header is different on 372XXA
OFV Output Frequency values SM OFvV Data header is different and the
header is also used in FMA mode
on 372XXA
OGE Output extended description of N
current gpib error
OGL Output extended description of N
previous gpib error
OHM Sets Impedance data type N
OiD Output instrument identification string | SM olin} Comma separated fields on
372XXA
oLB Output limits status byte N
OLMm Output limits status byte mask N
OM1 Cutput Marker 1 value SM OM1 Outputs singie vaiue in single
graph displays
OM2 Output Marker 2 value SM OoM2 Outputs single value in single
graph displays
OM3 Cutput Marker 3 value SM OM3 Outputs single value in single
graph displays
CM4 Qutput Marker 4 value SM OM4 Outputs single vaiue in single
graph displays
OM5 Output Marker 5 vaiue SM OMS5 Outputs single value in single
graph displays
OMe Output Marker 6 value SM OMG Gutputs single value in single
graph displays
ONCT Qutput number of cal terms for N
current cal
ONE Output number of lines in the error N
log
ONP Output Number of points currently 5 ONP
being measured
OopPB Same as *STB? SM OPB Outputs an ASCll integer on

= Refer lo compatibility Code descriptions at bottom of page D-9.

372X XA and Primary Byte is
redefined
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Table D-1. 372XXA/360B Commands Compatibility

372XXA o Compatibility 3608 Compatibility/Modification
Command Description Code * Commands Remarks
ORD Qutput Raw data for active channsl SM ORD Data header is different and the
parameter header is also used in FMA mode
on 372XXA
081 Output front panel Setup number 1 SM 0S1 Data header is different on 372XXA
0810 Output front panel Setup number 10 N
082 Output front panel Setup number 2 SM 082 Data header is different on 372XXA
083 Oudput front panel Setup number 3 SM 083 Data header is different on 372XXA
084 Quiput front panel Setup number 4 SM 054 Data header is different on 372XXA
085 Qutput front pane! Setup number 5 N
0s6 Cuipts front panel Setup number 6 N
os7 Cutput front panet Setup number 7 N
0S8 Qutput front pane! Setup number 8 N
089 Qutput front panel Setup number 8 N
OSsL Output service log N
o1V Output time values for time domain SM o1V Data header is different and the
header is also used in FMA mode
on 372XXA
- P1C Select Port 1 for connector S PG
specification
P1C? Output port 1 connector type N
P1P? Output approximate power level at N
port 1 ‘
P2C Select Port 2 for connector S pP2C
specification
p2C7 Qutput port 2 connector type
PBL Select 1/4 size plot, bottomn left S PBL
corner
PBR Select 1/4 size plot, bottom right 8 PBR
corner
PCP Select measurement phase polar S PCP
chart mode
PCS Select sweep position polar chart S PCS
mode
PCX? Quiput Polar chart mode N

= Refer to compatibility Code descriptions at bottom of page D-8.
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Table D-1. 372XXA/360B Commands Compatibility

PDR Print directory listing of the floppy N
drive
PDRH Print directory listing of the hard drive | N
PEL Print the error log N
PFL. Select Full-size plot S PFL
PFS Print Full screen image S PFS
PGR Print graph area screen image S PGR
PGT Piot graticule S PGT
PHA Select phase display for active S PHA
channe!
PHO Set Phase Offset for digplay channel | S PHO
PHO? Output phase Offset for display
chanrel
PLD Plot data area only S PLD
PLG Select log polar display for active S PLG
channet
PLH Plot header S PLH
PLM Plot Markers and Limits S PLM
PLO? Quitput plot mode, portrait or N
landscape
PLR Select linear poiar digplay for active 8 PLR
channel
PLS Plot entire screen S PLS
PLT Plot gata traces only S PLT
PMK Print tabular data for Markers S PMK
PMN Plot Menu S PMN
PMT Print Tabular data for Traces and S PMT
Markers
PORT Select portrait mode for output plot
PRT? Printer peripheral test and query
PS Sets Time data type and scales by Same as PSC
1E-12
PSC Same as PS s PSC

* Refer to compatibility Code descriptions at botiom of page D-8.
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Table D-1. 372XXA/360B Commands Compatibility

3T2XXA Description Compatibility 3608 Compatibility/Modification
Command p Code * Commands Remarks

PSL Print the service log N

PSP Number of power sweeps for flat S psp
power correction

PSP7? Qutput number of power sweeps for N
flat power correction

PST Stop Print/Plot S PST

PTO Set Tabular Printout points skipped S PTC
to0

PTH Set Tabular Printout points skipped S PT1
to 1

PT2 Set Tabular Printout points skipped S PT2
o2

PT3 Set Tabular Printout points skipped S PT3
to3

P14 Set Tabular Printout points skipped S PT4
to 4

PTS Set Tabular Printout points skipped S PT5
o5

PT6 Set Tabular Printout points skipped 8 PT6
106

PT7 Set Tabular Printout points skipped S PT7
o7

PT8 Set Tabular Printout points skipped s PT8
o8

PTG Set Tabular Printout points skipped S PTo
o9

PTB Print tabular data for Traces S PTB

PTL Select 1/4 size plot, top left corner S PTL

PTR Select 1/4 size plot, fop right comer S PTR

PTS Number of points to be skipped 8 PTS
during flat power correction

PTS? Qutput number of points to be N
skipped during flat power correction

Pw2 ‘Set external source power level S PW2

Pwa? Output external source power level N

= Refer to compatibility Code descriptions at bottom of page D-9,
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COMMANDS

360B COMPATIBILITY

INFORMATION

Table D-1. 372XXA/3608B Commands Compatibility

J7T2XXA - Compatibility 360B Compatibility/Modification
Command Description Code * Commands Remarks
PWR Set internal source power level S PWR
PWR? Output internal source power level N
RAD Sets Phase data type and scales by N
180/pi
RCH1 Recall Front Panet Setup number 1 8 RC1
from memory
RC10 Recall Front Panel Setup number 10 | N
from memory
RC2 Recall Front Panel Setup number 2 S RC2
from memory
RC3 Recalt Front Panel Setup number 3 8 RC3
from memory
RC4 Recall Front Panel Setup number 4 S RC4
from memory
RCS5 Recall Front Panel Setup number 5 N
from memory
RC8 Recall Front Pane! Setup number 6 N
from mamory
RCY Recall Front Panel Setup number 7 N
from memory
RC8 Recall Front Panel Setup number 8 N
from memory
RCS Recall Front Panel Setup number 9 N
from memory
RCK Same as RCLNRM S RCK
RCKH Same as RCLNRMH N
RCLALC Recall ALC Cal file from floppy disk N
RCLALCH Recall ALC Cal file from hard disk N
RCLALL Recall Combined Hardware Cal file
from floppy diskN
RCLALLH Recall Combined Hardware Cal file N
from hard disk
RCLCAL Recall Calibration/Front Panel Setup | N Same as RLD

from fioppy disk

= Reler to compatibility Code descriptions at bottom of page D-8.
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COMMANDS

360B COMPATIBILITY

INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

J72X XA Descriotion Compatibility 360B Compatibility/Modification
Command P Code * Commands Remarks
RCLCALH Recall Catibration/Front Panet Setup | N
from hard disk
RCLDAT Recall Tabular data file from floppy N Same as RTB
disk to print
RCLDATH Recall Tabular data file from hard N
disk to printer
RCLELG Recall Error Log fiie from floppy disk | N
to printer
RCLELGH Recall Error Log file from hard disk N
{o printer
RCLFRE Recall Frequency Cal file from floppy | N
| disk
RCLFREH Recall Frequency Cal file from hard N
disk
RCLLOG Recall Service Log file from floppy N
disk to printer
RCLLOGH Recall Sewvice Log file from hard N
disk to printer
RCLNRM Recalt Trace Memory File from N Same as RCK
floppy disk
RCLNRMH Recali Trace Memory File from hard N
disk
RDA Select Automatic Reference delay S RDA
calculation
RDD Set reference detay in distance for S RBD
active channel
RDD? Qutput reference delay in distance N
for active channnel
RDT Setreference delay intime foractive | § RDT
channet
RDT? Output reference delay in time for N
active channet
REF Set reference line for display on S REF
active channel
REF? Output reference line for display on N

active channel

= Refer o compatibility Code descriptions at bottom of page D-9.
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INFORMATION

Table I)-1, 372XXA/360B Commands Compatibility

REL Select real display for active channel REL
REU Sets Real data type 3 REU
RGZ Select reflective device greater than S RGZ
20
RHO Set RF Off while in Hold 5 RHO
RH1 Set RF On while in Hold S RH1
RHX? Output RF on/off during Hold status N
RiM Select Real and Imaginary dispiay S RiM
for active channel
RLD Same as RCLCAL S RLD
RLDH Same as RCLCALH N
RLZ Select Reflective device less than 20 | S RLZ
RM1 Setect reference plane at line 1 s RMt
midpoint
ROL Enter reflective device offset length S ROL
RPC Repeat previous cafibration s RPC
RPO Set rear pane! dc voltage value S RPO
RPO? Output rear panel dc voltage to gpib N
RRP Select reference plane at reflection 8 RRP
piane
RST Same as *RST S RST
RETO Reset instrument pius fronf panet N
memories and reserved parameters
R8T1 Reset ips%rumen‘i plus front panet N
memories
RTB Same as RCLDAT S RTB
RTBH Same as RCLDATH N
RTL Retumn to Local bS] RTL
RVO Tumn Rear panel output voltage Off s RVQ
Rv1 Turmn Rear pane! output voltage On S Rv1
RV17? OQuiput Rear panel output voltage N

on/off status

= Refer to compatibitity Code descriptions at bottom of page D-9.
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COMMANDS
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INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

372XXA D ot Compatibility 360B Compatibility/Modification
Command escription Code ™ Commands Remarks
RVD Set Rear panel output mode to dc N
value
RVH Set Rear panel output mode to S RVH
horizorital
BVL Set Rear panel output mode to fock S RVE
direction
Rwv Set Rear panel output mode to S RvV
vertical
RVX? OQutput rear panel output mode N
S Sets Time data type N
S11 Measure S11 on active channet S St
S12 Measure S12 on active channet 8 512
s21 Measure $21 on active channet S 821
8§22 Measure S22 on active channel S 822
SAt Enter Port 1 source atfenuator setiing | S SA1
SA1? Cutput Port 1 source attenuator N
setting
SAVALC Save ALC Cal to floppy disk N
SAVALCH Save ALC Cal to hard disk N
SAVALL Save Combined Hardware Cal to N
floppy disk
SAVALLH Save Combined Hardware Cal to N
hard disk
SAVCAL Save Calibration/Front Panel Setup N Same as S5TO
to floppy disk
SAVCALH Save Calibration/Front Panel Setup N
to hard disk
SAVDAT Save Tabular Data to floppy disk N Sameas TDD
SAVDATH Save Tabular Data o hard disk N
SAVELG Save Error Log to floppy disk N
SAVELGH Save Error Log to hard disk N
SAVFRE Save Frequency Cal to floppy disk N
SAVFREH Save Frequency Cal to hard disk N

= Refer to compatibility Code descriptions at bottom of page D-9.
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COMMANDS

360B COMPATIBILITY

INFORMATION

Table D-1. 372XX A/360B Commands Compatibility

I72XXA Description Compatibility 360B Compatibility/Modification
Command P Code * Commands Remarks
SAVLOG Save Service Log to floppy disk N
SAVLOGH Save Service Log 10 hard disk N
SAVNRM Save Trace Memoty to floppy disk N Same as SDK
SAVNRMH Save Trace Memory to hard disk N
SBD Enter substrate dielectric for S SBD
microstrip calibration
SBT Enter substrate thickness for S SBT
microstrip calibration
SCL Set Scale Resolution on active SM SCL Can also be used to scale
channel Smith/inverted Smith on 372XXA
SCL? Output Scale Resoclution on active N
channel
SCM Select standard calibration method S SCM
SDG Start diagnostics mode N
SDK Same as SAVNRM S SDK
SDKH Same as SAVNRMH N
SDR Select standard receiver mode SM SDR Diagnostic Mode use only on
372X XA. Do not use for
measurements
SETUP Display setup menu N
SFC Start flat test port calibration S SFC
SH1 Set offset short 1 offset length SM SH1 Use WSH1 for Waveguide
calibration on 372XXA.
SH2 Set offset short 2 offset length 8M SH2 Use WSH2 for Waveguide
calibration on 372XXA.
SL1 Select Source lock mode with GPIB SL1 Diagnostic Mode use only on
source controt OSM 372XXA. Do not use for
measurements
SLC Clear alt segmented limits definitions | N
SLD Select sliding load for calibration S SLD
SLH Set segmented limits horizontal offset | N
SLH? Output segmented limits horizontal N

offset

* Refer to compatibility Code descriptions at bottom of page D-S.
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COMMANDS

360B COMPATIBILITY
INFORMATION

Table D-1. 372XXA/360B Commands Compatibility

372XXA Description Compatibility 360B Compatibility/Modification
Command P Code* Commands Remarks
SLLO Turs lower segmented limits display N
off
SLL Tum lower segmented limits display N
on
SLLX? Output lower segmented limits N
display on/off status
SLUO Tum upper segmented fimits display N
off
SLU Turn upper segmented limits display | N
on
SLUX? Cutput upper segmertdad limits N
dispiay on/off status
SLV Set segmented limits vertical offset N
SLV? Qutput segmented limits vertical N
offset
SMC Select compressed Smith chart for S SMC
active channet
SME Select expanded Smith chart for S SME
active channet
SMI Select normal smith chart for active ) SMi
channel
SMKR Select marker search marker mode N
SOF Turn Off smoothing S SOF
SOF? Output smoothing on/off status N
SON Tum On smoothing and set to value S SON
SON? Output smoothing vaiue N
SPAN Enter frequency span N
SPAN? Output frequency span N
SPD Enter pen speed percentage S SPD
SPH Set active segmented limit horizontal | N
stop position
SPH? Output active segmented limit N
horizontal stop posilon
Skv Set active segmented limit vertica! N

stop position

* Refer 1o compatibility Code descriptions at bottom of page D-8.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA Descriotion Compatibility 360B Compatibility/Modification
Command P Code * Commands Remarks
SPV? Qutput active segmented limit N
vertical stop position
SRCH1 Source linearity voltage test
SRC2 Source power voltage est
SRCH Enter marker search value
SRCH? Output marker search value
SRT Start Frequency SRT
SRT? Output Start Frequency N
8T Select set on mode with GPIB SM ST1 Diagnostic Mode use only on
source control on 372XXA. Do not use for
measurements
81D Store race to memory on active S 8TD
channel
STH Set active segmented limit horizontal | N
start position
STH? Qutput active segmented limit N
horizontal start position
STO Same as SAVCAL S STO
STOH Same as SAVCALH N
STP Stop Erequency S STP
STP? Output Stop Frequency N
STV Set active segmented limit vertical N
start position
STV? Cutput active segmented limit N
vertical start position
SVt Save front panel setup number 1 o ) SV
memory
SVl Save front panel setup number 1Cto | N
memory
sv2 Save front panel setup number 2 fo S 5v2
memory
Sv3 Save front panel setup number 3 {0 S SV3
memory
sv4 Save front panel setup number 4 o S Sv4

memory

+ Refer to compatibility Code descrigtions at bottom of page B-9.
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COMMANDS

360B COMPATIBILITY
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Table D-1. 372XXA/360B Commands Compatibility

J72XXA Description Compatibility 360B Compatibility/Modification
Command P Code * Commands Remarks
Svh Save front panel sefup number 5 1o N
memory
Sve Save front panel sefup number 6 to N
memory
sV7 Save front panel sekup number 7 to N
memory
Sve Save front panel setup number 8 to N
memory
Sve Save front panel setup number 9 to N
memory
SVvB Save current band definitions S svB
SWP Return to normal sweep mode 8 SwWp
SwWpP? QOutput Sweep Mode N
SWR Select SWR display for active S SWR
channel
SXX? Output S-parameter displayed on N
active channel
T13 Select overlaid channel 1 and 3 s T13
display
T24 Select overlaid channel 2 and 4 8 T24
display
TA2 Enter Port 2 test attenuator setting s - TA2
TA2? Output Port 2 test attenuator setting N
TBP Select time bandpass mode for ) TBP
active channet
TC1 Take calibration data for pori 1 s TCA
TCZ Take calibration data for port 2 8 TC2
TCD Take calibration data on one or both S TCD
ports as necessary
TDC Select time domain harmonic ] THC
frequency cal data points
TDD Same as SAVDAT ] TRD
TDDH Same as SAVDATH N
TDDIST Set time domain parameter to N

distance for active channet

* Refer to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/3608B Commands Compatibility

I72XXA _— Compatibility 3608 Compatibility/Modification
Command Description Code * Commands Remarks
TDDIST? Output active channel time domain N
parameter (time or distance)
TDL Through DC coefficient for loss TOL
TDPIC Turn phasor impulse response off for
active channel
TDPH Turn phasor impuise response onfor | N
active channelN
TDPIX? Output phasor impulse on/off status N
for active channel
TDTIME Set time domain parameter to time N
for active channel
TDX? Output domain mode for active ‘N
channet
TEX Select external measurement S TEX
friggering
TFE Through frequency exponent forless | S TFE
TFL Through frequency coefficient for S TFL
loss
TIN Select internal measurement trigger S TIN
TK1 Select fracking mode with GPIB SM TK1 Diagnostic Mode use only on
source control On . 372XXA. Do not use for
measurements
TP Select time lowpass mode for active | S TLP
channel
TLZ Enter through line impedance for N
calibration
TOL Enter through offset length for ) TOL
calibration
TPI Select time phasor impuise mode for | 8 TP
active channel
TPN Enter pen number for trace overlay N
data
TRCCOL Enter the color number for memory N
data
TRCCOL? Memory data color number query N

# Refer to compatibility Code descriptions at bettom of page D-9.
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Table D-1, 372XX A/360B Commands Compatibility

372XXA - Compatibility 360B Compatibility/Modification
Command Description Code * Commands Remarks

TRS Trigger/Restart Sweep SM TRS Always restarts sweep in forward
direction in dual direction sweeps
on 372XXA.

TST Same as "TST? SM 13T 372XXA executes a Self Test, the
cutputs 0/1 (pass/fail). 3608 only
outpuls current sweep errors.

TXX? Output trigger source N

Uio Select 10 mil UTF calibration kit 3 U0

uis Select 15 mii UTF calibration kit 33 U1s

uz25 Select 25 mit UTF calibration kit s u25

UPLD Tum upper kmit off N

UPL1 Turn upper limit on at current value N

UPLX? Output upper imit on/off status N

us Sets Time data type and scales by N Same as USC

1E-6
USs1 Set upper segmented limit 1 as the SM Ust Completely redefined on 372XXA.
active segment Refer to 360B Programming
Manual.
usi1c Set upper segmented limit 10 as the N
active segment
usz Set upper segmented Hmit 2 as the SM us2 Completely redefined on 372XXA.
active segment SM Refer to 3608 Programming
Manual.
Us3 Set upper segmented fimit 3 as the SM Uus3 Completely redefined on 372XXA.
active segment SM Refer to 360B Programming
Manual.
us4 Set upper segmented limit 4 as the SM Us4 Completely redefined on 372XXA.
active segment SM Refer to 360B Programming
Manual.
Uss Set upper segmented limit b as the N
active segment
Uuse Set upper segmented limit 8 as the N
active segment
usy Set upper segmented limit 7 as the N

active segmeni

* Refer to compatibility Code descriptions at bottom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA _ Compatibility 3608 Compatibility/Modification
Command Description Code* Commands Remarks
uss Set upper segmented limit 8 as the N
active segment
{Jsg Set upper segmented limit @ as the N
active segment
usc Same as US usc
USE Enter effective dielectric for S USE
microstrip calibration
Usw Enter microstrip width for microstrip S usw
calibration
usz Enter microstrip impedance for S Uusz
microstrip calibration
Vv Sets Voltage data type N Sameas VLT
VLT Same as V S VLT
V&P Stop voltage value S VSP
VSP? Output stop voltage value N
VST Start voltage value 8 VST
VST? Qutput start voltage value N
WCO Set waveguide cutoff frequency for S WCO
user defined kit
WES Wait full sweep until ali display data SM WFS issue twice for first DUT sweep in
is valid 12T-cal on 372XXA,
WKD Select user defined waveguide S WKD
calibration kit
WKI Select installed waveguide s WKI
calibration kit
WLS Select low sidelobe window shape WLS
WMS Select minimum sidelobe window s WMS
shape
WM Select nominal window shape WNM
WRT Select rectangular window shape S WRT
WSH Set waveguide short offset 1 foruser | N Same as 3H1 on 360B.
defined kit
WSH2 Set waveguide short offset 2 foruser | N Same as SH2 on 360B.

defined kit

# Refer to compatibility Code descriptions at battom of page D-9.
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Table D-1. 372XXA/360B Commands Compatibility

372XXA . Compatibility 360B Compatibility/Modification
Command Description Code * Commands Remarks

WSX? Output window shape

XMKR? Output marker mode

XM3 Sets Unitless data type and scales AM3
by 1E3

XX Sets Unitless data type 8 XX1

XX3 Sets Unitless data type and scales S XX3
by 1E-3

ZCT Enter zoom range center value time S ZCT

. or distance

ZCT? Ouiput zoom range center value

"ZSN Enter zoom range span value time ZSN
or distance

ZSN? Cufput zoom range span value

ZSP Enter zoom range stop value time or | S Z5P
distance

Z58P7? Qutput zoom range stop value

Z8T Enter zcom range start value timeor | 8 28T
distance

N

ZST?

Cutput zoom range stan value

* Refer to compatibility Code descriptions at bottom of page D-9.
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