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HP-IB Programming

This document is an introduction to programming your analyzer over the
Hewlett-Packard Interface Bus (HP-IB). Its purpose is to provide concise
information about the operation of the instrument under HP-I8 control.

It provides some background information on the HP-IB and a tutorial
introduction using programiming exampies to demonstrate the remote
gperation of the analyzer. The examples are provided on two disks that are
inchuded with the analyzer. Both disks contain the same examples written
mainly in HP BASIC; only the disk format is different. These programs can
run on the analyzer’'s internat controller (Option 1C2) or on an external
controller.

e Example Programs Disk — DOS Format . part number (8712-10019
o FEaxample Programs Disk — LIF Format : part number 68712-10021

You should become farniliar with the operation of your network analyzer
before conirolling it over HP-IB. This document is not intended to teach
prograrmaing or to discuss HP-IB theory except at an introductory level.
Related information can be found in the following references. Contact the
nearest HP sales office for ordering information. A list of HP sales and service
offices can be found in the “Specifications and Characteristics” chapter of the
User's Guide.

¢ Information on making measurements with the analyzer is available in the
analyzer’s User’s Guide.

o Information ont HP lnstrument BASIC is available in the FP Instrument
BASIC User’s Handbook.

« Information on HP BASIC prograrnming is available in the manual set for
the BASIC revision being used. For example: BASIC 7.0 Programining
Techniques and BASIC 7.0 Language Reference.

e Information on using the HP-IB is available in the Tutorial Description of
the Hewlett-Packard Interfoce Bus (HP Literature no. 5021-1927).







Contents

1. Introduction to HP-IB Programming

Bus Structure . . . . . . . . . L ... 1-4
PataBus . . . . . . . . .. .00 1-4
Handshake Lines . . . . . . . . . . . . . ... 1-4

Sending Commands . . . . . . . . . . . ... 1-6

HP.1B Requirements . . . . . . . . . . .. C e e e 1-7

Interface Capabilities . . . . . . . . . . . . . ... 1-8

Programming Fundamentals . . . . . . . . . . .. . 1-9
Controller Capabilities . . . . . . . . . . . . . .. 1-9
Response to Bus Management Commands R 1-10
Message Exchange . . . . . . . . . . . . .. .. 1-13

2. Synchronizing the Analyzer and & Controller

Overlapped Commands . . . . . . . . . . . . .. 2-3

The NPOFlag . . . . . . . . . . . o . . . ... 2-5
Usage of *WATL and *OPC? . . . . . . . . . . . .. 2-7

3. Passing Control
4. Data Types and Encoding

Data Types . . . . . .« . o o o o oo 4-3
NumericData . . . . . . . . . . .« .« . .. 4-3
Character Data . . . . . . . . . . . . ... ... 4-4
String Data . . . . . . . . . . . .. ... 4-4
Expression Data . . . . . . . . . . . . ... 4-4
Block Data . . . . . . . . . . . . ... 4-5

Data Encoding for Large Data Tramsfers . . . . . . . . 4-7
ASCII Encoding . . . . . . . . . .. C e 4-8
Binary Encoding . . . . . . . . . . ... 4-8
Byte Swapping . . . . . . . . . . ..o 4-9

Contents-1




Query Errors

5. Using Status Registers

General Status Register Model . . . . . . . Coe e 5-3
Condition Register . . . . . . - . . . .« . . Coe 5-4
Transition Registers . . . . . . . . . . . . . . 5-4
Event Register . . . . . . . . . . C e e e e 5-4
Enable Register . . . . . . . . . . . . .. Ce 5-5

How to Use Registers . . . . . . . . . - . o o « - « - - 5-6

The Service Request Process . . . . . . . . . e 5-7
Generating a Service Request . . . . . . . Ce e 5-8

The Analyzer’s Status Register Sets . . . . . . . . . . 510
Status Byte . . . . . . . . . .. . oo . . . . blZ
Device Status Rerrlster Set ........ .. ... bld
Limit Fail Register Set . . . . . . . . . . . .. . . 516
Questionable Status Register Set . . . . . . . ... 519
Standard Event Status Register Set . . . . . . . . . 520
Measuring Status Register Set . . . . . . . . ... 523
Averaging Status Register Set . . . . . . . . . . .. Bb23
Operational Status Register Set . . . . . . . s S
STATus:PRESet Settings . . . . . . . . . . .. . . 525
Analyzer Register Set Summary . . . . . - .. . . . D26

6. Trace Data Transfers

Querying the Measurement Trace Using BASIC . . . . . 6-3
8Smith Chart and Polar Formats . . . . . . A 6-4

Querying the Measurement Trace Using SICL . . . . . . 6-5

Using Binary Data Encoding . . . . . . . . . . .. 6-7
Trace Data Transfer Sizes . . . . . . . . . e 6-9

Transferring Data with IBASIC . . . . . . . . ... . 610

Taking Sweeps . . . . . . . . ... .o A T

CALC:DATA? versus TRACE DATA? . . . e 6-12

Querying Single Data Points Using Markers T 1

Accessing Other Measurement Arrays . . . . . ... 614

Applying Gain Correction Using the Memory Trace .. . 618

Performing Your Own Data Processing . . . ... . 618

Downloading Trace Data Using Binary Encodmg ... . 620

Internal Measurement Arrays . . . . - . . . . ... . 621
Raw Data Arrays . . . . . .« « « o . . ... 622
Ratio Calculations . . . . . . . « « « « « « . .. . 623
Error Correction . . . . . . . . . . . C e ... 623

Contents-2




Error Coefficient Arrays
Averaging
Corrected Data Arrays
Corrected Memory Arrays
Trace Math Operation
& Electrical Delay .

Transform (Option 100 only)
Formatting
Formatted Arrays
Offset and Scale

..........

7. Using Graphics
Window Geometry
The Graphics Buffer

8. Example Programs

Configuring Measurements
SETUP Example Program
LIMITEST Example Program
POWERSWP Example Program

Transfer of Data to/from the Analyzer
MARKERS Exampie Program
SSMITHMKR Example Program

ASCDATA Example Program
REALDATA Example Program . . . .
INTDATA Example Program
FAST..CW Example Program
Calibration
TRANCAL Example Program
REFLCAL Example Program
LOADCALS Example Program
CALKIT Example Program
Instrument State and Save/Recall . . . .
LEARNSTR Example Program . . . .
SAVERCL Example Program
Hardcopy Control
PRINTPLT Example Program
PASSCTRL Example Program

Gueery Errors

------

...........

......

...........

. 8-7

8-8
8-11
8-16
§-19
8-20
8-24

. 831
. 8-34
§8-38
8-42
8-45
8-46
8-48
8-53
. 860
. 862
. 883
8-66
8-69
8-70
8-73

Contents-3




Query Errors

FAST_PRT Example Program . . . . . . . - i
Service Reguest . . . . . . .. . ..o 8-80
SRQ Example Program . . . . . . . . . . . ... 881
SRQ.INT Example Program . . . . . . . . . ... 885
File Transfer Over HP-IB . . . . . . . . . . . . .. . 8102
GETFILE Example Program . . . . . . . . . . . . 8-103
PUTFILE Example Program . . . . . . ... ... 8105
Customized Display . . . . . . . . . . . . . . ... 8108
GRAPHICS Example Program . . . . . . . Coe .. 8109
GRAPH?2 Example Programm . . . . . . . . . ... 8116
GETPLOT Example Program . . . . . . . . ... 8122
Appotation . . . - . . . .. .. ..o .o ... 8125
USERANOT Example Program . . . . . . . . ... 8126
FREQBLNK Example Program . . . . . . . . ... 8129
KEYCODES Example Program . . . . . . . A N
Marker Functions . . . . . . . . . . . - . .. ... 8134
MKR_MATH Example Program ....... ... 8135
Marker Limit Testing . . . . . . . . . . . . . ... 8139
LIM_FLAT Example Program . . . . . . .. ... 8140
LIM_PEAK Example Program . . . . . . . . ... B-148
LIM._.MEAN Example Program . . . . . . . . ... 8147
SRL Measurements (Option 100 only} . . . . . . ... 8181
MEAS_SRL Example Program . . . . . . . . . . . 8182
SRL.SRQ Example Program . . . . . . . . . .. . 8156
Fauit Location Measurements (0ptxon 100 only}. . . . . 8-160
FAULT Example Program . . . . . . . . . . ... 8161
USR.FLOC Example Program . . . . . . . . . . . 8-165
Multiport Test Set Measurements . . . . . . . . .. . 8168
PORT_SELection Example Program . . . . . . . . . §-169
TSET_CAL Example Program . . . . . . . ... . 8182
TTL Qutput . . . . . . . . o o o o o e 8-186
TTL.IO Example Program . . . . . . . . . . .. . 8186
AMDelay . . . . . . o oo .. . 8189
AMDELAY Example Program . . . . . . . ... . 8189

Contents-4




9.

10.

11,

12,

13.

14.

Front Panel Keycodes

Introduction to SCPI
The Command Tree . . . . .
Sending Multiple Commands .
Command Abbreviation . . .
Implied Mnemonics . . . . .
Parameter Types ..
Numeric Parameters . . . .
Character Parameters . . .
Boolean Parameters . . . .
String Parameters . . . . .
Block Parameters . . . . .
Syntax Summary . . . . . .
IEEE 488.2 Common Commands

Menu Map with SCPI Commands
SCPI Command Summary

SCPI Conformance Information
SCPI Standard Commands . .
Instrument Specific Commands

SCPI Error Messages

Command Errors . . . . . .
Execution Errors .
Device-Specific Exrors . . . .
Query Errors . . . . . . ..

Index

Guery Errors

16-3
10-7
10-8
10-9
1(-10
14-10
16-11
10-12
10-13
10-14
10-15
10-17

13-3
13-9

14-3
14-7
14-12
i4-14

Contents-5




Figures

i

-x}O'BOICﬁ‘bUiQ'NUIU'lCITlC‘YIUi
— GO DO = Y OO0 GO DD e

+

10-1

fa—
e
[

-1. General Status Register Model . . . . . . . . . .

. Flow of information within a registerset . . . . . . -

. Generating a Service Bequest . . . . . . . . . . . . .. .
. Analyzer Register Sets . . . . . . . . . . . . . . .. ..
. The Status Byfe Register Set . . . . . . . . . . . . ..

. The Limit Fall Register Set . . . . . . . . . . . . . .. )
. The Standard Event Status Register Set . . . . . . . . . .
. Numeric Data Flow Through the Network Analyzer . . . . .
. Numeric Data Flow Through the Network Analyzer . . . . .
. Numeric Data Flow Through the Network Analyzer . . . . .
. Pixel Dimensions with Availabie Display Partitions

. Measurement and Data Flow of the Analyzer . . . . .
. Partial Diagram of the CALCulate Sebsystem Coxmnand ’ITee .
10-3.

SCPI Command Syntax . . . . . . . . . . . . . . ...

Contents-6




Tables

il
o o—

64,

6-5.
12-1,
12-2.
14-1.
14-2.
14-3.
14-4.

. Typical Trace Transfer Times(ms) . . . . . . . . . . . . 6.7
. Size of Trace Data Transfers (in Bytes) Using the TRACE:DATA
SCPICommand . . . . . . . . . . .. L. 6-9
Typical Trace Transfer Times(ms) . . . . . . . . . . . . 6-10
Raw Data Arrays . . . . . . . . . . . ..o 6-22
Error Coeflicient Arrays . . . . . . . . . . .o ... 6-24
Writeable Ports . . . . . . . . . . . . . . ... 12-13
Readable Ports . . . . . . . . . . . . . ..o 12-14
SCPI Command Errors . . . . . . . . . . . . ... 14-4
SCPIExecution Errors . . . . . . . . . . . . .. o . .. 14-8
SCPI Device-SpecificErrors . . . . . . . . . . . . . ... 14-13
SCPIQuery Errors . . . . . . . . . . . . oo 14-14

Contents-7




Contents




Introduction to HP-IB
Programming




Introduction to HP-IB Programming

HPIB — the Hewlett-Packard Interface Bus — is a high-performance bus

that allows individual instraments and computers £0 be combined into
integrated test systems. The bus and its associated interface operations are
defined by the IEEE 488.1 standard. The [EEE 488.2 standard defines the
interface capabilities of instruments and controilers in a measurement system,
including some frequently used commands.

HP-1B cables provide the physical link between devices on the bus. There are
eight data lines on each cable that are used to send data from one device to
another. Devices that send data over these lines are called Talkers. Listeners
are devices that receive data over the same lines. There are also five control
lines on each cable that are used to manage trafiic on the data lines and to
control other interface operations. Controllers are devices that use these
control lines to specify the talker and listener in a dafa exchange. When an
HP-IB system contains more that one device with controiler capahbilities,

only one of the devices is allowed to control data exchanges at any given
time. The device currently controlling data exchanges is called the Active
Controller. Also, only one of the controller-capable devices can be designated
as the System Controller, the one device that can take control of the bus
even if it is not the active controller. The network analyzer can act as a
talker, listener, active confroller or system controller at different times.

HP-IB addresses provide a way to identify devices on the bus. The active
controller uses HP-IB addresses to specify which device talks and which
device listens during a data exchange. This means that each device’s address
must be unique. A device’'s address is set on the device itself, using either a
front-panel key sequence or a rear-panel switch.

To set the HP-IB ad

(SYSTEM OPTIONS)
is 186.

s on the analyzer use the softkeys located in the
menu. The factory default address for the analyzer
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Introduction to HP-IB Programming

0 S T ST,
NOTE
Throughout this manua!, the following conventions are used:

Square hrackets {[ ]} are used 1o enclose a keyword that is optianal or implied when
programming the command; that is, the instrument wifl process the command to have the same
effect whether the sption node is ormitted or not.

Parameter types (< >) are distinguished by enciosing the type name in angle brackets.

A vertical bar (}} can be read as “or” and & used to separate alfternative parameter options.
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Bus Structure

Data Bus

The data bus consists of eight lines that are used to transfer data from one
device to another. Programming cormands and data sent on these lines is
typically encoded in the ASCIH format, although binary encoding is often used
to speed up the transfer of large arrays. Both ASCH and binary data formats
are available to the analyzer In addition, every byte transferred over HP-1B
undergoes a handshake to ensure valid data.

Control Lines

Handshake Lines

A three-line handshake scheme coordinates the transfer of data between
talkers and listeners. This technique forces data transfers to occur at the
speed of the slowest device, and ensures data integrity in multiple listener
transfers. With most computing controllers and instruments, the handshake is
performed automatically, which makes it transparent to the programmer.

The data bus also has five control lines that the controller uses both to send
bus commands and to address devices:

IFC Interface Clear. Only the system controller uses this line.
When this line is true (low) all devices {addressed or not)
unaddress and go to an idle state.

AN Attention. The active controller uses this line to define
whether the information on the data bus is 2 command or is
data. When this line is true (low) the bus is in the command
mode and the data lines carry bus commands. When this
line is false (high) the bus is in the data mode and the data
lines carry device-dependent instructions or data.




SRQ

REN

EO1

Introduction to HP-IB Programming
Bus Structure

Service Request. This line is set true (low) when a

device requests service: the active controller services the
requesting device. The analyzer can be enabled to pull the
SRQ line for a variety of reasons.

Remote Enable. Only the system controtler uses this line.
When this line is set true (low) the bus is in the remote
mode and devices are addressed either to listen or talk.
When the bus is In remote and a device is addressed, the
device receives instructions from HP-IB rather than from its
front panel (pressing the Return to L . softkey returns
the device to front panel operation). When this line is set
false (high) the bus and all devices return to local operation.

End or Identify. This line is used by a talker to indicafe the
last data byte in a multiple byte transmission, or by an
active controller to initiate a parallel poll sequence. The
analyzer recognizes the EQI line as a terminator and it pulls
the EO! line with the last byte of 2 message output (data,
markers, plots, prints, error messages). The analyzer does
not respond to parallel poli.

1-5




Sending Commands

Commands are sent over the HP-IB via a controller’s language system,
such as IBASIC, QuickBASIC or C. The keywords used by a controller to
send HP-IB commands vary among systems. When determining the correct
keywords to use, keep in mind that there are two different kinds of HP-IB
commands:

¢ Bus management cormumands, which control the HP-IB interface.
s Device commands, which control analyzer functions.

Language systems usually deal differently with these two kinds of HP-IB
commands. For example, HP BASIC uses a unigue keyword to send each bus
management command, but always uses the keyword 0UTPUT to send device
commands.

The following example shows how to send a typical device corrnand:
OQUTPUT 716;"CALCULATE: MARKER :MAXTMUN"

This sends the command within the quotes (CALCULATE : MARKER : MAXTHUM)
to the HP-IB device at address 718. I the device is an analyzer, the command
instructs the analyzer to set a marker to the maximum point on the data
trace.

1-6




HP-IB Requirements

Number of Interconnected
Devices:

Interconnection
Path/Maximum Cable Length:

Message Transfer Scheme:

Data Rate:

Address Capability:

Multiple Controller Capability:

15 maximum

20 meters maximum or 2 meters per device,
whichever is less.

Byte serial/ bit parallel asynchronous data
transfer using a 3-line handshake system.

Maximur of 1 megabyte per second over
limited distances with tri-state drivers.
Actual data rate depends on the transfer rate
of the slowest device involved.

Primary addresses: 31 talk, 31 listen. A
maximum of ! talker and 14 listeners at one
tire.

In systems with more than one controller
{like the analyzer system), only one can

he active at a time. The active controller
can pass control to another controller, but
only the systern controller can assume
unconditional control. Only one system
controller is allowed. The system controller
is hard-wired to assume bus control after a
power failure.

1-7




Interface Capabilities

The analyzer has the following interface capabilities, as defined by the
IEEE 488.1 standard:

SH1 full Source handshake capability

AH1 ful Accepter handshake capability

16 basic Talker, Serial Poll, no Telk Only, unaddress if MLA
TED o Exended Talker capabifity

14 basic Listener, no Listen Only, unaddress if MTA

LEC no Extanded Listener capability

SR1 full Service Reguest capability

RL1 full Remateftocal capahility

DC1 full Device Clear capability

1 System Centroller capability

[ send IFC and take charge Contolier capability

£3 send REN Controller capability

gal respond to SRQ

get send IFC, receive control, pass comrol, pass control fo self
172 send IF messages, receive contral, pass control

£2 tristate drivers

m full device trigger capability

PR no parellel poll capabiiity

1 only when ar BP Instrument BASIC program 3 reaning
2 only whan an 8P Instrument BASIC pragram s ret running
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Programming Fundamentals

This section includes specific information for programming your network
analyzer. It includes how the anaiyzer interacts with a controller, how data
is transferred between the analyzer and a controller, and how t¢ use the
analyzer’s status register structure to generate service requests.

Controller Capabilities

The analyzer can be configured as an HP-IB system controller or as
a talker/listener on the bus. To configure t. er, select either
the ‘Syster 1ler or the Talker/ r softkey in the

{SYSTEM OPTIONS) HEP*IB menu.

The analyzer is not usualy configured as the system controller unless it is the
only controller on the bus. This setup would be used if the analyzer only
needed to control printers or plosters. It would also be used if HP Instrument
BASIC was being used to control other test equipment.

When the analyzer is used with another controller on the bus, it is usually
configured as a talker/listener. In this configuration, when the analyzer is
passed congrol it can function as the active contreller.

1-9
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Device Clear {(DCL)

Go To Local (GTL}

Interface Clear (IFC)

Response to Bus Management Commands

The HP-IB contains an attention (ATN) line that determines whether

the interface is in command mode or data mode. When the interface is

in command mode (ATN TRUE) a controller can send bus management
commands over the bus. Bus management commands specify which devices
on the interface can talk (send data) and which can listen (receive data).
They also instruct devices on the bus, either individually or collectively, to
perforn a particular interface operation.

This section describes how the analyzer responds to the HP-IB bus
management commands. The cormmands themselves are defined by the
IEFR 488.1 standard. Refer to the documentation for your controller’s
language system to determine how to send these commands.

When the analyzer receives this corunand, it:

e (Clears its input and cutput queues.

s Resets its command parser (S0 it is ready to receive a new program
message).

« (ancels any pending *0PC cormmand or query.

The command does not affect:

* Front panel operation.

¢ Any analyzer operations in progress (other than those already mentioned).

s Any instrument settings or registers (although clearing the output queue
may indirectly affect the Status Byte’s Message Available (MAV} bit),

This command returns the analyzer te local (front-panel) control. All keys on
the analyzer’s front-panel are enabled.

This cormand causes the analyzer to halt all bus activity. It discontinues
any input or output, although the input and output queues are not cleared.
E the analyzer is designated as the active controller when this cormmand is
received, it relinquishes control of the bus to the system controller. i the
analyzer is enabled to respond to a Serial Poll it becomes Serial Poll disabled.
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{ocal Lockout {LLD}

Paralle! Pall

Remote Enable (REN)

Introduction to HP-IB Programming
Programming Fundamentals

This command causes the analyzer to enter the local lockout mode, regardless
of whether it is in the local or remote mode. The analyzer only leaves the
local lockout mode when the HP-IB's Remote Enable (REN) line is set FALSE.

ngal Lockout__e res that the analyzer’s remote softkey menu (including the

“ softkey) is disabled when the analyzer is in the remote
mode When the key is enabled, it allows a front-panel operator to return the
analyzer to local mode, enabling all other front-panel keys. When the key is
disabled, it does not allow the front-panel operator to return the analyzer to
locat mode.

The analyzer ignores ail of the following parallel poll commands:

Parallel Poll Configure (PPC).
Parallel Poll Unconfigure (PPU).
Parallel Poll Enable (PPE).
Paraliel Poll Disable (PPD).

. & 8 @

REN is a single line on the HP-IB. When it is set TRUE, the analyzer will
enter the remote mode when addressed to listen. It will remain in remote
mode until it receives the Go to Local (GTL) cormmand or until the REN line is
set FALSE.

Whern the analyzer is in remote mode and local lockout mode, all front panel
keys are disabled. When the analyzer is in remote mode but not in local
lockout mode, all front panel keys are disabled except for the softkeys. The
remote softkey menu includes seven k that are available for use by a
program. The eighth softkey is the f . key which allows a
front-panel operator to return the analy de, enabiing all other
front-panel keys.

I-11




Selected Device Clear
{SDC)

Serial Pall

Take Contral Talker
TcT)

introductien to HP-IB Programming
Programming Fundamentals

The analyzer responds to this command in the same way that it responds to
the Device Clear (DCL.) command.

When the analyzer receives this cornmand it:

e Clears its input and output queues.

¢ Resets its command parser (so it is ready to receive a new program
message).

e Cancels any pending *0PC command or query.

The command does not affect:

« Front-panel operation.

e Any analyzer operations in progress (other than those already mentioned).

e Any analyzer settings or registers (although dearing the output queue may
indirectly affect the Status Byte's MAV bit).

The analyzer responds to both of the serial poll commands. The Serial Poll
Enable (SPE) command causes the analyzer to enfer the serial poll mode.
While the analyzer is in this mode, it sends the contents of its Status Byte
register o the controller when addressed to talk.

When the Status Byte is returned in response to a serial poll, bit 6 acts as the
Reqguest Service (RQS) bit. If the bit is set, it wili be cleared after the Status
Byte is returned.

The Serial Poll Disable (SPD) command causes the analyzer to leave the serial
poil mode.

f the analyzer is addressed to talk, this coromand causes it to take control

of the HP-IB. It becomes the active contrcller on the bus, The analyzer
automatically passes control back when it completes the operation that
required it o take control. Control is passed back to the address specified by
the *PCB command {which should be sent prior to passing control}.

If the analyzer does not require control when this command is received, it
immediately passes control back.
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HPIB Duesdes

Message Exchange

The analyzer coramunicates with the controller and other devices on the
HP-IB using program messages and response messages. Program messages are
used to send commands, gueries, and data to the analyzer.

Response messages are used to return data from the analyzer. The syntax for
both kinds of messages is discussed in Chapter 10.

There are two importani things to remember about the message exchanges
between the analyzer and other devices on the bus:

e The analyzer only talks after it receives a terminated query (see “Query
Response Generation” later in this section).

e Once it receives a terminated guery, the analyzer expects to talk before it is
told to do something else.

Queues enhance the exchange of messages between the analyzer and other
devices on the bus. The analyzer contains:

e An input queue.
& AT error queuve.
o An output queue.

Input Queue,

The input queue temporarily stores the following until they are read by the
analyzer’'s conmumand parser:

s Device commands and gueries.
e The HP-IB END message (EOI asserted while the last data byte is on the
bus).

The input queue also makes it possible for a controller to send multiple
program messages to the analyzer without regard to the amount of time
required to parse and execute those messages. The queue holds up to
128 bytes. It is cleared when:

o The analyzer is turned on.
e The Device Clear (DCL) or Selected Device Clear (SDC) conumand is
received,

1-13




Command Parser

Intraduction to HP-IB Programming
Programming Fundamentals

Error Queune,

The error queue temporarily stores up to 20 error messages. Each time
the analyzer detects an error, it places a message in the queue. When you
send the SYST:ERR? query, one message is moved from the error queue to
the output queue so it can be read by the controller. Error messages are
delivered to the output queue in the order they were received.

The error gueue is cleared when:

o All the error messages are read using the SYST:ERR? query.
o The analyzer is turned on.
® The *CLS command is received.

Qutput Queue.

The output queue temporarily stores a single response message until it is read
by a confroller. It is cleared when:

¢ The message is read by a controller.

# The analyzer is turned on.

e The Device Clear (DCL) or Selected Device Clear (SDC) command is
received.

The command parser reads program messages from the input queue in the
order they were received from the bus. It analyzes the messages to determine
what actions the analyzer should take.

One of the parser’s most important functions is te determine the position of a
program message in the analyzer’s cormand tree (described in Chapter 10).
When the command parser is reset, the next command it receives is expected
to arise from the base of the analyzer’s command tree.

The parser is reset when:
e The analyzer is turned on.

¢ The Device Clear (DCL) or Selected Device Clear (SDC) command is
received.

s A colon immediately follows a sericolon in a program message. (For more
information see *Sending Multiple Commands” in Chapter 10.)

e A program message terminator is received. A program message terminator
can be an ASCII carriage return (“g) or newline character or the HP-IB
END message (EOI set true).
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Query Response When the analyzer parses a query, the response {0 that query is placed in

Generation the analyzer’s output queue. The response should be read imanediately after
the query is sent. This ensures that the response is not cleared before it is
read. The response is cleared when one of the following message exchange
conditions occurs:

» Unterminated condition — the query is not properly terminated with an
ASCH carriage return character or the HP-IB END message (EOI set true)
before the response is read.

¢ Interrupted condition - a second program message is sent before the
response to the first is read.

s Buffer deadlock — a program message is sent that exceeds the length of the
input queue or that generates more response data than fits in the output
queue.
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Synchronizing the Analyzer
and a Controller

The IEEE 488.2 standard provides tools that can be used to synchronize the
analyzer and a controller. Proper use of these tools ensures that the analyzer
is in a known state when you send a particular cormmand or gquery.

Device commands can be divided into two broad classes:

» Sequential commands.
s Overlapped commands.

Most of the analyzer's commands are processed sequentially. A sequential
commmand holds off the processing of subsequent cormands until it has been
completely processed. ‘

Some commmands do not hold off the processing of subsequernt commands;
they are called overlapped commands.
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Overlapped Commands

Typically, overlapped cormmands take longer to process than sequential
commands. For example, the : INITIATE:IMMEDIATE command restarts a
measurement. The command is not considered to have been completely
processed until the measurement is complete. This can take a long time with
a narrow or fine system bandwidth or when averaging is enabled.

The analyzer has the following overlapped comrrands:

ABCORt

CALibration:ZERD:AUTO
CONFigure[1{2]
DIAGrnostic:CCONstants:LOAD
DIAGrostic:CCONstants :STURe:DISK
DIAGnostic:CCONstants :STORe :EEPRom
DIAGnostic:DITHer
DIAGrnostic:SPUR:AVOid
HCCPy[:IMMediate]

INITiate[1]2] :CONTinuous
INITiate[1]2] [:IMMediate]
MMEMory :LGAD:STATe

OUTPut [:STATe]

POWer{112] :MODE
PROGram[:SELected] :EXECute
SENSe[1]2] :AVERage:CLEar
SENSe[1/2] : AVERage : COUNt
SENSe[1!2]:AVERage{:STATe]
SENSe[112] :BWIDth[:RESolution]

SENSel112]
SENSe[112]
SENSef1]2]
SENSe[112]
SENSel1]2]
SENSe[112]

:CORRection
:CORRection
:CORBection
:CORRection
:CORRection
:CORRection

SENSe:C0UPle
SENSe[1]2]:DETector[:FUNCtion]
SENSe[1]2] :DISTance:STARt (Option 160 only)
SENSe[1]2] :DISTance : STOP (Option 100 only)
SENSe[112] :FREQuency : CENTer

:COLLect[:ACQuire]
:COLLect:ISTatel : AUTO]
:C0LLect :METHod
:C0LLect :SAVE
:CSET[:SELect]
[:87T4Te]
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Bveriapped Commands

SENSe[1]2]
SENSe[112]
SENSe[112]
SENSe[112]
SENSe[112]
SENSe[112]
SENSe[112]

:FREQuency : MODE (Option 100 only)

:FREQuency :SPAN

:FREQuency : SPAN :MAXimum

:FREQuency:STARt

:FREQuency :STOP

:FUNCtion

:FUKCtion:SRL:SCAN[:IMMediate] (Option 100 only)

SENSe:ROSCillator:S0URce

SENSe[112]
SENSe[112]
SENSe[112]
SENSe[112]

:STATe
:SWEep:POINts
:SWEep : TIME
:SWEep: TIME: AUTO

SENSe:SWEep :TRIGger:S0URce

SO0URce[1]2] :POWer[:LEVel] [:IMNediate] [:A¥MPLitude]
SYSTem:PRESet

TRACe[:DATA]

TRIGger:SEQuence] :S0URce
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The NPO Flag

The analyzer uses a No Pending Operation (NPQ) flag to keep track of
overlapped commands. The NPO flag is reset to ¢ when an overlapped
command has not completed (still pending). It is set to 1 when no overlapped
corarnands are pending. The NPO flag cannot be read directly but all of the
following common commands take some action based on the setting of the

flag.
*WAT

*0PC?

*0PC

U e~ = SR R ]

NOTE

*0PC only infarms you when the NPG flag is set to 1. It does not held off the processing of
subseguent commands. No cemmands should be sent to the enalyzer between sending the *0PC
command and receiving the service reguest. Ay command sent will be executed and may affect how
the instrument responds 1o the previously sent *0PC.

Holds off the processing of subsequent commands until the NPO
flag is set to 1. This ensures that commands in the analyzer’s input
gueue are processed in the order received.

The program continues to run, and additional commands are
received and parsed by the analyzer (but not executed), while
waiting for the NPO flag to be set. Use of the *WAI comunand is
explained later in this section and is demonstrated in the SETUP
example program.

Places a 1in the analyzer’s cutput queue when the NPO flag is set
to 1. If the program is designed to read the cutput queue before it
continues, this effectively pauses the controller until all pending
overlapped commands are completed. Use of the *0PC? command is
explained later in this chapter and is demonstrated in the TRANCAL
and REFLCAL example programs.

Sets bit 0 of the Standard Event Status event register to 1 when the
NPO flag is set to 1. The analyzer’s status registers can then be

used to generate a service request when all pending overlapped
coramands are completed. This synchronizes the controller to the
corapletion of an overlapped command, but also leaves the controller
free to perform other tasks while the command is executing.
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CAUTION

Synchronzing the Analyzer
and a Controller
The NPO Flag

The *CLS and *RST commands cancel any preceding *0PC command

or query. Pending overlapped cornmands are still completed, but their
completion is not reported in either the status register or the output queue.
Two HP-IB bus management coramands - Device Clear (DCL) and Selected
Device Clear (SDC) — also cancel any preceding *0PC command or query.

NOGTE

Use *WAT, *QPC? or *0PC whenever overlapped commands are used. A recommended techmigue
is to send *0PC7? at the end of each group of commands.

ALWAYS trigger an individual sweep {using *CPC? and waiting for the

reply) before reading data over the bus or executing a marker function. The
analyzer has the ability to process the commands it receives faster than it can
make a measurement. If the measurement is not complete when the data is
read or a marker search Function is executed the resulfs are invalid.

The command to use (in an BASIC OUTPUT statement) is:

QUTPUT @Hp8711;"ABOR;:INIT:CONT OFF; +INIT;*0PCT®
ENTER @Hp8711;0pc_done

or another formn of the :INITiatel[1]2]1 [:IMMediate} command combined
with the *0PC? query.

Refer to “Taking Sweeps” in Chapter 6 for more information.
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WAl

Usage of *WAI and *OPC?

The following example describes the use of the *WAI command. For this
discussion, remember that a sequential command holds off the processing of
subseguent commands until it has been completely processed. An overlapped
command does not.

10 OQUTPUT O@Rfna;"commandl!

20 OUTPUT @Rfna;"command2;*WAIY
30 QUTPUT @Rfna;"command3;"

40 QUTPUT @Rfna;"command4"

EQ END

In the example above:

e Commands 1 through 4 are sent to the analyzer as fast as the HP-IB bus
trafiic will allow, and the program may very well end before any command
has been completed.

+ Command 1 begins execution first.

¢ The order in which commands 1 and 2 are compleied depends on the
command types. If both commands are overlapped commands (versus
sequential commands), the order of completion is unknown.

e Commands 3 and 4 will not be parsed until commands 1 and 2 are
completed.

e Command 3 will begin execution before command 4.

¢ The order in which commands 3 and 4 are compieted depends on the
coramand types. If both commands are overlapped commands (versus
sequential commands), the order of completion is unknown.
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*0PE?

Synchronizing the Analyzer
and & Comroller

The following example describes the use of the *QPC? query and coramand.
For this discussion, remerber that a sequential coramand holds off the
processing of subsequent cornmands wntil it has been corapletely processed.
An overlapped cormnmand does not.

10 OUTPUT @Rfna;"commandi"

20 OUTPUT @Rfna;"commandZ;*0PC?"
30 ENTER @Rfna;0PC

49 DUTPUT @Rfna;"command3;"

50 OUTPUT @Rfna;'command4d;*0PC?"
60 ENTER @Rfna;0PC

70 END

In the example above:

Commmmands 1 znd 2 are sent to the analyzer as fast as the HP-IB bus traffic
will allow.

Command 1 will begin execution before cormand 2.

The order in which commands 1 and 2 are commpleted depends on the
command types. i both commands are overlapped commands (versus
sequential coromands), the order of completion is unknowrn.

When comraands 1 and 2 are completed, cormands 3 and 4 will be sent to
the analyzer as fast as the HP-IB bus trafiic will allow.

Command 3 will begin execution before command 4.

The order in which commands 3 and 4 are completed depends on the
cornmand types. If both commands are overlapped commands (versus
sequential commands), the order of comptetion is unknown.

This program will not end untit the OPC in line 60 is returned.
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Passing Control

When an external controller is connected to the analyzer with an HP-1B
cable, passing control may be needed to control devices such as printers and
plotters that are also connected on the HP-IB. For some operations the active
controller must pass control to the analyzer. When the analyzer completes
the operation, it automatically passes control of the bus back to the external
controller.

An example program, PASSCTRL, demonstrates passing control to the
analyzer. In this exarnple program control is passed so the analyzer can
control a printer for hardcopy output. See Chapter 8, “Example Programs.”

NDTE

Pass Control is not neaded to control peripherals connected 1o the serial, parallel, or LAN ports.

For smooth passing of control, take steps that ensure the following conditions
are met:

o The analyzer must know the coniroller’s address s¢ it can pass control
back.

» The controller must be informed when the analyzer passes control back.
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Passing Contral

The following is a procedure for passing control:

1.

Send the controller’s HP-IB address to the analyzer with the *PCB
command.

Clear the analyzer’s status registers with the *CLS command.

Enable the analyzer’s status registers to generate a service request when
the Operation Complete bit is set. (Send *ESE with a value of 1 and #SRE
with a value of 32.)

4. Enable the controiler to respond to the service request.

5. Send the command that requires contrgi of the bus followed by the *0PC

cormmand.

Pass control 1o the analyzer and wait for the service request. The service
request indicates that the coramand has been compieted and control has
been passed back to the controller.

NOTE

For this procedure 1o work preperly only the command that requises control of the bus should be
pending. Other overlapped commands should not. For more information on overlapped commands, see
Chagter 2, *Synchronizing the Analyzer and a Contraller.”
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Data Types and Encoding

Data is transferred between the analyzer and a controller via the HP-IB data
lines, DIO1 through DIOS. Such transfers occur in a byte-serial (one byte

at a time), bit-parallel (8 bits at a time) manner. This section discusses the
following aspects of data transfer:

¢ The different data types used during data transfers.
» Data encoding used during transfers of numeric block data.
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Data Types

The analyzer uses a number of different data types during data transfers.
Data transfer occurs in response to a query. The dafa type used is determined
by the parameter being queried. The different parameter types are described
in the “Parameter Types” section of Chapter 10. Data types described in this
section are:

Numeric Data.
Character Data
String Data
Expression Data
Block Data

Numeric Data

The analyzer returns three types of numeric data in response to queries:

NR1 data Integers (such as +1, 0, -1, 123, -12345). This is the
response type for boolean parameters as well as some
TIUMETiC parameters.

NRZ data Floating point numbers with an explicit decimal point (such
as 12.3, +1.234, -0.12345).

NR3 data Floating point numbers in scientific notation (such as
+1,23E+5, +123.4E-3, ~456.789E+6).
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Data Types

Character Data

Character data consists of ASCI characters grouped together ir: mmemonics
that represent specific instrument settings (such as MAXimum , MINimum

or MLOGarithmic). The analyzer always returns the short form of the
mnemonic in upper-case alpha characters.

String Data

String data consists of ASCIH characters. The string must be enclosed by a
delimiter, either single quotes (’This is string data.’) or double quotes
("This is also string data."). To include the delimiter as a character in
the string it must be typed twice without any characters in between. The
analyzer always uses double quotes when it returns string data,

Expression Data

Expression data consists of mathematical expressions that use character
parameters. When expression data is sent to the analyzer it is always
enclosed in parentheses (such as (IMPL/CH1SMEM) or (IMPL)}). The analyzer
returns expression data enclosed in double quotes.
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Data Types

Definite Block Length

Block Data

Block data are typically used to fransfer large quantities of related data (like a
data trace). Blocks can be sent as definite length blocks or indefinite fength
blocks — the instrument will accept either form. The anaiyzer always returns
definite length block data in response to queries.

The general form for a definite block length transfer is:
#<num_digits><num_bytes><data_bytes>

In the definite length block, two numbers must be specified. The single
decimal digit <num_digits> specifies how many digits are contained in
<num_bytes>. The decimal number <num_bytes> specifies how many data
bytes will follow in <data_bytes>. An example IBASIC {or HP BASIC)
statement to send ABC+XYZ as a definite block length parameter is shown,
note that the data block contains seven bytes (7) and only one digit is needed
to describe the block length 1.

OUTPUT 716;"#17TABC+XYZ"

R S L
NOTE

definitz fength Block form for your analyzer is:
#<num_digits><num_bytes><data_bytes><Cg><E0I>

<pum_bytes> is the number of <data_bytes> withoul counting <Cr><E0I>.

This analyzer will send an additional <Cg> with EO! asserted for definite biock length transfers. The|




Indefinite Block Length

Data Types and Encoding
Data Types

The general form for an indefinite block length transfer is:

#0<data_bytes><“g><E0I>

After the last data byte is sent, the indefinite length block must be terminated
by sending a carriage return or newline with EOI asserted. This forces the
termination of the program message. An example IBASIC (or HP BASIC)
statement to send ABC+XYZ as an indefinite block length parameter is shown,
note that ,END is used to properly ferminate the raessage.

QUTPUT 716;"#0ABC+XYZ" ,END
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Data Encoding for Large Data Transfers

The FORMat :DATA command selects the type of data and the type of data
encoding that is used to transfer large blocks of numeric data between the
analyzer and a controller. There are two specifiers:

REAL specifies the block data type. Either the definite or indefinite
length syntax can be used. The block is transferred as
a series of binary-encoded floating-point numbers, Data
transfers of the REAL ,84 data type are demonstrated in the
REALDATA example program.

INTeger specifies the block data type. Either the definite or indefinite
: length syntax can be used. The block is transferred as an

array of binary-encoded data with each point represented
by a set of three 16-bit integers. This is the instrument’s
internal format — it should only be used for data that will be
returned to the instrument for later use. Data transfers of
the INTeger, 16 data type are demonstrated in the INTDATA
and LOADCALS example prograins.

ASCii specifies the numeric data type (NR1, NR2 or NR3 syntax).
The data is transferred as a series of ASCll-encoded numbers
separated by commas. ASCii formatted data transfers are
demonstrated in the ASCDATA example program.

Biocks that contain mixed data — both numbers and ASCH characters —
ignore the setting of FORMat : DATA. These blocks always transfer as either
definite length or indefinite length block data. The folowing commands
transfer blocks of mixed data:

PROGram{:SELected] :DEFine
SYSTem:3ET
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Data Encoding far Large Data Transfers

ASCII Encoding

The ANSI X3.4-1977 standard defines the ASCH 7-bit code. When an
ASCH-encoded byte is sent over the HP-IB, bits O through 6 of the byte

(bit 0 being the least significant bit) correspond to the HP-IB data lines DIO1
through DIO7. DIOS is ignored.

When ASCIH encoding is used for large blocks of data, the number of
significant digits to be returned for each number in the block can be specified.
For example, the following command returns all numbers as NR3 data with 7
significant digits.

FORMat :DATA ASCii,T7

Binary Encoding

When binary encoding is used for large blocks of data, all numbers in the
plock are transferred as 32-bit or 64-bit binary foating point numbers or as
an array of 16-bit integers. The binary floating-point formats are defined in
the IEEE 754-1985 standard.

FORMat :DATA REAL,32 selects the IEEFE 32-bit format (not sup-
ported by IBASIC or HP BASIC).

FORMat :DATA REAL,64 selects the IEEE 64-bit format.
FORMat :DATA INTeger,16 selects the 16-bit integer format.
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Data Types and Encoding

Byte Swapping

PC compatibles frequently use a modification of the IEEE foating point
formats with the byte order reversed. To reverse the byte order for data
transfer into a PC, the FORMat :BORDer command should be used.

FORMat :BORDer SWAPped selects the byle-swapped formal
FORMat :BORDer NORMal  selects the stondard format
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Using Status Registers

The analyzer’s status registers contain information about the condition of the
network analyzer and its measurements. This section describes the registers
and their use in HP-IB programming.

Example programs using the status registers are included in Chapter §,
“Example Programs.” These programs include SRQ and GRAPEICS which
use service request interrupt routines, PASSCTRL which uses the status byte
to request control of the HP-IB and LIMITEST which uses the Limit Fail
condition register.
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General Status Register Model

The analyzer’s status system is based on the general status register model
shown in Figure 5-1. Most of the analyzer’s register sets include all of the
registers shown in the model, although commands are not always avaiiable
for reading or writing a particular register. The information flow within a
register set starts at the condition register and ends at the register summary
bit (see Figure 5-2). This flow is controlled by setting bits in the transition
and enable registers.

Two register sets - the Status Byte and the Standard Event Status
Register — are 8-bits wide. All others are 16-bits wide, but the most
significant bit (bit 15) in the larger registers is always set to 0.

Condition Register { STATus:<rmemonic>:CONDitionT }
Pasitive Transition Filter { STATus:<mnemonic>:FTRansition |
Negative Transition Fiter { STATus <mnemonic>NTRansition }
e Evant Register | STATus:<mnemonic>{EVENI? }
{—-Enable Register | STATus:<mnemonic>EnNASIe §

|
.
Bit Weights ; ‘
g 8it 0 condition {0 | i | | )
|tz Bit 1 condition [ 1 | JiL Lo | |
24 Bit 2 condition [ 2 ] Tl || [ ] +
KR : F3 ] 1 | - 7
4.1 4 Sl
S ] 1 t ] &
5| 64 6 il " ] » =
N 7 r 2 o !
(5] 22;; 5 '} % — - Mg -2 To Summary Bit
e a1 EX R . [ »
0 1024 10 T - T >
1 2.048 g S w1
D 409 7 i . | ,/
3810z iz | il 1 - >
(4] 16384 1] I i - - >
[15] 32768 Bit 5 congition {12} 1T ) . {8

Figure 5-1. General Statas Register Madel




Using Status Registers
Gieneral Status Begister Model

Condition Register

Condition registers continuously monitor the instrument’s hardware and
firmware status. Bits in a condition register are not latched or buffered, they
are updated in real time. When the condition monitored by 2 specific bit
becomes true, the bit is set to 1. When the condition becomes false the bit is
reset to 0. Condition registers are read-only.

Transition Registers

Transition registers control what type of change in a condition register will
set the corresponding bit in the event register. Positive state transitions

(0 to 1) are onty reported to the event register if the corresponding positive
transition bit is set to 1. Negative state transitions (1 to 0) are only reported
if the corresponding negative transition bit is set to 1. Setting both transition
bits to 1 causes both positive and negative changes to be reported. Transition
registers are read-write, and are unaffected by *CL3 (clear status) or queries.
They are reset to instrument default conditions at power up and after *RST
and SYSTem:PRESet commands.

Event Register

Event registers latch any reported condition changes. When a transition bit
allows a condition change to be reported, the corresponding event bit is set
to 1. Once set, an event bit is no longer affected by condition changes. ¥

remains set until the event register is cleared. Event registers are read-only.

An event register is cleared when you read it. All event registers are cleared
when you send the *CLS (clear status) command.




Using Status Registers
General Status Register Model

Enable Register

Enable registers control the reporting of events (latched conditions} to the
register summary bit. If an enable bit is set to 1 the corresponding event

is included in the logical ORing process that determines the state of the
summary bit. (The surmmary bit is onlty set to 1 if one or more enabled event
bits are set to 1.) Summary bits are recorded in the instrument’s status byte.
Enable registers are read-write and are cleared by *CLS (dear status).

Positive
Transition
Hegister

Fnable
FRegister
I -
Y
_{_\“’" | To
o) ) OR AND Summary
Bit
Conditien Event
Register Register
1 1m0
- Note:
The Evert Register remains set until it is read
MNegaiive or the *CLS command is sent.
Transition
Register

Figure 5-2. Flow of information within a register set




How to Use Registers

There are two methods of accessing the information in status registers:
s The direct-read method.
e The service request (SRQ) method.

In the direct-read method the analyzer is passive. It only tells the controller
that conditions have changed when the controller asks the right guestion. In
the SRQ method, the analyzer is more active. It tells the controller when
there has been a condition change without the controller asking. Either
method allows you to monitor one or more conditions.

The following steps are used to monitor a condition with the direct read
method:

1. Determine which register contains the bit that monitors the condition.
2. Send the unique HP-IB query that reads that register.
3. Examine the bit to see if the condition has changed.

The direct-read method works well when it is not necessary to know

about changes the moment they occur. It does not work well if immediate
knowledge of the condition change is needed. A program that used this
method to detect a change in a condition would need to continuously read the
registers at very short intervals. The SRQ method is better suited for that
type of need.
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The Service Request Process

The following steps are used to monitor a condition with the SRQ method:
1. Determine which bit monitors the condition.

2. Determine how that bit reports to the request service (RQS) bit of the
Status Byte.

3. Send HP-IB comumands to enable the bit that monitors the condition and to
enable the summary bits that report the condition to the RQS bit.

4. Enable the controller to respond to service requests.

When the condition changes, the analyzer sets its RQS bit and the HP-IB's
SRQ line. The controller is informed of the change as soon as it occurs. The
time the controller would otherwise have used to monitor the condition can
now be used to perform other tasks. The controller’s response to the SRQ is
determined by the program being run.




Using Status Registers
The Service Reguest Process

Generating a Service Request

A service request is generated using the Status Byte. As shown in Figure 5-3,
the analyzer’s other register sets report to the Status Byte. Some of them
report directly while others report indirectly through other register sets.

from other Staius Sarvice
register Byte Request
sels register enable
register
0] Z >
] o B
o7 | m >
3 | o >
En - HE T
i o ] -
LA
- 4 o P

Service L
Service Reguest
Boguest &————— Process

{SRG)

Figure 5-3. Generating a Service Request

5-8




tsing Status Registers
The Service Bequest Process

The process of preparing the analyzer to generate a service request, and the
handling of that interrupt when it is received by a program, are demonstrated
in the SRQ example program,

When a register set causes its sumumary bit in the Status Byte to change from
0 to 1, the analyzer can initiate the service request (SRQ) process. If both the
following conditions are true the process is initiated:

¢ The corresponding bit of the Service Reguest enable register is
also set to 1.

e The analyzer does not have a service request pending. (A service request is
considered to be pending between the time the analyzer’s SRQ process is
initiated and the time the controller reads the Status Byte register with a
serial poll.)

The SRQ process sets the HP-IB’s SRQ line true and sets the Status Byte's
request service (RQS) bit to 1. Both actions are necessary to inform the
controlier that the analyzer requires service. Setting the SRQ line informs
the controller that some device on the bus requires service. Setting the RQS
bit allows the controller to determine that the analyzer was the device that
initiated the reguest.

When a program enabies a controller to detect and respend to service
requests, it should instruct the controller to perform a serial poll when the
HP-IB’s SRQ line is set true. Each device on the bus returns the contents of
its Status Byte register in response to this poll. The device whose RQS bit is
set to 1is the device that reguested service.

NUTE

When the analyzer’s Status Byte is read with a serial poll, the ROS bit is reset to 0. Other bits in the
register are net affected.

As fraplied in Figure 5-3, bit 6 of the Status Byte register serves two
functions; the request service function (RQS) and the master summary status
function (MSS). Two different methods for reading the register allow you to
access the two functions. Reading the register with a serial poll allows you to
access the bit’s RQS function. Reading the register with *3TB ailows you to
access the bit’s MSS function.




The Analyzer’s Status Register Sets

The analyzer uses eight register sets to keep track of instrument status:

Status Byte *$TRB? and *SRE
Device Status - STATus:DEVice
Limit Fail STATus :QUEStionable:LIMit

Questionable Status STATu=:QUEStionable
Standard Event Status *ESRT and *ESE

Measuring Status STATus:0PERation:MEASuring
Averaging Status STATus:0PERation:AVERaging
Operational Status STATus:0PERation

Their reporting structure is summarized in Figure 5-4. They are described in
greater detail in the following section,

NBTE

Register bits ngt explicitly presented in the foflowing sections are not ysed by the analyzer. A guery 10
one of these hits returns & velue of .
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Figure 5-4. Analyzer Register Sets




Using Status Pegisters
The Analyzer's Status Register Sets

Status Byte

The Status Byte register set summarizes the states of the other register sets
and monitors the analyzer’'s output gueue. It is also responsible for generating
service requests (see “Generating a Service Request” earlier in this chapter).

See Figure 5-5.
senal poll loft & = Regquest Service)
i-__ *§TB? (bit © = Master Summary Status)
it Weights ; E—-—-——*SRE

= | —— ——
(el 0] ] "
R KA 1 S,
% 4 Device Status Summary [ 2§ | £
2] e Cuestiongble Status Summary |3 | - =
411 Message Available | 4 | ] £

g 3z Standarg Event Summary _[= O g
i X Reguest Service/Master Summary Status  [Rosmss| - i X | 7”)-
7] 188 Oparational Status Summary 7 L

J

Figure 5-5. The Status Byte Register Set

The Status Byte register set does not conform to the general status register
model deseribed at the beginning of this chapter. It contains only two
registers: the Status Byte register and the Service Request enable register.
The Status Byte register behaves like a condition register for all bits except
bit 6. The Service Request enable register behaves like a standard enable
register except that bit 6 is always set to 0.
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Bits in the Status Byte register are set to 1 under the following conditions:

Device Status Summary

Questionable Status Summary

Message Available

Standard Event Status

Summary

Master Summary Staius

Request Service

Operational Status Summary

(bit 2) is set to 1 when one or more enabled
bits in the Device Status event register are
set to 1.

(bit 3) is set to 1 wher one or more enabled
bits in the Questionable Status event register
are set to 1.

(bit 4} is set to 1 when the output queue
CONtAINS 4 response message.

(bit 5} is set to I when one or more enabled
bits in the Standard Event Status event
register are set to L.

(bit 8, when read by *STB) is set to 1 when
one or more enabled bits in the Status Byte
register are set to 1.

(bit 6, when read by serial poll) is set

to ! by the service request process (see
“Generating a Service Reguest” earlier in
this chapter}.

(bit 7) is set to 1 when one or more enabled
pits in the Operational Status event register
are set to 1.
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The commands used to read and write the Status Byte registers are listed
below:

SPOLL an IBASIC {or HP BASIC) command used in the service
reguest process to determine which device on the bus is
requesting service.

*STB? reads the value of the instrument’s status byte. Thisis a
non-destructive read, the Status Byte is cleared by the *CLS
cornmand.

*SRE <num> sets bits in the Service Request Enable register. The current
setting of the Service Request Enable register is stored in
non-volatile memory. If #PSC has been set, it will be saved
at power on.

*SRE? reads the current state of the Service Reguest Enable
register.
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Device Status Register Set

The Device Status register set monitors the state of device-specific
pararneters.

Bits in the Device Status condition register are set to 1 under the foliowing
conditions:

Key Pressed  (bit 0) is set to 1 when one of the analyzer’s front panel
kevs has been pressed.

Any Softkey (bit 1) is set to 1 when one of the analyzer’s softkeys has
Pressed been pressed.

Any External (bt 2) is set to 1 when a key has been pressed on an
Keyboard Key external keyboard connected to the DIN KEYBOARD
Pressed connector on the rear panel of the analyzer.

Front Panel (bit 3) is set to 1 when the anatyzer’'s front panel knob is
Knob Turned  turned.

w
T
i

W]
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Limit Fail Register Set

The Limit Fail register set monitors limit test results for both measurement
channeis.

Bits in the Lirnit Fail condition register are set to 1 under the following
conditions (refer aiso to Figure 5-6.)

Measurement  (bit () is set to 1 when limit testing is enabled and any point
Channel 1 on measurement channel 1 fails the limit test, or when any
Limit Failed enabled marker limit on measurement channel 1 has fadled.

Measurement  (bit 1} is set to 1 when limit testing is enabled and any point
Channel 2 on measurement channe! 2 fails the Hmit test, or when any
Limit Failed enabled marker limit on measurement channel 2 has failed.

Measurement  (bit 2) is set to 1 when any enabled marker limit on
Channel 1 measurement channel ! has failed.

Marker Limit

Failed

Measurement  {(bit 3) is set to 1 when any enabled marker limit on
Channel 2 measurement channel 2 has failed.

Marker Limit

Failed
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Figure LIMFAIL here.

Figure 5-6. The Limit Fail Register Set

Insert 9x17 drawing cdélc
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Questionable Status Register Set

The Questionable Status register set monitors conditions that affect the
quality of measurement data.

Bits in the Questionable Status condition register are set to 1 under the
following conditions:

Limit Fail (bit 9) is set to 1 when one or more enabled bits in the Limit
¥ail event register are set to L.

Data (bit 10} is set to 1 when a change in the analyzer’s
Questionable  configuration requires that new measurement data be taken.
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Standard Event Status Register Set

The Standard Event Status register set monitors HP-IB errors and
synchronization conditions. See Figure 5-7.

— #ESR7
Bif Weights L—-—*ESE
1 Operation Complete 0 | 7;’ h
2 Request Control 11 . pod |
4 Query Error - {7 L ol
i 2 ?6 Device Dependent Error 3 m =t . BTS
147 Execution Error 4 L Q Status Byt
5 32 Commend Error |5 | o & e
r§; o4 User Reouest & S5
(1128 Powsr On 7 L w4

Figure 5-7. The Standard Event Status Register Set

The Standard Event Status register set does not conform to the general status
register model described at the beginning of this section. It contains only two
registers: the Standard Event Status event register and the Standard Event
Status enable register. The Standard Event Status event register is simnilar

to other event registers, but behaves like a register set that has a positive
transition register with all bits set to 1. The Standard Event Status enabie
register is the same as other enable registers.

Operation (bit 0} is set to one when the following two events occur
Complete (in the order listed):

s The *#0PC command is sent to the analyzer.

+ The analyzer completes all pending overlapped
comrands.
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Request Control

Query Error

Device Dependent
Error

Execution Error

Command Error

Using Status Registers
The Analyzer's Status Hegister Sets

(bit 1) is set to 1 when both of the following conditions
are true:

o The analyzer is configured as a talker/listener for HP-IB
operation.

s The analyzer is instructed to do something (such as
plotting or printing) that requires it to take control of
the bus.

(bit 2) is set when the command parser detects a query
erTor. A query error indicates: *

1. an attempt to read data from the Output Queue when
rio data was present.

2. that data in the Output Queue was lost. An exampile
of this would be queune overflow.

{(bit 3) is set to 1 when the command parser detects a
device-dependent error. A device-dependent error is any
analyzer operation that did not execuie properly due

to some interanal condition such as overrange. This bit
indicates that the error was not a command, guery, or an
eXeCcuiion error.

(bit 4) is set to 1 when the command parser detects an
execufion error. Execution errors occur when:

1. a <PROGRAM DATA> element recgived in a command
was outside the legal range for the analyzer, or
inconsistent with the operation of the analyzer.

2. the analyzer could not execute a valid command due
to some analyzer condition.

(bit B) is set to 1 when the command parser detects a
command error. The following events cause a command
e1ror:

1. An IEEE 488.2 syntax error. This means that the
analyvzer received a message that did not follow the
syntax defined by the 488.2 standard.

2. A semantic error occurred. For exaraple, the analyzer
received an incorrectly spelled commmand. Another
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example would be that the analyzer received an
optional 4588.2 command that if does not implement.

Power On (bit 7y is set to 1 when you turn on the analyzer.

The commands used te read and write the Standard Event Status registers are
listed below:

*EIR? reads the value of the standard event status register.

*ESE <num> sets bits in the standard event status enable register. The
current setting of the standard event statue enable register
is stored in non-volatile memory. If *PSC has been set, it
will be saved at power on.

*ESE? reads the current state of the standard event status enable
register.
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Measuring Status Register Set

The Measuring Status register set monitors conditions in the analyzer’s
measurement process.

Bits in the Measuring Status condition register are set to 1 under the
following conditions:

Channel 1 Measuring  {bit 0) is set to 1 while the analyzer is collecting
measurement data on channel 1.

Channel 2 Measuring  (bit 1) is set to 1 while the analyzer is collecting
measurement data on channel 2.

Averaging Status Register Set

The Averaging Status register set monitors conditions in the analyzer's
measurement process when the trace averaging function is in use.

Bits in the Averaging Status condition register are set to 1 under the following
conditions:

Measurement Channel (bit 0) is set to 1 while the analyzer is sweeping on

1 Averaging measurement channel 1 and the number of sweeps
completed (since “average restart”) is less than the
averaging factor.

Measurement Channel (bit 1} is set to 1 while the analyzer is sweeping on

2 Averaging measurement channel 2 and the number of sweeps
completed (since “average restart”) is less than the
averaging factor.
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Operational Status Register Set

The Operation Status register set monitors conditions in the analyzer's
measurement process, disk operations, and printing/plotting operations. It
also monitors the state of the current HP Instrument BASIC program.

Bits in the Operational Status condition register are set to 1 under the
following conditions:

Calibrating
Settling
Measuring
Correcting
Av.eraging
Hardcopy
Running

Test Running

Program Running

(bit 0) is set to 1 while the instrument is zeroing the
broadband diode detectors.

(bit 1) is set to ! while the measurement hardware is
settling.

(bit 4) is set to I when one or more enabied bits in the
Measuring Status event register are set to 1.

(bit 7) is set to 1 while the analyzer is performing a
calibration function.

(bit 8) is set to 1 when one or more enabled bits in the
Averaging Status event register are set to 1.

(bit 9) is set to 1 while the analyzer is performing a
hardcopy (print or plot) function.

(bit 10) is set to 1 when one of the analyzer’s internal
service tests is being run.

(bit 14} is set to 1 while an HP Instrument BASIC
program is running on the analyzer’s internal controller.
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STATus:PRESet Settings

Executing the STATus:PRESet command changes the settings in the enable
(ENAB), positive transition (PTR) and negative transition (NTR) registers. The
table below shows the settings after the corumand is executed.

Register Set ENABle PTRansition | NTRansition
5TATus :DEVice al Os aff 1s all Os
STATus:QUESticnable:LIMit all 1s aff 1s all Os
STATus:QUESticnable ajl Os af 1s all Og
STATus:0PERation:MEASuring al 1s alt Os alt 1s
STATus:0PERation:AVERaging all s all Os all 1s
STATes:0PERation all O3 all 1s all Os
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Analyzer Register Set Summary

Device

Any Key Pressed

Any Boftkey Fressed
Any Ext. Keybd. Pressed
Front Paonei Knob Turned
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Trace Data Transfers

This chapter explains how to read (query) the measurement data trace from
the analyzer into your program. It also describes how to send data from your
program to the analyzer’s measurement arrays. Accessing the measurement
arrays is done using SCPI commands. If you are using IBASIC (Option 1C2),
you can also access the measurement arrays using high-speed subroutines.
Refer to the HP Instrument BASIC User’s Handbook for more details.

Figure 6-1 is a data processing flow diagram that represents the flow of
numerical data. The data passes through several math operations, denoted in
the figure by single-line boxes. Most of these operations can be selected and
controlled with the front panel CONFIGURE block menus. The data is stored
in arrays along the way, denoted by double-line boxes. These arrays are
places in the flow path where data is accessible via HP-IB. While only a
single flow path is shown, two identical paths are available, corresponding to
measurement channels 1 and 2. :

Row Oata _— Rt . Frror A ) —— Corrected
ABR... ato T Correction veraging | o Dato
1 1
Y
Error Corrected !
Caoefficient ¥ ey
AFrays erory l ;
']
E
[ o -
— Trace [ Flectrical s , - -
Tronsform
o wath — Deloy S e

cormat Formatted I Oftset = Dete Trace
rmat
i Artays - Scgie 1———» Mernory Troce

T
I—b Markers

b | i11it - Tersting

Figure 6-1. Numeric Data Fiow Through the Network Analyzer

6-2




Querying the Measurement Trace Using BASIC

After making a measurement, you can read the resultant measuyrement trace
out of the analyzer using the SCPI query

"TRACE:DATA? CHIFDATA"®

The BASIC program segment below shows how to read the trace from the
analvzer into an array in your program.

10  REAL Trace({1:201)

20 ASSIGN @Hp8711 TG 716

30 ! Take sweep here

40 JUTPUT @Hp8711;“FORM:DATA ASCII,5”

50 OUTPUT @Hp8711;"TRACE:DATA? CHIFDATA"

80  ENTER @Hp8711;Trace(*)

70  DISP Trace{l),Trace(2),Trace{3),". . . ."

In this program, the TRACE:DATA? query refurns all of the measurement
points as a single block. The analyzer computes the value for each point
using the measurement format selected by the [FORMAT] menu (CALC:FORM
SCPI comunand), and returns a block of data called the formatted data array.
The values of each point correspond to the values displayed on the screen, or
those shown in the marker readouts. The frequency stiraulus value (X-axis) of
each point is not returned by the TRACE:DATAT guery,; only the measurement
response (Y-axis) values are returned.

When transferring the block of trace data, you may select either binary or
ASCII data encoding. This is explained in Chapter 4 in the section titled
“Data Encoding for Large Data Transfers.” Notice that the terms “encoding
format” and “measurement format” are not the same. The encoding

format determines how the numbers are represented as bytes, while the
measurement format corresponds to the meaning of the value of the numbers.

The easiest way to transfer a measurement data trace is to use ASCII data
encoding.

In the example above, the array Trace(1:201) contains 201 real (floating point)
numbers. The SCPI command "FORM:DATA ASCII,5" specifies ASCH data
encoding, with 5 significant digits. The command "TRACE:DATA? CH1FDATAY
instructs the anatyzer to send the measurement trace. The ENTER statement
reads the measurement data sent by the analyzer into the Trace{1:201) array.
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It is important to make sere that the Trace array declared in your program

is the same size as the measurement trace on the analyzer, or an error will
occur, The ENTER statement attempts to read data from the analyzer untit

it completely fills the Trace array, at which point if expects to receive a
end-of-data terminator from the analyzer. To be safe, your program should
use the "SENS :SWE:POIN" SCPI command to set the number of measurement
data points to the desired value.

Refer to the example program ASCDATA in Chapter § for a complete
example.

10
20
30
40
50
80
70

Smith Chart and Polar Formats

Each measurement point is represented by a single floating point number.
This is the case for all of the analyzer’s measurement formats except Smith
Chart and Polar in the HP 8712C and 8714C. When Smith Chart or Polar
format is selected, each point is represented by two numbers, the first one
being the real portion and the second being the imaginary portion of the
comaplex measurement value.

Below is a modified example program that will work when using Smith Chart
or Polar formats.

REAL Trace{1:201,1:2)

ASSIGN €Hp87i1i TC 716

! Take sweep here

QUTPUT @Hp8711i;"FORM:DATA ASCII,B"

QUTPUT @Hp8711;"TRACE:DATAY CH1iFDATA"

ENTER @Hp8711;Trace(x) .

DISP Trace(i,1),Trace(i,2),". . . .M Trace(201,1) ,Trace(201,2)

6-4 & indicates HP 8712C/14C only




Querying the Measurement Trace Using SICL

This section includes a complete SICL C program that shows how to read the
meastrement trace from the analyzer.

st st ook s o sk s oo s o o o sk ok o KK o o o ok ok ko ok skt sk skl o ek Kok okl ook 3 sk ok sk e sk o ok ok ook ok
* This program takes a sweep, reads the trace, and prints it.

# Tt uses SICL {(Standard Instrument Control Library) to talk

* to the analyzer over HP-IB. o '

*

* On HP-UX, compile using: ce —-Az -0 query_trace query_trace.c -lsicl
ok ko o ok o K ook o ook o ok s sk o ol R o e ko s sk sk sk ok sk koo ook sk ok sk skok ok sk ok ok e ok sk ok ok ok o ok ook ok f

#include <sicl.h> /* For iopen(), iprintf(), iscanf(), INST, ... %/
#include <stdio.h> /* For printf() */
int main(void)
{
INST analyzer; /* Handle used to talk to analyzer */
float data buf[16013; /* measurement trace. 32-bit floats */
int num_trace bytes;
int pt;

num_trace_bytes = sizeof(data_buf); /* Set to max allowable bytes */

/* Open the network analyzer at address 16 */
analyzer = iopen("hpib,18");

/% Clear the bus */
iclear(analyzer);

/* Abort current sweep and put analyzer sweep in hold */
iprintf(analyzer, "ABORT\n");
iprintf(analyzer, "INIT:CGHT OFF\n"};

/* Take one sweep, wait until done */
iprintf(analyzer, "INITI\n");
iprintf(analyzer, "*0PCT\n");




Trace Data Trensfers
Querying the Measurement Trace Using SICL

iscanf (apalyzer, "¥*s");

/* Request the trace data in 32-bit floating point format ®/
iprintf(analyzer, "FORM:BORD NORM\n");
iprintf (analyzer, "FORM:DATA REAL,32\n'");

/% GQuery the trace, read into data_buf[]. */
iprintf (analyzer, "TRAC? CH1FDATA\n");
iscanf(analyzer, "{#bl*c", &num_trace bytes, &data_buf[0]);

/* Print the trace values. */

for (pt = 0; pt < num_trace_bytes/sizeof (float}; pt++) {
printf(“i4d %eg\n", pt, data.buflptl);

¥

/* Close analyzer and exit. */
iclose{analyzer);
return 0;
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Using Binary Data Encoding

The previous section describes how to guery the measurement trace, and
transfer it into your program using ASCE encoding. Binary encoding can be
used for faster data transfers, as shown in the table below:

Table 6-1. Typical Trace Transfer Times {ms)

Mumber of Peints | Binary | ASCII
51 21 a7
207 2 164
407 | | N4
1601 8z | 120

When using binary data transfers, the entire trace is sent from the analyzer
to your program in a block calied a definite length block. The details of block
data are described in detail in Chapter 4. The definite length block contains a
header and a data section. The header indicates how many bytes are in the
data section.

I order to read the definite length block, vour program must first read
the header, and then read the data section. Refer to the example program
REALDATA in Chapter 8 for an exampie of how to do this.

In the REALDATA program, yvou will notice the following lines which read the
definite biock header:

180  ENTER @Hp8711 USING "%,4,D";A$,Digits
190 ENTER @Hp8711 USING "¥%,"&VAL$(Digits)&"D";Bytes

and these lines which read the data section:

200 ASSIGN @Hp8T11;FORMAT OFF
210  ENTER @Hp8711i;Datai(x)
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Each measurement point in the data section is represented as 4 or 8 bytes
(32 or 64 bits), depending on whether single precision or double precision
nymbers are requested. When using HP BASIC or IBASIC, you must select
double precision numbers to match BASIC's “REAL” data type. Do this
using the SCPI command "FORM:DATA REAL,64". If you are using another
language that supports single precision data types, you can select single
precision using the SCPI cormmand "FORM:DATA REAL,32". Languages such
as QuickBASIC and C have support for both single and double precision
floating poini numbers.

When transferring data using binary encoding, you may need to reverse
the order of the bytes in each measurement point, since PCs frequently
store IEEE floating point numbers with the byte order reversed. To instruct
the analyzer to reverse the byte order of the data, send the command
“FORMAT :BORDer SWAPped" before querying the trace data.
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Trace Data Transfer Sizes

The following table shows how many bytes are transmitted during trace
data transfers. The left column shows the format of the data, which you can
specify using the SCPI command Format:DATA. As you can see, the size of
the measurement point data and trace data varies as you change forinat.

Tahie 6-2. Size of Trace Data Transfers (in Bytes) Using the TRACE:DATA SCP1 Command

Format Type Type af Data Single Measurement Foint 201 Point Trace
{FORMat :DATA)
Real Comptex Real Complex
REAL3Z [EEE 32-Bit 4 B 803 1614
Fioating Point
REAL B4 [EEE B4-hit 8 18 1614 3772
Heating Point
ASCHB ASCH aumbers 13 i 2613 5228
ASCHL3 ASCH numbers 11 2 vl 4422
INT,18 internal Binary e 6 - 1212

When transmitting data in “REAL” or “INT” format, a header is sent before
the data block. The header indicates the size of the data block. The header
size varies in length from 3 to 11 bytes. Refer to Chapter 4 for details on the
header,

Transmitting ASCH data requires no header. The ASCH values are separated
by commas, and a linefeed is sent after the last value. The sizes shown in the
table include the size of the comma(s) and terminating linefeed. Typical data
in ASCIL5 forraat:

-1,2254E+4000,+5.0035E-001,+4.5226E~001,. ..

The analyzer stores its internal data with approximately 5 significant digits
of resohution. Using REAL,32 or ASCH,b format provides sufficient precision
for data transfers. However, REAL 64 may be necessary when using a
programming language which does not support IEEE 32-bit floating point.




Transferring Data with IBASIC

If you are using IBASIC, your IBASIC program can avoid the overhead of
using OUTPUT and ENTER to transfer trace data, and instead use the
analyzer’s built-in high-speed subprograms. These built-in subroutines let
you quickly move data between the analyzer’s measurernent arrays and your
program’s data arrays. For example, to read the analyzer’s formatted data
array, use the following:

10 DIM Fmt(1:201)

20 IKTEGER Chan

30 LOADSUB Read_fdata FROM "XFER:MEM 0,0"
40 Chan=1

50 Read_fdata{Chan,Fmt{*))

Refer to the HP Instrument BASIC User's Handbook for more details.

The table below compares the speed of IBASIC using high-speed transfer
subroutines with that of a fast external controller using the SCFI
TRACE:DATAT CH1FDATA query.

Tahle 6-3. Typical Trace Transfer Times (ms}

Number of Points | Controller Using Binary TRACE :DATAT | IBASIC Using Read_fdata
51 2% 7
o1 23 10
Ll 30 13
1601 &2 32
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Taking Sweeps

When making measurements and guerying traces, your program should
perform the following steps:

1. Place the analyzer's sweep in hoid

2, Initiate a single sweep

3. Wait for the sweep to corplete

4. Query the measurement trace

Use the following program lines perform these steps:

10 OUTPUT @HpS&71i;"ABORT;:INIT1:CONT OFF"
20 QUTPUT @Hp8711;“INIT1"

30 OUTPUT @Hp871i1;"*0PC?Y

35 ENTER @Hp8711;0pc

40 QUTPUT @Hp8711;"TRACE:DATA? CHIFDATA"
45 ENTER @Hp8711;Fmt(*)

If you query the measurement trace while the analyzer is in continuous
sweep, the query will still work, but the data may not be correct. Using INIT
and *OPC? ensures that a complete sweep has finished before you guery the
measurement data. In many cases, you can also use the comraand “*WAI" in
piace of the “*0OPC?” query, replacing lines 30 and 35 above with:

30 ODUTPUT @Hp8711;"+WAI"

However, there are cases where "*WAI" will produce incorrect results. One
case is when using IBASIC's high-speed subprograms to guery the trace data.
kA" only ensures that the SCPI commands following the #*WAI™ are not
executed until the commands before the "#WAI" are complete. Since IBASIC
subprograms don’t use SCPI commands to access the frace data, "*WAI" is
ineffective, and "*0PC?" should be used. '

When using "#0PC7", the ENTER staternent following the "*0PC?" will wait
until the previous SCPI commands are complete, preventing your program
from executing beyond the ENTER statement. When using "*WAI"Y, your
program can continue to run and send SCPI cormmands, and the analyzer will
buffer them and act upon them in order.

For more details, refer to Chapter 2, “Synchronizing the Analyzer and a
Controller.”
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CALC:DATA? versus TRACE:DATA?

The SCPI command "CALC1 :DATATY is functionally equivalent to the
cormmary] "TRACE:DATAT CHIFDATA". The two can be used interchangeably
for trace queries of the formatted measurement data. The "TRACE:DATA"
conunand is more flexible, allowing you to query other measurement arrays
and to download data to rneasurement arrays.
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Querying Single Data Points Using Markers

If you oniy need to query a single data point, you can use a marker query
instead of a trace query. The program segment below shows how to do this
using the SCPI command CALC:MARK.

10
20
30
40
50
60
70

ASSIGN @Hp8711 TO 716
! Take sweep here

0UTPUT @Hp8711;"CALCL:MARK DONY i turn on marker
QUTPUT @Hp8711;"CALC1:MARK1:X 177 MH=z" ! set frequency
OUTPUT @Hp8711;"CALCI1:MARK1:Y?" ! read marker

ENTER @Hp8711;Marker.y
DISP Marker_ y

You can also use the CALC : MARK : FUNC:RES? guery to return the results of a
bandwidth search. For example:

10
20
30
40
50

! Select -3 dB bandwidth

OUTPUT @Hp8T711;"CALC:MARK:BWID -3"

I Get result of bandwidth search

QUTPUT @Hp8711;"CALC:MARK:FUNC:RES?"
ENTER @Hp8711;Bwidth,Center_freq,Q,Loss

For more information on: using markers, refer to Chapter 8, “Example
Programs.”
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Accessing Other Measurement Arrays

The preceding sections describe how to query the formatted data array using
the TRACE :DATA? query with the argument CHIFDATA. The formatted array
is the last array in the analyzer’s data processing chain, and is generally of

most inferest.

The analyzer also allows you o guery other measurement arrays which
are earlier in its data processing chain. Figure 6-2, below, shows the data
processing chain.

Raw Data R Errar i . e Corrected -
AB.R.. netio Tl Correction VETEGING e Data
‘ i
¥
Error ;
Coefficient C;rrected !
Arroye emony “‘ ‘
L» I '
ctrin ! - B t i £
Trace j Electrizal Tronstorm Format ™ Formetted Offset
- Moth i Delay --CJW I—-» Arrays L Soale

e Dete Troce

e Memory Troce

L’ Markers

g 20Tt Testing

Figare 6-2. Numeric Data Fiow Through the Network Anatyzer

cs€5a

The first array is the Raw Data Array, which contains each of the separate
input components (A, B, R, B*, R*, X, Y, AUX) immediately after they are

raeasured. These arrays can be queried and set, but doing so is of limited

use, since the data values contained in the arrays are uncorrected, and are
not directly correlated to any meaningful reference, such as {(} 4Bm.
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Trace Data Transfers
Accessing Other Measurement Arrays

The Error Coefficient Arrays contain default correction values or values
created during a measurement calibration. These arrays can be gueried

and set, but care should be exercised in setting them since incorrect
measurements may resulf. If you wish to apply your own corrections in
addition to the analyzer’s current correction, the best technique is to use the
Corrected Memory array and the Data/Memory feature, explained below.

The Corrected Data array contains the results of the currently selected
measurement, (Transmission, Reflection, etc.) after error correction and
averaging have been applied. The measurement data in these arrays is
represented as complex number pairs. When measuring the transmission
response of a through cable, the magnitude of the complex numbers wili be
very close to 1.0, When measuring an open circuit, the magnitude of the
compliex numbers will be very close to 0.4, When measuring an ampiifier, the
magnitude of the complex numbers will be greater than 1.0.

The Corrected Memory array is filled with a copy of the Corrected Data array
when the Data —> Memory operation is performed. It can be used to apply
a gain correction to the measured data. This is described in the following
section.

The Formatted Data array contains the measurement data after it has been
formatted using the format selected by the [FORMAT] menu. Querying the
Formatted Data array is described in detail at the beginning of this chapter.
You can also download data to this array, and the analyzer will display the
data using the current Scale and Reference values.
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Applying Gain Correction Using the
Memory Trace

The Corrected Memory array is filed with a copy of the Corrected Data array
when the Data —> Memory operation is performed. By setting the analyzer
to perform Data/Mermnory trace math, you can apply vour own correction
factor to the measurement data trace by filling the Corrected Memory array
with the appropriate complex nurmbers,

In general, you should use the analyzer’s calibration feature to correct for
errors in vour system. However, there may be cases where you wish to
simulate the effect of adding a cable in series with your DUT, and observe
how this imaginary cable will attenuate the measured response versus
frequency. Or you may wish to apply an absolute ofiset to simulate the effect
of adding or removing a pad from the measurement. These simulations are
easily accomplished using the Corrected Memory array and the Data/Memory
feature.

The Corrected Data and Memory arrays contain complex linear data, as
opposed to logged data. When displaying the traces using Lin Mag format,
the result of the Data divided by Memory operation {Data/Merm} will be

to divide each point of the data trace by each point of the memory trace.
When displaying data in Log Mag format, the result of Data/Memory will be
equivalent to subtracting the Log Mag value of the Memory trace from that of
the Data trace.
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Trace Date Transfers
Applying Gain Correction Using the
Memory Trace

The following exarple BASIC code segment shows how to dowrdoad a
complex array from your program to the analyzer’s Memory trace. The
program’s “Mem” array is initialized with the proper values such that when
the analyzer computes Data divided by Memory, the desired increasing gain
wili be applied.

100  REAL Mem{1:201,1:2)
110  ASSIGN @Hp8711 TO 7i6
120 ! Fill memory array (denomipator in Data/Mem)
130 ! with values that will result in an
140 ! upward sloping gain factor vs. frequency.
]
I

150 Used to compensate for cable loss vs. frequency
160 ! Adds O dB of gain at start freq; 3 dB at stop freq
170  FOR Pt=1 TO 201

180 Gain_factor_db=3.0%(Pt — 1)/200 ! 0..3 dB Power
180 Gain_factor_lin=10"{Gain_ factor_db/20)

200 Mem(Pt,1)=1.0/Gain_factor_lin ! real

210 Mem(Pt,2)=0.0 ! imag

220 NEXT Pt

230 ! Download to the memory trace

240  OUTPUT @Hp8711;"FORM:DATA ASCII"

250  OQUTPUT €Hp8711;"TRACE:DATA CHiSMEM"; i Note the ";"
260 FOR Pt=1 TD 20%

270 FOR I=t TO 2

280 OUTPUT QHpS8711;",'";Mem(Pt,I); I ¥ote the ;"
290 NEXT I

300 HEXT Pt

310  OUTPUT QHp&7ii;"" ! Send linefeed

320 QUTPUT @Hp8711;"CALC1:MATH (IMPL/CHiSMEM)* ! Data/Mem

The example above downloads data to the corrected memory array. The data
is sent by the program to the analyzer using ASCII encoding. The data is
sent as ASCII characters, separated by commas. The analyzer accepts the
cornma separated list of numbers untit it receives a linefeed to terminate

the command. The program uses semicolons at the end of some OUTPUT
statements to avoid sending a linefeed until all of the data has been sent.
After the last number is sent, the program sends a linefeed, and the analyzer
accepts the data.

Remember, for faster transfers, use binary data encoding instead of ASCIL

6-17




Performing Your Own Data Processing

After the analyzer has made a2 measurement, you ¢an read the measurement
trace and perform your own post-processing on it, and display the result on
the screen. This is done using these steps:

1. Initiate a sweep

2. Wait for the sweep to finish

3. Read the measurement data into an array in your program

4. Perform your post-processing on the measurement data

5. Write (download) the post-processed data to the analyzer’s memory trace.

You may want to instruct the analyzer to display only the mernory trace and
not the data trace, so that only your post-processed data Is seen.
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Trace Data Transfers
Performing Your Own Data Processing

The program below demonstrates how to perform data post-processing. It
takes the measurement data and reverses it, such that the low frequency
data is displayed on the right end of the trace, and the high frequency data is
displayed on the left.

100
110
120
130
140
150
160
170
180
190
200
210
220
230
2356
240
260G
260
270
280
280

! Display the measurement data backwards
REAL Fmt(1:201)

ASSIGH @Hp8&7il TO 716

1

0UTPUT @HpS71L;"FORM:DATA ASCII"
0UTPUT @Hp8711;"ABOR;INIT:CONT OFF;*WAI"
OUTPUT @Hp871%;"DISP:WIND:TRAC1 OFF;TRAC2 ON"
LOoP
! Take sweep

QUTPUT @Hp8711;"INITL ;*WAI"

! Read the trace from the formatted data array

OUTPUT @Hp8711;"TRACE:DATA? CHIFDATA"

ENTER @Hp8711;Fmt(*)

! Download the trace, backwards,

! t0 the formatted memory array

OQUTPUT @Hp8&711;"TRACE:DATA CHIFMEM"; ! Note the ";"
FOR Pt=1 TO 201
QUTPUT @Hp8711;",";Fmt{202-Pt}; ! Note the ";"
NEXT Pt
CUTPUT @Hp8711;"" ! Send linefeed
END LOGOP

This example program uses ASCH trace data transfers. Higher speed can be
achieved using binary data transfers. If using IBASIC, high-speed subroutines
can be used for even greater performance. Refer to the IBASIC Handbook for
details.
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Downloading Trace Data Using
Binary Encoding

Data traces can be downloaded to the analyzer using binary encoding.
Using binary encoding is faster than using ASCI encoding. As mentioned
in Chapter 4, the binary encoded trace is transferred as a block; the block
containing a header and a data section. There are two different types of
blocks that can be used: a definite length block, and an indefinite length
block.

To send trace data using a definite length block, your program must calculate
the nuwmber of bytes in the data segment of the block, and create a block
header which tells the analyzer how many bytes are in the data segment.

For exarnple, if you are sending a trace with 201 data points and using 64-bit
floating point numbers for each data point (‘FORM:DATA REAL,64%), the
block's data segment will contain 1608 bytes (201 points * 8 bytes/point).
The header characters for 2 1608 byte block are: “#41608”. The first digit
after the “#”, “4” tells how many following digits are used to specify the size.
In this case, 4 digits follow, and those digits are “1608”, meaning that the
block contains 1608 bytes.

For example:
TRAC CHIFDATA,#41608<binary_data_starts_here>

When vou send a definite length block to the analyzer, the analyzer will will
read the data segment bytes, stopping when it receives the mumber specified
in the block header.

To send trace data using an indefinite length block, your program simply
sends a block header of “#0”, followed by the data segment. After sending
the data segment, your program must terminate the data block by sending an

EQL The analyzer will read the data segment bytes, stopping when it receives
an EOL To send an EOI using BASIC, yvou can use the statement:

QUTPUT @HpBT11;END
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Internal Measurement Arrays

The following sections describe the sequence of math operations and the
resulting data arrays as the measurement information flows from the raw
data arrays to the display. This information explains the measurement arrays
accessible via HP-IB.

Figure 6-3 is a data processing flow diagram that represents the flow of
numerical data. The data passes through several math operations, denoted in
the figure by single-line boxes. Most of these operations can be selected and
controlled with the front panel CONFIGURE block menus. The data is stored
in arrays along the way, denoted by double-line boxes. These arrays are
places in the flow path where data is accessible via HP-IB. While only a
single flow path is shown, two identical paths are available, corresponding to
measurement channels I and 2.

f :
Raw Dote - Error . #|  Corrected |
A,B,R... Ratio T Carrection E Averaging Lt Doto 3

A }

h i

Error . |

Coefficient C;Wec“ed —

Arrays Memory i

HEE 1

i

L Truce """‘! Fiectrical - Transform - Format | Formatted ”""’"E Offset » Dota Trace
- Math T - ) = R S Arrays — Setle  peede Memory Troce

L’ Markers

e Limit Testing

65850_

Figure 6-3. Numeric Data Flow Through the Network Analyzer
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Trace Data Transfers

Internal Measurement Arrays

Raw Data Arrays

These arrays are linear measurements of the inputs used in the selected

measurement. Note that these numbers are complex pairs. These arrays are
directiy accessible via HP-IB and referenced as CH[112]AFWD, CE{1|2]BFWD

and CH[1|2]RFWD.

Table 6-4. Rawr Data Arrays

Selected Measurement Raw Arrays
Transmission (B/R] B = CH[1|2]BFWD, R = CH[1|21RFWD
Refiaction (A/R} A= CH[1|2]AFYD, R = CH[1|23RFWD
A A = CH[1|2]AFH¥D
B B = CE[1|2]BFHD
R R = CH[1|2]RFWD
Power B* B* = CH[1|218FUWD
Convarsion loss (B*/R"| B - CH[1|2]BFWD, R* = CHL1[2IRFWD
R* & = CHE1!2]RF¥D
AM Delay [YX) Y = CHE1]2]1BFWD, X = CE[1|2]RFWD
X X = CH[1]2]RFYD
Y Y = cE[1|2]BFWD
YR Y = ¢cu[1|2]BFWD, " = CH[1]2]RFWD
YiX, XY Y = CH[1]{2]BFWD, X = CEf1|{2IRFWD

NOTE

Raw data for AUX INPUT is not availeble via HP-IB. Use the corrected date array to access AUX
INPUT data.
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Trace Dats Transfers
Internal Measurement Arrays

Ratio Calculations

These are performed if the selected measurement is a ratio (e.g. A/R or B/R).
This is simply & complex divide operation. If the selected measurement is
absolute (e.g. A or B), nc operation is performed.

Error Correction-

Error correction is perfermed next if correction is turned on. Error correction
removes repeatable systematic errors (stored in the error coefficient arrays)
from the raw arrays. The operations performed depend on the selected
measurement type.

Error Coefficient Arrays

The error coeficient arrays are either default values or are created during
a measurement catibration. These are used whenever correction is on.
They contain cormplex number pairs, and are accessible via HP-IB and are
referenced as CH[1]2]SCORR1, CH[1]2]1SCORR2, CH[1]2]SCORR3 and
CH[1[|2]SCORR4.
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Trace Data Trarsiers
Internal Measurement Arrays

Takle 6-5. Error Coefficient Arrays

Selected Measurement Errar Coeffictent Arrays
Transmissicn {B/R} Response CHE[1!2]JSCORR] = Tracking
Trangmissicn {B/R] Response & lselation CE[1]23SCORRL = Tracking

CHI1|2ISCORR2 = Isslation Term

#

Transmission {B/R] Enhenced Response CH[1|2]1SCORRL .

]

Qirectivity
CH[1|2]SCORR2 = Source Math
CH[1]2]SCORR3 - Reflection Tracking
CH[1|2]SCORR4 = Transmission Tracking

Refiection {A/R] CHE1|21SCORRL = Directivity
CHL1|2]1SCORR2 = Source Match
CHI1i2]SCORR3 = Tracking

Broagband Internal : CH[1123SCORR1 = R" Response

NGTE

These arrays do not epply to Broadband External messurernents.
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Trace Data Transfers
Internal Measurement Arrays

Averaging

Averaging is a noise reduction technique. This calculation involves taking
the complex exponential average of several consecutive sweeps. This
averaging calculation is different than the System Bandwidth setting. System
Bandwidth uses digital filtering, applying noise reduction to the measured
data before it is stored into the Raw Data Arrays.

Corrected Data Arrays

The combined results of the ratic, error correction and averaging operations
are stored in the corrected data arrays as complex number pairs. These
arrays are accessible via HP-IB ang referenced as CH[1[2]SDATA.

Corrected Memory Arrays

¥ the Data—>Mem or Normalize operations are performed, the corrected
data arrays are copied into the corrected memory arrays. These arrays are
accessible via HP-IB and referenced as CH[1[2]SHEM.
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Trace Datz Transters
Internal Measurement Arrays

Trace Math Operation

This selects either the corrected data array, or the correcied memory array, or
both to continue flowing through the data processing path. In addition, the
complex ratio of the two (Data/Memory) can also be selected. If memory is
displaved, the data from the memory arrays goes through exactly the same
data processing flow path as the data from the data arrays.

$ Electrical Delay

This block adds or subtracts phase, based on the settings of Phase Offset,
Electrical Delay, and Port Extension. The Electrical Delay and Port Extension
features add or subtract phase in proportion to frequency. This is eguivalent
to “line stretching” or artificially moving the measurement reference plane.
(See the HP 8712C/14C User’s Guide for more details on these features.)

Transform (Optién 100 only)

This block converts frequency domain data into distance domain, or into an

SRL impedance value when measuring fault location or SRL. The transform

employs an inverse fast Fourier transforra (FFT) algorithm to accornplish the
conversion,
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Trace Dara Transfers

Formatting

This converts the coraplex nurnber pairs into a scalar representation for
display, according to the selected format {e.g. Log Mag, SWR, etc). These
formats are often easier to interpret than the complex number representation.
Note that after formatting, it is impossible to recover the complex data.

Formatted Arrays

The results so far are stored in the formatted data and formatted memory
arrays. It is irmportant to note that marker values and marker functions are
a1 derived from the formatted arrays. Limit testing is also performed on the
formatted arrays. These arrays are accessible via HP-IB and referenced as
CHI1[2]FDATA and CE[1]|2]FMEM.

Offset and Scale

These operations prepare the formatted arrays for display. This is where the
reference position, reference value, and scale calculations are performed, as
appropriate for the format.
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Using Graphics

Tre analyzer has a set of user graphics cormmands that can be used to create
graphics and messages on the display. The GRAPHICS example program uses
some of these commands to draw a simple setup diagram. These commands,
listed below, are of the formu:

DISPlay:WINDow[112110] :GRAPhics :<mnemonic>.

The number specified in the WINDow part of the command selects where the
graphics are to be written.

WINDowl draws the graphics to the channel 1 measurement screen.
(This is the default if no window is specified in the
MNemonic. )

WINDow?2 draws the graphics to the channel 2 measurement screen.

WINDowi0 draws the graphics to an IBASIC display partition. (This

window is only available on instruments with IBASIC —
Option 1C2)

o0 e I
NOTE

\When graphics commands are used 1o write directly to a measurement screen they write to the static
graphics plene {the same plane where the graticule is drawnl. There i no sweep-te-gweep spesd
peratty ance the graphics have been drawn.
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Using Graphics

Unless otherwise specified, the graphics commands listed below start at the
current pen location. All sizes are dimensioned in pixels.

DISPlay:WINDow[112110] :GRAPhics:CIRCle <y_radius>
DISPlay:WINDow[1]2]10] :GRAPhics:CLEar
DISPlay:WINDowi1|2]10] :GRAPhics:COLor <pen>

e color choices are: ¢ for erase, 1 for bright, 2 for dun
DISPlay:WINDow[1}2[10] :GRAPhics[:DRAW] <new_x>,<new_y>
DISPlay:WINDow[1{2{10] :GRAPhics:LABel <string>
DISPlay:WINDow[112]10] :GRAPhics:LABel :FONT <font>

e font choices are: SMAL1, HSMall, NORMal, HNCRmal, BOLD, HBOLG,
SLANt, ESLant
(H as the first letter of the font name indicates nighlighted text - inverse
video).

DISPlay:WINDow[1]2110] :GRAPhics :MOVE <new_x>,<new_y>
DISPlay:WINDow[1]2]101 :GRAPhics:RECTangle <width>,<height>

DISPlay:WINDow[1]2]10] :GRAPhics:SCALe
<ymind,<xmax>,<ymin>,<ymax>

DISPlay:WINDow[112]10] :GRAPhics:STATe?




Window Geometry

Even though there are only three graphics windows, these windows can have
different sizes and locations.

The size and location of the graphics window are determined by the display

configuration currently in use — split screen measurements, full screen

measurements, and full or partial IBASIC display partitions will affect the
dimensions of the graphics window in use.

The sizes of the different graphics windows are listed below. Figure 7-1
shows the IBASIC display partitions.

e Measurement channel 1 or 2 full screen measurement: width =501 pixels,
height=401 pixels.

height=201 pixels.

IBASIC full screen display: width =537 pixels, height=439 pixels.
IBASIC upper display: width=>537 pixeis, height = 199 pixels.

e IBASIC lower display: width=537 pixels, height= 197 pixels.

{0439}

00

TEASIC FULL display parttion

B3 438}

(537,03

(21993

(0.0}

1EASIC UPPER disploy  partition

{537.199]

37,6}

GRED

©0)

WASIC LOWER dimpioy purfilion

(537187}

(5257.0)

Figure 7.1. Pixel Dimensions with Available Display Partitians

Measurement channel 1 or 2 split screen measurement: width=>501 pixels,

hpd1e

There i3 a set of queries that can be used to determine the size and location
of the display window in use.
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Using Graphics
Window Geometry

These queries, listed below, return the width and height of the window or the
absolute location of its lower left or upper right corners. Al the coordinates
and sizes are dimensioned in pixels.

DISPlay:WINDow([1|2]|10] :GEOMetry:LLEFt?
DISPlay:WINDow[1]2]10]:GEOMetry:SIZE?
DISPlay:WINDow[1]2]|10]:GEDMetry:URIGht?

NOTE

The origin of EVERY graphics window is its lower ieft comer. The locations returned in response to
the LLEFt and URIGht are refative 1o the ABSDLUTE origin of the entire display NOT to the
graphics window




The Graphics Buifer

The analyzer has a graphics buffer that is used to refresh the graphics display
if needed. When the buffer is full, additional graphics can stili be drawn —
BUT they will not be refreshed. The graphics buffer can be turned on and
off using the following command (which is used in the GRAPHICS example
program).

DISPlay:WINDow:GRAPhics:BUFFer[:STATe] <ON|OFF>
The graphics buffer will hold up to:

500 lines

40 circles

40 rectangles

50 strings (60 characters long)

Use the following command ¢ clear the graphics buffer and user-graphics
dispiay.

DISPlay:WINDow:GRAPhics :CLEar

NOTE

Only graphics that can be refreshed will be printed or plotted. If you intend to print of plot your
graphics, make sure they will it within the graphics buffer.
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Example Programs

Most of the example programs listed in this manual are written in HP BASIC.
They are also compatible with IBASIC (HP Instrument BASIC). An optional
internal controller can be purchased with your analyzer (Option 1C2). This
controller runs IBASIC directly on the analyzer. It controls the analyzer over
an internal interface bus that operates the same way as the external HP-IB
interface. For more information about [BASIC refer to the HP mstrument
BASIC User’s Hamdbook. .

The example programs are provided on two disks that are included with the
network analyzer. Both disks contain the same examples which are written
mainly in HP BASIC; only the disk format is different. The analyzer’s internal
3.5” disk drive is designed to be DOS corapatible, however, it can read from
LIF formatted disks. Therefore, either disk can be used to supply programs
for the analyzer’s internal IBASIC controller.

Example Progrars Disk — DOS Format HP part number 08712-10619
Example Programs Disk — LIF Format HP part number (08712-10021

Because the examples are designed to run in different environments, the
setup at the beginning of each program must determine the operating
environment and properly set the analyzer's HP-IB address. In these
examples, the internal IBASIC controller uses the address 800 when
cormrmunicating with the analyzer (the internal HP-IB is at select code 8).
The default address of 716 is used when the programs are being run on an
external controller.

A version of the following lines is included in most of the example programs.
The use of the Internal (internal-controller) flag varies due to differences in
the programs needs.
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10
20
30
40

50
60
70

80

a0

IF POS(SYSTEM$("SYSTEM ID"),"HP 87") THEN

ASSIGN @Hp8711 TO 800
Internal=l
ELSE

ASSIGN @Hp8711 TO 716
Internal=0
ABORT 7

CLEAR 716

END IF

0

NOTE

The example programs on the disks that were shipped with your analyzer may not appear exactly as
isted in this chapter. The programs on the disks arz the most upto-date versions of eech program.
Aso, check your disk listings for new programs that may not be listed here.

Example Programs

Tdentify the operating system.

I internal, set address to 800.

Set internal-control flag to 1.
If external, set address to 716.

Set iniernal-control flag to G.
Abort all bus transcctions and
give active control of the bus to the
computer.

Send a selected device clear (SDC)
to the analyzer — this clears all
HP-IB errors, resets the HP-IB in-
terfoce and clears syntax errors.
(It does not affect the status re-
porting system.)




Example Programs

The following table shows the sections and example programs that are
contained in this chapter:

Section Title

Example Program

Program Description

Canfiguring Measurements SETUP Sets up & basic measurement, demonstrates use of *WAI
LIMITEST Performs automatic pass/fail testing with limit lines
POWERSWP Performs & power swesp measurament

Transter of Data toffrom the MARKERS Transfers data using markers

Anaglyzer
SMITHMKRY Measures refiection of a filter in Smith chart and poler formats
ASCDAIA Transfers date using ASCIl format
REALDATA Transfers data using the JEEE 64-bit floating poiat REAL format
INTDATA Transfers data using the T8-bit INTEGER format
FAST_CW Transfers marker data in CW sweep mode

Calibration TRANCAL Performs @ transmission calibration
REFLCAL Performs a refiection cadbration
IBADEALS liploads and dewnloads correction arrays
CALKIT This is not & program, &t i an instrument state fila for downloading

user-defined cal kit definitions

instrument Stete and Save/Recall § LEARNSTR Uses the learn string to upload and download instrument sttes
SAVERCL Saves and recalls instrument states, calibrations and date

Hardeopy Controf PRINTPT Uses the serfal and garaliel ports for hardcopy output
PASSCTRL Uses pass control and the HP-IB for hardcopy output
FAST.PRT Provides fast graph dumps to PCLS printers

Service Request SRG Generates @ service request interrupt
SRO_INT Monitors The status repart of the analyzer

File Transfer Over HP-IB GETHLE Transfers a fie from the analyzer to an external controlier
PUTHLE Trangfers a file from an external controller 1 the analyzer

1 For use with HP 8712C and 8714C only




Example Programs

Section Title Example Program Pregram Description
Customized Display GRAPHICS Uses graphics anc softkeys to create customized procedures
GRAPHZ Draws an instrument and DUT onto the display
GETPLOT Demoastrates how to read an HPGL graphics file
Annatation USERANGT Demsnstrates how to use user-defined annutation
FREGBLNK Demenstrates how to conceal sensitive frequency information
KEYCODES Reads key presses and knob positions from the enalyzer
Marker Functions MICR.. MATH Demonstrates haw 1o pregram marker math functions istatistics,
flatness, and RF filter statsi
Marker Limit Testing LHM_RAT Demonstrates how 10 test for @ marker flamess #mit
LIM_PEAK Demonstrates hew 1o test for & markser peak-to-peak ripple limi
LIM_MEAN Demonstrates how 10 test for a marker mean limit
SRL Measurements® MEAS_SRL Demonstrates the effects of various connector madeling on 2
structural rewrn loss (SR} measurement
SRL_SRC initiates an SRL cable scan, then uses the analyzer's status model to
trigger an SRQ when the cabie scan has completed
Fault Location Measuraments® EAULT Demonstrates the effects of varicus fault focation frequency modes on
a cable measuremant
USR_FOC Shows how fault location measurements can be sinplified by using

1 Cption 168 only

7 You must have Option 152, IBASIC, installed 1o use the “"User BEGIN" function




Example Programs

Section Title

Example Program

Program Description

Muttiport Test Set Measurements® | PORT_SEL Uses graphics to show iternal cennections of the HP 870750 when

different ports are selacted
TSET_CAL Attempts to recall “TSET-CALCAL" from non-valatle RAM or the

internal digk drive. If successfid, invokes the recalled test set cal for
wransmission end reflection of measurement channals 1 and 2

TTE Qutput -0 Monitors the user TTL it on rear pans!

AM Delz:n;'2 AMDELAY Demanswates the calibration and AM defay measurement of a
handpass fiher

LAN Usage3 See the Jution 1F7 User’s Guide Tor fistings end information on exemple programs for LAN

usage.

1 For use with the P 87075C muftiport test set,

2 Options 1DA ar 108 only
3 Qption 157 enly
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Configuring Measurements

SETUP

LIMITEST

POWERSWP

Setting up a basic measurement. The example also
demonstrates the use of the *WAI command.

Performing automatic PASS/FAIL testing with limit lines.
The example also demonstrates some methods of combining
mnemonics for more efficient prograrming.

Setting up a power sweep measurement.
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1020
1100
1110
1120

1130 !

1140
1180
11606

1170 !

1180
1180
1200
1210
1220
1230
1240
1250
1260
1270

1280 !

1280
1300

SETUP Example Program

This prograra demonstrates how to set up the analyzer to make a basic
measurement. The *WAI command is used extensively throughout this
program. This has the effect of making sure that the commands are executed
in the order they are received. More information about making measurements
with the analyzer is available in your analyzer's User’s Guide.

'Filename: SETUP

Description:
Set Chanmel 1 to measure filter’s transmission.
Set Channel 2 tc measure filter’s reflection
Prompt user for start and stop freq, and set them.
Take a sweep.
Set Scale and Reference levels.

P T

COM /Sys_state/ @Hp87xx,Scode
t Identify I/0 Port

CALL Iden_port

!

1

! Preset the instrument.

QUTPUT @Hp87xx;"SYST:PRES;*WATI"
i

! Configure the analyzer to measure transmission
t of a filter on channel 1. This is the command
! for the BEGIN Filter Transmissn key sequence.
OUTPUT @©Hp87xx;"CONF 'FILT:TRAN’;*WAI"

]

! Put the instrument in trigger hold mode.
DUTPUT @Hp87xx;"ABCR; :INIT:CONT OFF;*WAIL"
1

! Turn on channel 2.
OUTPUT @Hp87xx ;" "SENSZ:STAT ON;*WAI"
i

! Configure channel 2 to measure reflection. This
! is the command for the CHAN 2 Reflection key sequence.

8-8




1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660

Example Programs
Configuring Measurements

QUTPUT @Hp87xx;"SENS2:FURC ’XFR:POW:RAT 1,0’ ;DET NBAKR"

!

! Wait for the previocus commands to complete execution

! (respond to the *0PC?).

SUTPUT @Hp87xx;"*0PC?"

ENTER @HpS87xx;0pc

1

! Input a start frequency.

INPUT "Enter Start Frequency {(MHz):",Start_f

!

! Input a stop frequency.

INPUT "Enter Stop Frequency (MHz):",Stop_f

!

! Set the start and stop frequencies of the analyzer

! to the values entered.

OUTPUT @Hp87xx;"SENS2:FREQ:STAR";Start.f;"MHz;STOP";Stop.f;"MHz;*WAI"
H

! Trigger a single sweep.

QUTPUT @Hp8&Txx;"IKiT;*0PC?"

1

! Wait for the sweep to be completed.

ENTER @Hp87xx;0pc

1 .

! Set up the scale and reference paramsters for channel 1.
OUTPUT @Ep87xx;"DISP:WINDi:TRAC:Y:PDIV 10 DB;RLEV O DB;RPOS 8"
!

! Now for channel 2.

OUTPUT @Hp87xx;"DISP:WIND2:TRAC:Y:PDIV 5 DB;RLEV O DB;RPOS 8"
]

t Make channel 1 active (transmission)

QUTPUT @Hp8Txx;"SENS1:5TAT ON"

!

! Display the current start and stop frequencies.

DISP "Done measuring. Start =";Start_f;"MHz Step =";Stop_£;"MHz"
END

i




Example Programs
Cenfiguring Measurements

TETO 1 seokokoke ook s s o sk sokesk sk s e s ok ok ok e ok o ok o 3 3K o sk o ok ko sk ok o o sk ok ok s sk s sk ook ok koK ok ok KoK

1680 ! Iden_port: Identify io port to use.

1690 ! Description: This routines sets up the I/0 port address for
1700 ! the SCPI interface. For "HP 87xx" instruments,
1710 ! the address assigned to @Hp87xx = 800 ctherwise,
1720 ! 716,

LT30  F ookt e sk ook o s oo o o o SOk o ook ok ok sk o sk o o o ks s e ko ook ok ok sk o ok ook o
1740 SUB Iden_port

1750 COM /Sys_state/ @Hp87xx,Scode
1760 !

1770 IF POS{SYSTEM$("SYSTEM ID"),"HP 87"}<>0 THEN
1780 ASSIGN @Hp87xx TG 800
1790 Scode=8

1800 ELSE

1810 ASSIGH @Hp87xx TO 716
1820 Scode=7

1830 END IF

1840 !

1850 SUBEND !Iden_port

1860 !

8-10
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1000
1010
1020
10306
1040
1060
1060
107G
1080
1090
1100
1110
1120
1130

1140 !

1150
1160
1170
1180
1180
1200
1210

1220 1

LIMITEST Example Program

This program demonstrates how to set up and use lirnit lines over the HP-IB.
The example device used in this program is the demonstration filter that is
shipped with the analyzer. The program sets up the basic measurement,
downloads the limit lines and uses the status registers to determine of the
device passes its specifications. For more information about limit lines, refer
to the User’s Guide. For information about using the status registers, refer to
the previous section “Using the Status Registers.”

This example also demonstrates how multiple cornraand mnemonics can be
combined together. The easiest commands to combine are ones that are
closely related on the command tree (such as the start and stop frequency
of a limit segment). For more information of command mnemonics, refer to
Chapter 18, “Introduction to SCPL.”

!Fijename: LIMITEST
]

DIM Title$[30]

¥

!

COM /Sys_state/ @Hp87xx,Scode
! Identify I/0 Port

CALL Iden.pert

I

! Perform a system preset; this clears the limit table.
OUTPUT @Hp87xx;"SYST:PRES;*WAL"

i

! Set up the source frequencies for the measurement.
QUTPUT OHp8Txx;"SENS1:FREQ:STAR 10 MHZ;STOP 400 MHZ;*WALY
1

! Set up the receiver for the measurement parameters

! (Transmission in this case).

QUTPUT @Hp87xx;"SENS1:FUNC *XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
1

t Configure the display so measurement

! results are easy to see.

DUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV O DB;RPOS 97
1
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1230 ! Reduce the distractions on the display by

1240 ! getting rid of notation that will not be

1250 ! needed in this example.

1260 DUTPUT @Hp87xx;"DISP:ANN:YAX OFF"

1270 1

1280 ! Erase the graticule grid for the same reason.

1290 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:GRAT:GRID OFF"

1300 !

1310 ' Create and turn on the first segment for

1320 ! the new limit lines; this one is a maximum

1330 ! limit.

1340 DUTPUT @Hp87xx;"CALCL:LIM:SEGM1:TYPE LMAX;STAT ON"
1350 !

1360 ! Set the amplitude limits for the first limit

1370 ! segment.

1380 OUTPUT @Hp87xx;"CALCI:LIM:SEGM1:AMPL:STAR -70;S3TCP -707
1390 !

1400 ! Set the frequency of the first limit segment.

1410 QUTPUT @Hp87xx;"CALC1:LIM:SEGM1:FREQ:STAR 10 MHZ;STOP 75 MHZ"
1420 !

1430 ! Create and turn on a second maximum limit

1440 ! segment.

1450 OUTPUT @Hp87xx;"CALC1:LIM:SEGM2:TYPE LMAX;STAT ON"
1460 !

1470 ! Set the amplitude limits for segment 2.

1480 OUTPUT @Hp87xx;"CALC1:LIM:SEGM2:AMPL:STAR 0;STOP 0"
1490 1!

1600 1 Set the frequency range for segment 2.

1510 OUTPUT @Hp&T7xx;"CALC1:LIM:SEGM2:FREQ:STAR 145 MHZ;STOP 200 MHZ"
1520 !

1530 ! Create and turn on a third limit segment;

1540 ! this one is a minimum limit.

1550 QUTPUT @Hp87xx;"CALCL:LIM:SEGM3:TYPE LMIN;STAT ON"
1560 !

1570 ! Set the amplitude limits for segment 3.

1580 QUTPUT @Hp87xx;"CALC1:LIM:SEGM3:AMPL:STAR -6;STCOP -g"
1590 !

1600 ! Set the frequency range for segment 3.

1610 OUTPUT @Hp87xx;"CALC1:LIM:SEGM3:FREG:STAR 150 MHZ;STOP 195 MHZ"
1620 !

1630 ! Create and set parameters for segment 4.

§-12




1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1780
1800
1810
1820
1830
1840
1850
1860
1870
1880
1830
1900
1910
1920
1930
1840
19580
1960
1970
1980
1980
2000
2010
2020
2030
2040

Example Programs
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OUTPUT @Hp87xx;"CALC1:LIM:SEGM4:TYPE LMAX;STAT ON"
QUTPUT @Hp87xx;"CALC1:LIM:SEGM4:AMPL:STAR -60;STOP -60"
OUTPUT @Hp87xx;"CALC1:LIM:SEGM4:FREQ:STAR 290 MHZ;STOP 400 MHZ"
!

! Send an operation complete query to ensure that

! all overlapped commands have been executed.

OUTPUT @Hp8Txx;"*0DPC?"

i

! Wait for the reply.

ENTER @Hp87xx;0pc

t

t Turn on the display of the limit lines.
OUTPUT @Hp87xx;"CALC1:LIM:DISP ON"
1

! Turn on the pass/fail testing; watch the

! analyzer’s display for the pass/fail indicator.
QUTPUT @Hp87xx;"CALC1:LIM:STAT ON"

I

! Take a controlled sweep to ensure that

! there is real data present for the limit test.
QUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF;:INIT1;*WAI"
i

t Query the limit fail condition register to see
! if there is a failure.

QUTPUT @Hp87xx;"STAT:QUES:LIM:COND?"

1 .

! Read the register’s contents.
ENTER @Hp87zx;Fail_flag

]

I Bit 0 is the test result for channel 1 while

! bit 1 is the results for channel 2 limit testing.

IF BIT(Fail _flag,0)=1 THENW

i

t In case of failure, give additional direction

! to the operator using the title strings.
Title$="Limit Test FAIL - Tune device"

! Turn on the title string.
OUTPUT @Hp87xx;"DISP:ANN:TITL1:DATA 'npTitle$l"? ;STAT ON©

! Turn on continuous sweep mode for tuning.

8-13




2050
2080
2070
2080
2080
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
224C
2250
2260
2270
2280
2280
2300
2310
2320
2330

Example Programs
Configuring Measurements

OUTPUT @Hp87xx;"INIT1:CONT ON;*WAI"

! Loop while the tuning is taking place.
LCOP

! Monitor the status of the limit fail

! condition register.
OUTPUT @Hp87xx;"STAT:QUES:LIM:CONDZ"
ENTER @Hp87xx;Fail_flag

! Check the limit fail bit. Exit if the
! device has been tuned to pass the test.
EXIT IF BIT(Fail.flag,0)=0
END LOOP
END IF
1
! Turn off the prompt teo the operator and
! return the analyzer to the continucusly
! sweeping mode.
QUTPUT @Hp87xx;"DISP:ANN:TITLt OFF;:INIT:CONT ON;*WAI"
END
!
1 sk ek ok o o o ook o ok o o o ok o s sk ok sk R kel oo ok ok R o o ek sk sk sk sk oo ok o o oK ko ok o ek ok
! Tden_port: Identify ioc port to use.
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" iastruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
1 st scateste oo s ok ke ook ok ok o o ook ook ok ko ook ok o ok ok ko etk sk o ok ok sk ok sk sk o Kok oK Sk ok 3ok
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2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
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SU8 Iden.port
CO¥ /Sys_state/ @Hp87xx,Scode
!
IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>C THEN
ASSIGH ©Hp87zx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

i

SUBEND !Iden_port
E
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1000
1010
1020
1030
1040
1060
1060
1070
1080
1000
1100
1110
1120
1130
1140
1150
1160
1170
1175
1176
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280

POWERSWP Example Program

This program demonstrates how to set up a power sweep. It shows how to
query the instrument to determine its power sweep ranges, how to place a
marker at a given stimulus power value (x-axis), how to read the measured
power at a marker (v-axis) and how to read an entire trace of power sweep
data.

Filename: POWERSWEEP

!
H
!
! Description: Query the power sweep ranges,
! take a power sweep, and use markers to read
! gain at marker. Then query the trace.

!

DIM Trace_pwr(1:201)
i

COM /Sys.state/ @Hp87xx,Scode
! Identify I/0 Port

CALL Iden_ port

i

!

B o s o St =

! Initialize the 871ix; set to power sweep mode.

! Set CW mode and freq.

i

OUTPUT @Hp8T7xx;"SYST:PRESET;*(0PC?"

ENTER €Hp87xx;0pc

QUTPUT @Hp8T7xx;"SENSL:FUNC *XFR:PCW 2’;DET BBAN;*WAI"
OUTPUT @Hp87xx;"SENS1:FREQ:CENT 1 GHZ;+WAI"

! Note that CW mode is set before Power-sweep mode
OUTPUT @Hp87xx;"DISP:ANN:FREQ1i:MODE CW;:SENS:FREQ:SPAN O HZ;*WAI"
OUTPUT @Hp8T7xx;"POWER:MODE SWEEP;*WAT"

! Determine the Min/Max power settings for each
! attenuator range.
i

FOR Atten=0 TO 60 STEP 10
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1290
1300
1310
1320
1330
1340
1350
1360
1370

1380 !
1390 !

1400

1410 !
1420 !
1425 !

1430
1440
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540
1580
1580
1570
1580
15920
1600
1610
162C
1630
1640
1650
1660
1670
1680
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QUTPUT @Hp87xx;"SOUR:POW:RANG ATT"&VAL${Atten)&" ;+WAI"
QUTPUT @Hp87xx;''SOUR:POW:STAR? MIN"
ENTER @Hp87xx;Pwr_min
QUTPUT @Hp87xx;''SOUR:POW:STAR? MAX"
ENTER @Hp87xx;Pwr_max
PRINT "Atten: ";Atten:! Min: ";Pwr_min;" Max: “;Pwr_max
NEXT Atten
t
B o e i et i e o T =
I Find the optimum power sweep range,
! defined as being that range for which either:
! 1) Both the desired Start and Stop Power levels may be set,
! 2) The desired Start Power may be set and the
! Power Range is maximized.
! Then, modify next 3 lines of code to get desired settings.
1 o i ks it i T 1 T o Al AL o A A O e ot e S e .

! Set Start and Stop power levels for power sweep.
I

QUTPUT @Hp87xx;"SOUR:POW:RANG ATTO;*WAL"

QUTPUT @Hp8Txx;"SOUR:POW:STAR -2 DBM;*WAI"

QUTPUT @Hp87xx;"SOUR:POW:STOP 4 DBM;*WAI"

! Take one sweep, wait till dene

QUTPUT @HpS87xx;"ABOR;:INITL:CONT OFF;:INIT1;+0PC?"
ENTER @Hp87xx;0pc

! Read marker, display power in, power out, gain.
! Kote that the

! X-axis is swept output power from the source,
! Y-axig is power measured by the receiver.

1

QUTPUT QHp87xx;"CALCL:MARK1 ON"

! Set marker to start power, wait till domne.
OUTPUT @Hp87xx;"CALC1:MARK:X ~2;%0PC?"

ENTER @Hp87xx:;0pc

! Read Marker Source power level and measured power.
OUTPUT @Hp87xx;"CALCL:MARK1i:X7"

ENTER @Hp87xx;Pur_src

CUTPUT @Hp87xx;"CALC1:MARK1:Y?"

ENTER @Hp87xx;Pwr_meas

! Read entire trace array.

DUTPUT @Hp87xx;"FORM:DATA ASC,3"
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1690
1700
1710
1720
1736
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860

1876 !

1880
1880
1800
1810
1820
1630
1840
1950
1960
1870
1980
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OUTPUT @Hp&7xx;"TRAC? CHIFDATA"
ENTER @Hp87xx;Trace_pwr(¥)
i
PRINT "“Source Power @ Marker = "&VAL$(Pwr_src)&"dBm"
PRINT “Received Power @ Marker = "&VAL$(Pwr_meas)&"dBm"
PRINT "Gain @ Marker = "&VAL$(Pwr_meas-Pwr_src)&"dB"
PRINT "Power Sweep Trace Point #1: "&VAL$(Trace_pwr(1))&"dBm"
EKD
1
B s s ke e ok ko ke ko sk sk ook ok ok ok ok o ks ok ko o s o ko ok o R o sk K Sk ook sk sk ok sk ko
! iden_port: Identify ic port to use.
! Description: This routines sets up the I/D port address for
i the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
F sk oo ko o skl o o ok o ok ok o o ks o o sk ok ok ook ok ok o ok ok ok SR sk sk ok R ok ko
SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode
£
IF POS(SYSTEM$ ("SYSTEM ID"),"HP 87")}<>0 THEN
ASSIGN @©Hp87xx TO 800
Scode=8
QUTPUT @Hp87xx;"DISF:PROG LOWer®
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

SUBEND !Iden.port
!
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Transfer of Data to/from the Analyzer

MARKERS

& SMITHMKR

ASCDATA
REALDATA

INTDATA
FAST.CW

Transferring data using markers. The example also
demonstrates the use of the query form of command
IUIEINONICS.

Measures reflection of a filter in Smith chart and polar
formats.

Transferring data using the ASCI format.

Transferring data using the IEEE 64-bit floating point REAL
format. The example also demonstrates block data fransfers
of both indefinite length and definite length syntax. Also
demonstrated is access to the swapped-byte data format
designed for PCs.

Transferring data using the 16-bit INTEGER format.

Transferring marker data in CW measurement mode.

&8 indicates HP 8712C/14C only 8-19
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MARKERS Example Program

This program demonstrates how to transfer measurement data by using the
markers. Before any data is read over the HP-IB a controlled sweep should
be taken. The analyzer has the ability to process and execute conunands
very guickly when they are received over the HP-IB. This speed can lead to
commands (such as marker searches) being executed before any data has
been taken. To ensure that the sweep has completed and the data is present
before it is read, the command for a single sweep is used before data is
requested. Note that *WAI is sent with that cormmand. More information
about making measurements with the analyzer is available in the User’s

Guide.
1000 !Filename: MARKERS
1010 !
1020 ! Description:
103G ¥ 1. Take sweep
1040 1 2. Set marker to 175 MHz, and query Y value
1050 ! 3. Execute Marker -> Max, and query % and Y
1060 ' 4. Turn on marker tracking
1070 ! 5, Execute a 3 dB bandwidth search
1080 ! 6. Query the result
1090 !

1100 CD¥ /Sys_state/ @Hp87xx,Scode

1110 ! Identify I/0 Port

1120 CALL Iden_port

1130 !

1140 !

1150 ! Turn on channel 1 and set up start and stop

1160 ! frequencies for the example. These frequencies

1170 ! were chosen for the demonstration filter that is

118¢ ! shipped with the analyzer.

1190 OUTPUT @HpS87xx;"SENS1:STAT ON;FREQ:STAR 10 MHZ;STOP 400 MHZ;*WAI"
1200 !

1210 ! Configure a transmission measurement on channel 1

1220 ! using the narrowband detection mode.

1230 OUTPUT @Hp8&T7xx;"SENS1:FUNC ’XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
1240 !

1250 ! Take a single controlled sweep and have the
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1260
1270
1280

129G ¢

1300
1310
1320
1330
1340
1350
1360
1370
1380
1380
1400
1410
1420

1430 !

1440
1450
1460
1476
148¢
1490
1500
1510
1520
1830
1540
1550

1560 !

1870
1580

1690 !

1600
1610
1620
1630

1640 !
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! analyzer wait until it has completed before

! executing the next command.

OUTPUT @Hp8Txx;"ABOR;:INIT:CONT OFF; :INIT;*WAIY
H

! Turn on the first marker.
QUTPUT @Hp87xx;"CALCi:MARK! ON"
i

! Set marker 1 to a frequency of 175 MHz.
QUTPUT @Hp87xx;"CALCI1:MARK1:X 175 MHZ"
]

! Query the amplitude of the signal at 175 MHz.
QUTPUT @Hp87xx;"CALCI:MARK1:Y?"
1

! Read the data; the data is in the NR3 format.

ENTER @Hp87xx;Data_1l

DISP "Marker 1 (175 MH=z) = ";Data_1

WAIT 5

i

! Turn on the second marker and use a marker
! search function to find the maximum point
! on the data trace.

OUTPUT @Hp87xx;"CALC1:MARK2 OW;MARKZ:MAX"
i

! Query the frequency and amplitude of the

! maximum point. Note that the two gueries can
! be combined into one command.

OUTPUT @QHp87xx;"CALC1:MARK2:X7;Y7"

'

! Read the data.
ENTER @Hp87xx;Freq2,Datal
i

! Display the results of the marker search.
DISP "Max = ";Data2;"dB at";Freq2/1.E+6;"MHz"
§

! Put the analyzer into its continucusly

! sweeping mode. This mode works well for

! tuning applications.

QUTPUT @Hp87xx;"INIT:CONT ON;*WAILY

'
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1660

1670 !

1680
1690
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1710
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1920
1930
1940
1950
1960
1870
1980C
1990
2000
2010
2020
2030
2040
2060

Example Programs
Transfer of Data toffrom the Analyzer

! Turn on the marker search tracking function.

! This function causes the marker 2 to track

! the maximum value each time the analyzer takes
! 2 sweep.

OUTPUT @Hp87xx;"CALC1:MARK2:FUNC:TRAC ON"

WAIT 5

1

! Turn off marker 2.

QUTPUT @Hp87xx;"CALC1:MARK2 OFF"

! Take a single controlled sweep.

OUTPUT @Hp87xx;"ABOR; :INIT:CONT OFF; : INIT;*WAI"
I

! Perform a search for the -3 dB bandwidth of

! the filter. This function uses several

! markers to find four key values.

QOUTPUT @Ep87xx;"CALC1:MARK:BWID -3;FUNC:RES?"

1

! Read the four values: ‘the bandwidth, center
! frequency, { and the insertion loss.

ENTER @Hp87xx;Bwid,Center_f,Q,Loss

¥

! Display the resulus.
DISP "BW: ";Bwid

WAIT &

DISP "Center Freq: ";Center.f
WAIT B

DISP "G: ";Q

WAIT &

DISP "Loss: ";Loss

1

! Turn off all the markers.
QUTPUT @Hp87xx;"CALC1i:MARK:ACFF"

END
!

L sk o of ok sk S ok ok ok ok sk st s s s o sl sk ok sk o sk akok ok sk ook ok sk sk sk sk o sk sk ok Rk ok
t Iden_port: Identify io port o use.

t Description: This routines sets up the I/0 port address for

! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
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1 sk e ok ke ke e o s ok sk ok ok sk 3K 3 oK ok ok ke sk s ekl ok sk e sk sk o o ek sk ok ok ok vk ok koK ok sk ok KoKk ok ok R ok ok ok sk ok ok sk skokok

SUB Iden _port
COM /Sys_state/ @Hp87xx,Scode
1
IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGE @Hp&7xx TO 800
Scode=8
ELSE-
ASSIGN @Hp87xx TO 718
Scode=7
E¥D IF
t

SUBEND !Iden_port
1
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1000
1010
1020
1030
1040
1050
1060
107¢
1080
1090

1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1280
1260
1270
1280
1280

1300 !

1310
1320
1330

sSMITHMKR Example Program

I¥ilename: SMITHCHART

Description: Measures a 17bMHz BPF using the
Smith and Polar plot formats. User must connect
the 175MHz filter between the reflection and transmission
ports. The program will do the following:

2) Set amalyzer to Smith Chart format; make a marker
reading (Frequency, Real Impedance in ohms, Imaginary
Impedance

! in ohms, Impedance Capacitance or Inductance); dump the

! trace and print S11 Real and Imaginary values for the

! first data peint.

! 3) Set analyzer to Polar Chart format; make a marker

! reading {Frequency, Linear Magnitude in "units”,

3

§

i

1

e rem omem e rae swe e rew e

Phase in degrees); dump the
trace and print S11 Real and Imaginary values for the
first data point.

B ke ke ook e sk oo ok o o ok o ook o o oo ok ke ok o ook o ok ok KKK sk Kok ok ok ko
! DEFINITIONS

i

REAL Opc,Freq.center,Freq_span,Freq_start,Bpf_g,Bpf.loss
REAL Mrkr_freq,Mrkr_res,Mrkr_reac,Mrkr_ind

REAL Trace_s11(1:201,1:2) ,Mrkr_mag,Mrkr_phas
]

P ———
! Determine computer type

I

CLEAR SCREEN

i

!

COM /Sys_state/ @Hp8T7xx,Scede

¢ Identify I/0 Port

1) Set analyzer to sweep over the filter’s passband (50MHz).

8-24 5 indicates HP 8712C/14C only




1340
1350
1360
1370
1380

1390 !

1400
1410

142C
1430

1440
14560
1460
1470

1480
1490

1500
1510
1520
1530
1540
1550
1560
1570
1580
1590

1600
1610

1620
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CALL Iden_port

t

E

b o et e

! Preset analyzer, set Center and Span frequencies

1

OUTPUT @Hp&7xx;"SYST:PRES;*0PCT" !preset instrument

ENTER @Hp87xx;0pc twaits for PRESET to finish before

proceeding.

I

! Center the filter’s frequency response (to get apn accurate Bandwidth
measurement) .

1

DISP "Setting analyzer frequencies...” ‘message to user

OUTPUT @Hp&7xx;"ABOR; :INIT:CONT OFF; :INIT;*0PC?" !take a single sweep

ENTER @Hp87xx;0pc iwait for sweep to

finish

CUTPUT @Hp87xx;"CALC1:MARK:FUNC KAX :*xWAIY lset Marker 1 to max

QUTPUT @Hp87xx;"CALCL1:MARK:XT7;*WAI" 'get Marker frequency

setting

ENTER @Hp87xx;Mrkr_freq tread frequency of max

marker

OUTPUT @Hp87xx;"SENS1:FREQ:CENT "#VAL$ (Mrkr_freq)&" HZ;*WALI" Iset

Center Freq

OUTPUT @Hp8&T7xx;"SENS1:FREQ:SPAN 200 MHZ;*WAI" !set Span Freq = 200MHz
1

! Measure Bandwidth, set Center to band center, Span to SO0MHz

‘ .
CUTPUT @Hp87xx;"ABOR; :INIT:CONT OFF; :INIT;*0PC?" !take a single sweep

ENTER @Hp87xx;0pc Iwait for sweep to
finish

QUTPUT @Hp87xx;"CALC1:MARK:FUNC BWID;*CPC?" Isearch filter for -3dB
bandwidth

ENTER @Hp87xx;0pc twait for bandwidth to
be found

OUTPUT @Hp87xx;'"CALC1:MARK:FUNC:REST" 'vead the bandwidth data
ENTER @Hp87xx;Freq._span,Freq.center,Bpf_g,Bpf_loss 'read
in data

OUTPUT @Hp8T7xx;“SENS1:FREQ:CENT "gVAL$ (Freq_center)&" HZ;*WAI" !set

Center Freq

&5 indicates HP 8712C/14C only 8-25




163C

1640
1650
1660
1670
1680
1690
1700
1716
1720

1730

1740
1750
1760
1776
1780
1730

1800

1810
1820
1830
1840
1850
1860

1870
1880
1880
1900
1910

1920
1930
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OUTPUT @Hp87xx;"SENS1:FREQ:SPAN 50 MHZ;+WAI" 'set Span Freq to 50MHz
(passband)

|

! ___________________________________________________

! Set marker 1 to beginning of trace.

1]

QUTPUT @HpS?xx;”CALCl:MARK:AD?F;*WAI“ tclear all markers
QUTPUT @Hp87xx;"CALC1:MARKL CON" Iturn on marker 1
QUTPUT @Hp8T7xx;"SENS1i:FREQ:STAR?" 'get start frequency
ENTER @Hp87xx;Freg_start tenter start freq

QUTPUT @Hp87xx;"CALC1:MARKL:X "ZVAL$(Freq._start)g";*0PC?" !set marker
to start freq

ENTER @Hp87xx;0pc twait for all previous
commands to finish

! Set to Reflection mode & Smith Chart format.

I

DISP "Setting tc Smith Chart format..."

OUTPUT @Hp87xx;"ABCR;:INIT1:CONT ON:*WAI" !set to Cont Sweep mode so

can select reflection

OUTPUT @Hp87xx;"SERS1:FUNC *XFR:POW:RAT 1,07 ;DET NBAN;*WAI"
ICHAN1=reflection

QUTPUT @Hp87xx;"CALC1:FORM SMIT;*WAT" lset smith chart format
!

! ___________________________________________________

t Read marker information from Smith Chart.

!

OUTPUT @Hp87xx;"ABOR;:INIT:CONT OFF; : INIT;*0PC?" !force one sweep

before read markers

ENTER @Hp87xx;0pc 'gyait for sweep 1o
finish '

CUTPUT @HpS?xx;“ABDR;:ZNITi:CBNT O ;*WAI" lset to Continuous Sweep
mode

OUTPUT @Ep87xx;"CALC1:MARK:X7" tread marker frequency
ENTER @Hp87xx;Mrkr_freq lunits are in Hz

OUTPUT @Hp87xx;"CALC1:MARK:Y:RES?" Iread real part of
marker impedance

ENTER @Hp87xx;Mrkr res lynits are in ohms
OUTPUT @Hp87xx;"CALC1:MARK:Y:REAC?" tread imaginary part of

marker impedance

8-26 &2 indicates HP 8712C/14C only




1940
1950

1960

1970
1980
1290
2000
2010

2020

2030
2040
2050

2060
2070
2080
2080

2100
2110
2120
2130
2140
2150
2160
2170
2180

2180
2200

Example Programs
Transfer of Bata to/ffrom the Analyzer

ENTER @Hp87xx;Mrkr_reac 'units are in ohms
OUTPUT @Hp8Txx;"CALCI:MARK:Y:IND?" !read inductance {or
capacitance)

ENTER @Hp87xx;Mrkr.ind tunits are Henries if positive value, Farads
if negative

! Display Smith Marker data.

i

Mrkr_ freg=DROUND (Mrkr_freq,3) iround frequency
to 3 digits

DISP "Smith Marker Frequency = "&VAL$(Mrkr_ freq)g"Hz" tdisplay
frequency

WAIT 3

i

Mrkr res=DROUND{(Mrkr_res,3) 'round resistance
to 3 digits

DISP "Smith Marker Resistance = Y&VAL$ (Mrkr_res)&" ohms"

WAIT 3

i

Mrkr_reac=DROUND(Mrkr_reac,3) round reactance
to 3 digits

DISP "Smith Marker Reactance = "&VAL$(Mrkr_reac)&" chms"

WAIT 3
'

Mrkr_ind=DROUND(Mrkr_ind,3) iround inductance
to 3 digits
I¥ Mrkr_ind<0 THEN 1label as

capacitance i1f negative
DISP "Smith Marker Capacitance = "&VAL$(-Mrkr_ ind)}&"F"!label
capacitance
ELSE tlabel as
inductance if positive
DISP "Smith Marker Inductance = "EVAL${Mrkr_ind)&"H" {label
inductance
E¥D IF
WAIT 3

& indicates HP 8712C/14C only 8-27




2210
2220
2230
2240

2250

2260
2270
2280
2290

2300
2310
2320
2330
2340

2350
2360

2370

2380 !

2390
2400
2410
2420
2430
2440
2450
2460

2470
2480

2490

2800 !
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1 e e o 2 T o e Al e 8 T T T T O T e e . S L e A T P e e A e e
| Read Smith Chart formatted trace data, display first data point.

! Data is transferred in ASCIT format with 3 significant digits.

! 811 trace data is read out as: BReal data for point #1, Imaginary

data
| for point #1, Real data for point #2, Imaginary data for point
#2...

t  Since instrument was preset, number of trace data points

! defaults to 201.

!

OUTPUT @Hp87xx;"FORM:DATA ASC,3;:TRAC? CH1FDATA" !gset up to read
ASCII data, 3 digits
ENTER @Hp87xx;Trace.sii{x) tread trace data,
real & imaginary pairs

!

! Display data.

!

DISP "Smith Trace Point #1: S11(REAL) = "&VAL$(Trace.s11{1,1))&"
Units"™ !display Real data
WAIT 3
DISP "Smith Trace Point #i: S11(IMAGINARY) = "&VAL$(Trace_s11(1,2))&"
Units" ‘!display Imaginary data

WAIT 3

3

bttt dtt bttt tdtbdtbt ittt bttt bbbt bbbttt bbb bbb

I Set to Polar Chart Format, read Polar Markers.

i

DISP "Setting to Polar Format..."

QUTPUT @Hp87xx;"CALC1:FORM POL;*WAL" 'set polar chart format
QUTPUT @Hp8T7xx;"CALC1:MARK:X7" 'read marker freguency
ENTER @Hp87xx;Mrkr_freq lunits are in Hz

DUTPUT @Hp8T7xx;'"CALCL1:MARK:Y:MAGHNT?" iread magnitude marker
reflection coefficient )
ENTER @Hp87xx;Mrkr_mag tmagnitude in "units"
OUTPUT @HpS87xx;"CALC1:MARK:Y:PHAS?T" iread phase of marker
reflection coefficient

ENTER @Hp8T7xx;Mrkr_phas lunits are in degrees

I

8-28 & indicates HP 8712C/14C only




2510
2520
2530
2540

2580

2560
2570
2680

2580

2600
2610
2620

2630

2640
2650
2660
2670
2680

2680

2700
2710

2720
2730
2740
2750
2760

2770
2780

279C
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o . e o T Sl e e

! Display Polar Marker data.

!

Mrkr_freq=DROUND (Mrkr_freg,3) 'round frequency

to 3 digits

DISP "Polar Marker Frequency = "&VAL$ (Mrkr_freq)&"Hz" 'display

frequency

WAIT 3

i

Mrkr_mag=DROUND (Mrkr_mag,3) !round magnitude

to 3 digits

DISP "Polar Marker Magnitude = "&VAL$(Mrkr_mag)&" Units" !display

magnitude

WAIT 3

!

Mrkr_phas=DROUND(Mrkr_phas,3) !round phase to 3

digits

DISP "Polar Marker Phase = "&VAL$(Mrkr_phas)&" Degrees" tdisplay

phase

WAIT 3

i

1 i i e o ) OO 7 T o s e

! Read Polar Chart trace data, display first data point.

! S1i trace data is read out as: Real data for point #1, Imaginary
data

t  for point #1, Real data for point #2, Imaginary data for point
#2...

!

QUTPUT @Hp87xx;"FORM:DATA ASC,3;:TRAC? CH1FDATA" tset up to read

ASCITI data, 3 digits

ENTER @Hp87xx;Trace_sii(x) ‘read trace data,

real & imaginary pairs

1

! Display data

!

DISP "Polar Trace Point #1: S11(BEAL) = "&VAL$(Trace_si1(1,1))&"
Units" ‘!display Real data

WAIT 3

DISP "Polar Trace Point #1: S11(IMAGINARY) = "ZVAL$(Trace_s11(1,2))&"
Units" !display Imaginary data

WAIT 3

&5 indicates HP 8712C/14C only 3-29




2800

2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2980
2960
2970
2980
2990
3000
3010
3020
3030
3040
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bISp "¢ fclear display
line

!

STOP

END

!

I sk ok s she sk ks sk bk s ks o o oo o ook ok ok o ks ook ks fe koo sk o o ook o oo o e ok e sk o ek
! Iden_port: Identify io port to use.

! Description: This routines sets up the I/0 port address for

! " the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716,

1 s e e sk s ookt of R oK ok o o o K ok o s K o R SRRk ok ok R sk ok sk S ok e ek ok ook o o ok ok
SUB Iden_port

COM /Sys.state/ @Hp87xx,Scode
i

IF POS{SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGE @Hp87xx TO 800
Scode=8

ELSE
ASSIGN @Hp87xx TO 716
Scode=7

END IF

SUBEND !'Iden_port
]

8-30 £3 indicates HP 8712C/14C only
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1000
1610
1020
1030
1040
1050
1060
1070
1080
1080
1100
1110
1120
1130

114C !

1150
1160
1170
1180
119¢
1200
1210
1220
1230
1240
1280

ASCDATA Example Program

This program demonstrates how to read data arrays from the analyzer
and write them back again. The ASCii data format is being used with a
resolution of 5 digits. More information about data transfer is available
in Chapter 4, “Data Types and Enceding,” and Chapter 6, “Trace Data
Transfers.”

In addition to the channe} 1 formatted data array used in this example, there
are a number of arrays that can be accessed inside the instrument. These
arrays and their corresponding mnemonics are listed in Chapter 6 in Table 6-4
and Table 6-5.

IFilename: ASCDATA

I
! Description:

' 1. Takes a sweep, and reads the formatted

! data trace into an array. The trace

! is read as a definite length block.

I 2. Instructs you to remove DUT.

! 3. Downloads the trace back to the analyzer
! as an indefinite length block.

REAL Datal(1:51)

]

COM /Sys.state/ @Hp87xx,Scode

! Identify I/0 Port

CALL Iden.port

F

!

! Set the analyzer to measure 51 data points.
OUTPUT @Hp87xx;"SENS1:SWE:POIN B1;*WAT"

1

! Take a single sweep, leaving the analyzer

! in trigger hold mode.

OUTPUT @Hp87xx;"ABOR;:INITLi:CONT OFF;:INIT1;*WAL"
1

! Set up the ASCII data format with 5
! significant digits
OUTPUT @Hp87xx;"FORM:DATA ASC,5"

&5 indicates HP 8712C/14C only 8-31




1260
1270
1280
1280
1300
1310
1320

1330 !

1340
1350
1360
1376
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1580
1600
1610
1620
1630
1640
1650
1860
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!

! request the charnel { formatted data array
! from the instrument.

OUTPUT @Hp87xx;"TRAC? CHI1FDATA"

i

! Get the data and put into data array Datal.
ENTER @Hp87xx;Datal(*}
1

! Display the first 3 numbers in the array.
DISP "Trace: ";Datal(l);Datal(2);Datai{3};"..."
i

! Use the wait time to visually compare the

! numbers to the visible data trace.

WAIT 5

i

! Prompt the operator to discomnect the test

! device and then how to continue the program.
DISP "Disconnect the test device -- Press Continue"
PAUSE

i

! Update the display line.

DISP "Taking a new sweep...";

[

t Take a sweep so the display shows new data.
OUTPUT @Hp87xx;" :INITL;%WAT"

DISP * Done."

WAIT &

]

! Prepare the analyzer to receive the data.
! Suppress the "end" character by using a

! semicolon at end of cutput statement.
DISP "Downloading saved trace...";

OUTPUT @Hp87xx;"TRAC CHIFDATA";

i

! Send the data array one point at & time,
! using the semicolon at the end of the
]
1

output statement to suppress the
! end character.
FOR I=1 TO 51
OUTPUT @Hp8&7xx;", ";Datal(l);
HEXT I

8-32 & indicates HP 8712C/14C only




1670
1680
1680
1700
1710
1720
1730
1740

1750 !

1760

1770 !

1780
1790
1800
1810
1820
1830
1840
1850
1860
i870
1880
1890
1900
1910
1920
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i
! Now send the end character.
OUTPUT @Hp87xx;""

DISP " Donel®

END

!

1 s sk sk s s s ok o s ok o o e o ok o ok o ke o oo ok ok oSSk ok sk s ok sk sk ok ok o ko ok e ok o ko o sk o o ok ok ok ok
! Iden_port: Identify io port to use.

! Description: This routines sets up the I/0 port address for

! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.

sk sk ke o o ok ke ok o s ok o o o s o s o s o ok Rk ok e o o o o s sk s o o ok sk ok o ok ook 3K o 3K
SUB Iden_port

COK¥ /Sys_state/ @Hp87xx,Scode
1
IF POS{SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp8Txx TO T16
Scode=7
END IF
i

SUBEND !Iden_port
!

&2 indicates HP 8712C/14C only 8-33
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1080
1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280

REALDATA Example Program

This program demonstrates how to read data arrays from the analyzer and
write them back again. The REAL , 64 data format is being used. Note that
the analyzer outputs the data using the definite length block syntax. This
example uses the indefinite length block syntax when data is being written
back to the analyzer. More information about data transfer is gvailable

in Chapter 4, “Data Types and Encoding.” All of the arrays listed in the
ASCDATA example section can also be accessed using this data format.

1Filename: REALDATA

!
! Description:

1 1. Takes a sweep, and reads the formatted

L data trace into an array. The trace

! is read as a definite length block.

I 2. Instructs you to remove DUT.

! 3. Downloads the trace back to the analyzer

! as an indefinite length block.

DIM A$[10],Datal(1:51)

INTEGER Digits,Bytes

!

COM /Sys_state/ @Hp87xx,Scode

! Identify I/0 Port

CALL Iden_port

!

!

! Set up the analyzer to measure 51 data points.
DUTPUT @Hp87xx;"SENS1:SWE:POIN 51;*WAI"

!

! Take a single sweep, leaving the analyzer

¥ in trigger hold mode.

CUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF;:INITI1;*WAI"
!

! Select binary block transfer.

OUTPUT @Hp8T7xx;"FORM:DATA REAL,64"

I

! Request the channel i formatted data array

! from the analyzer.

8-34 &3 indicates HP 87128/14C only




1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1380
1400
1410

1420

1430

1440 !
1450 !

1460
1470
1480
1420
1500
1510
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QUTPUT @Hp8T7xx;"TRACY CH1FDATA"

1

! Turn on ASCII formatting on the I/0 path.

! It is needed for reading the header

! information.

ASSIGN @Hp87xx;FORMAT ON

{

! Get the data header. "A$" will contain the
Vo't character indicating a block data transfer.
! "Digits" will contain the number of characters
! for the number of bytes value which follows.
ENTER @Hp8Txx USING “%,4,D";A$,Digits

!

! Get the rest of the header. The number of

! bytes to capture in the data array will be

! placed in "Bytes". Note the use of "Digits"
! in the IKAGE string.

ENTER ©Hp87xx USING "%,"&VAL$(Digits)&"D";Bytes
1

! Turn off ASCII formatting on the I/0 path;
I it is not needed for transferring binary

! formatted data.

ASSIGN @Hp87xx;FORMAT OFF

1820 !

1530
1540

! Get the data.
ENTER @Hp87xx;Datal(x)

1550 !

1560
1570

! Turn on ASCII formatting again.
ASSIGN @Hp87xx;FORMAT ON

1580 !

1590
1600

I Get the "end of data'" character.
ENTER ©@Hp87xx;A$

1610 !

1620
1630
1640
1650
1660
1670
1680
1680

! Display the first three numbers in the array.
DISP "Trace: ";Datal(1l);Datal(2);Datal(3);"..."
i

{ Use this time to visually compare the

! numbers to the visible data trace.

WATIT 5

1

! Prompt the operator to disconnect the test

55 indicates HP 87120/14C only 8-35




1700
1710
1720
1730
174C
1750

176G !

i770
1780
1790
18C0
1810
1820
1830
1840
1850
1860
1870
1880
1890
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1910
1920
1930
1940
1850
1260
1970
1880
1990
2000
2010
2020
2030
2040
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! device and how to continue the program.

DISP "Disconnect the test device -- Press Continue”
PAUSE

E .
! Update the display line.
DISP "Taking a new sweep...";
1

! Take a sweep so the display shows new data.
QUTPUT @Hp87xx;" :INITL;+WAIL"

DISP " Dome." '

WAIT 5

I

! Send the header for an indefinite block length
! data transfer.

DISP "Downloading saved trace...”;

QUTPUT @Hp87xx;"TRAC CH1FDATA, #0";

i

! Turn off ASCII formatting.
ASSIGN @Hp8T7xx;FORMAT OFF
]

! Send the data array back to the analyzer.
GUTPUT @Hp87xx;Datal{x),END
1

! Turn on ASCII formatting again.
ASSIGN @Hp87xx;FORMAT ON
DISP " Done!"

END
1

D scaokeokokokokok ok ook ok SR kR ok Kok R sk A s ok ok okl ok ok sk ok sk ok sk ko ok kol R R R oK
! Iden_port: Identify io port to use.

I Description: This routines sets up the I/0 port address for

! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,

! 716.
1 st o sk ok ok ok o ok ok ok ke ok o s sk sk ok e o ok sk o o o sk ek o o ok ok ke o ok sk o o sk kb ok ok skl ok ok oklok R R R kKR R
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SUB Iden.port
COM /Sys_state/ @Hp87xx,Scode
1
IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>C THEN
ASSIGN @QHp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

SUBEND !lden_port

&5 indicates HP 8712C/{14€ only 8-37
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1000
1010
1020
1030
1040
1080
1060
1070
1080
1080
1100
1110
1120
1130
1140

1150 !

1160
1170
1180
1120
1200
1210

INTDATA Example Program

This prograra demonstrates how to read data arrays from the analyzer and
write them back again. The INTeger, 16 data format is being used. This data
format is the instrument’s internal format. It should only be used to read
data that will later be returned to the instrument,

The data array dimensioned in line 1100 is different from the arrays in either
REAL,64 or ASCii examples. This is because each data point is represented
by a set of three 16-bit integers. Another difference in using this data format
is that all arrays cannot be accessed with it. The formatted data arrays
CH1FDATA and CH2FDATA cannot be read using the INTEGER formuat.

Note that the analyzer outputs the data using the definite length block
syntax. This exampie uses the indefinite length block syntax when data is
being written back to the analyzer. More information about data transfer is
available in Chapter 4, “Data Types and Encoding.”

'¥ilename: INTDATA

H
! Description:

t 1, Takes a sweep, and reads the formatted

! data trace into an array. The trace

! is read as a definite length block.

! 2. Instructs you to remove DUT.

! 3. Downloads the trace back to the analyzer
! as an indefinite length block.

DIM A$[10]

INTEGER Digits,Bytes,Datal(1:51,1:3)

I

COM /Sys_state/ @Hp8Txx,Scode
! Identify I/0 Port

CALL Iden_ port

'

i

! Set up the analyzer to measure 51 data points.
QUTPUT @Hp87xx;"SENS1:SWE:POIN 51;#WAI"

1 .
! Take a single sweep, leaving the analyzer
! in trigger hold mode.

8-38 & indicates HP 8712C}14C enly
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OUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF; :INIT1;*WAI"

1230 !

1240
1250
1260
1270
1280
129C

! Select binary block transfer

OUTPUT @Hp8T7xx;"FORM:DATA INT, 16"

!

! Request the channel 1 unformatted data array
! from the analyzer.

QUTPUT @Hp87xx;"TRAC? CH1SDATA"

1300 !

1310
1320
i330

1340 1
1350 !

1380
1370
1380
1390
1400

1410 !

1420

1430 !
1440 !

1480

1460 !

1470
1480
1490
1500

! Turn on ASCII formatting on the I/0 path;
! it is needed for reading the header information.
ASSIGHN @Hp87xx;FORMAT ON

1
! Get the data header. "A$" will contain the

I "§" character indicating a block data transfer.
I "Digits" will contain the number of characters
! for the number of bytes value which follows.
ENTER @Hp87xx USING "%,A,D";A$,Digits

1

! Get the rest of the header. The number of

! bytes to capture in the data array will be

t placed in "Bytes". WNote the use of "Digits"
! in the IMAGE string.

EXTER @Hp87xx USING ", "&VAL$(Digits}&"D";Bytes

t Turn off ASCII formatting on the I/0 path;
t it is not needed for transferring binary

¢ formatted data.

ASSIGN @Hp87xx;FORMAT OFF

1510 !

1520
1530

1540 1

1550
1560

I Get the data.

ENTER @Hp87xx;Datai(x)

i

t Turn on ASCII formatting again.
ASSIGN @Hp8Txx;FURMAT ON

1570 !

1580
1590
1600
i610
1820

! Get the Yend of data® character.
ENTER @Hp87xx; A$

! Elsplay the first 3 numbers; there will
! be no visible similarity between these

€2 indicates HP 8712C/14C only §-39




1630
1640
1680
1660
1670
1680
1630
1700
1710
1720
1730
1740
1750
1760
1770
1780
1780
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1810
1820
1830
1840
1850
1860
1870
1880
1880
1900
1910
1820
1930
1840
1850
1260
1870
1880
1990
2000
2010
2020
2030
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! numbers and the data displayed on the
! analyzer.

DISP "Trace: ";Datal(i,1);Datal(l,2);Datal(1,3);"..."
WAIT 5

1

! Prompt the operator to disconnect the test

! device and how to continue the program.

DISP "Disconnect the test device -- Press Continue"
PAUSE

!

! Update the display line.

DISP "Taking a new sweep...';
i

! Take a sweep so the display shows new data.

QUTPUT @Hp87xx;" :INIT1;*WAL"

DISP " Domne."

WAIT &

1

! Send the header for an indefinite block length

! data transfer.

DISP "Downloading saved trace...";

OUTPUT @Hp87xx;“"TRAC CHIiSDATA, #0";

i

! Turn off ASCII formatting.

ASSIGH QHp8Txx;FORMAT OFF

1

! Send the data back to the analyzer.

OUTPUT @Hp87xx;Datal(*),END

¥

! Turn on ASCII formatting.

ASSIGN @Hp8&7xx;FORMAT CN

DISP "Done!"

END

!

1 s ek e ok e ok e e o e e e sk sk o ok kK sk o oo ook o sk ok sk sk s ok sk sk ok s ko sk ok ok ok ok
! Iden_port: Identify io port to use.

! Description: This routines sets up the I/0 port address for

H the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! Ti€.

1 ok sk ok o o o ok ek ok o o o ok o s ks oK o st o o ok el e of sk o s sk ki kot ok ok sk s o skok e ok sk ek
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2040 SUEB Iden_port

2050 COM /Sys_state/ @Hp8Txx,Scode
20860 !t

2070 IF POS(SYSTEK$ ("SYSTEK ID"),"HP 87")<>0Q THEN
2080 ASSIGN @Hp87xx TO 800
2090 Scode=8

2100 ELSE

2110 ESSIGN @Hp87xx TD 716
2120 Scode=7

2130 END IF

2140 !

215¢ SUBEND !Iden._port

2180 !

&5 indicates HP 8712C/14C only 8-41
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FAST_CW Example Program

This program demonstrates how to set up a CW (fixed frequency) sweep with
the minimum naumber of trace points. Such a sweep allows measurements

to made very rapidly. The program also shows how to set up a loop which
uses a fast CW sweep, reads a marker value on the measurement trace, then
‘¢hanges the CW frequency.

1000 ! Filename: FAST_CW

1010 !

1020 ! Description:

1030 ! Set sweep to CW, and select the
1040 ' fewest number of points.

1050 !¢ Change the frequency, take a sweep,
1060 ! and use a marker to read the trace.
1070 ! Repeat as quickly as possible.

1080 !

1090 DIM Freq_str$[20]

1100 DIM Msg$[100]

1110 ¢

1120 !

1130 CCOM /Sys_state/ @Hp87xx,Scode

1140 ! Identify I/0 Port.

1150 CALL Iden_port

1160 !

1170 !

1180 ! PRESET, to ensure known state.

1190 QUTPUT @Hp8Txx;"SYST:PRES;*WAL"

1200 CLEAR SCREEN

1210 ¢

1220 t Set up the analyzer to measure 3 data points.
1230 OUTPUT @Hp87xx;"SENS1:SWE:PUIN 3;*WAL"
1240 !

1250 ! Select CW display and sweep.

1260 OUTPUT @Hp87xx;"DISP:ANN:FREQ1:MODE CW"
1270 OUTPUT @Hp87xx;"SENS1:FREQ:SPAN O Hz;*WAL"
1280 !

1290 ! Take a single sweep, leaving the analyzer
1300 ! in trigger hold mode.

8-42 &9 indicates HP 8712C114C only
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1320 !

1330
1340
1350
1360
1370
1380
1390
1400C
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1630
1540
1550
1560
1570
1580
1590
1600
1610
1820
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DUTPUT @Hp87xx;"ABOR;:INIT1:CONT OFF;*WAI"
1

! Turn on Marker 1
QUTPUT &Hp87xx;"CALC:MARK1 ONY
]

Count=0

TO=TIMEDATE

! Step from 175 MHz 463 MHz by 6 MHz
FOR Freg=175 TO 463 STEP 6

! Take a sweep
Freq_str$=VAL$(Freq)&" MHz"

OUTPUT @Hp87xx;"SENS1:FREQ:CENT ":Freq_str$
OUTPUT @Hp87xx;"INIT1;*#WAI"

1

! Set marker to frequency
QUTPUT @Hp&7xx;"CALC:MARK:X ";Freq.str$

1

! GQuery the marker value
QUTPUT @Hp87xx;"CALC:MARK:Y?"

ENTER @Hp87xx;Response

1]

! Display the first three numbers in the array.
Msg$="’"&Freq_str$g": "&VAL$(Response)&"’"
OUTPUT @Hp87xx;"DISP:ANN:MESS ";Msg$
PRINT Msg$
Count=Count+1

NEXT Fregq
T1=TIMEDATE
PRINT "Sweeps per second: ";Count/(T1-T0)

DISP "Sweeps per second: ";Count/(T1-TO)
END

& indicates HP 8712C/14C eniy §-43
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1640
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1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1780
1800
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B ook o oo o ok o oK o K o o sk s o sk o o ok o ke ko o ok ok skl e o sk ol o s ks sk ook ook ok sk sk o ok ok o
! Iden port: Identify io port to use.
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" lnstruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
0 sk oo e s e s s s ook o ok sk o o o o oo o e o o ook o oo sk o R o SR Ok ok ok sk o ko sk oK KK K
SUB iden_port
COM /Sys_state/ @Hp87xx,Scode
i
IF POS(SYSTEM$("'SYSTEM ID"),"HP 87")<>0 THEX
ASSIGHE @Hp87xx TO 80O
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

SUBEND !Iden_port
I

8-44 2 indicates HP 8712C/14C only




Calibration

TRANCAL

REFLCAL

LOADCALS

CALKIT

Performing a transmission calibration. The calibration is
User Defined (performed over the instruments current
source settings). This exaraple also demonstrates the use of
the *0PC? command.

Performing a reflection calibration. The calibration is Full
Band (performed over the instrument’s preset source
settings). This example also demonstrates the detection of
front panel key presses, the use of sofikeys, and the use of
the *0PC? command.

Uploading and downloading correction arrays. The data
transfer is performed in the 16-bit integer format. The
arrays must be dimensioned properly for both the number of
data points and the format of the data being transferred.

Instrument state file for downloading User Defined cal

kit definitions. This example is NOT a program. It is an
instrument state file exampie. This type of file enables the
user to calibrate the analyzer for use with connector types
that are not in the firmware. See “Writing and Editing Your
Own Cal Kit File” in Chapter 6 of the Iser's Guide.

59 indicates HP 8712C/14C only §-45
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1000
1610
1020
1030
1040
1050
1060
1070

1080 !

1080
1100
1110
1120
1130
1140
11560
1160
1170
1180
1180
1200
1210
1220
1230
1240
1260
1260
1270
1280
1280

TRANCAL Example Program

This program demonstrates a transmission calibration performed over
user-defined source settings (frequency range, power and number of points).
The operation complete query is used at each step in the process to make
sure the steps are taken in the correct order. More information on calibration

is available in the User’'s Guide.

! Filename: TRANCAL

!

! Guide user through a tramsmission
1

1

COM /Sys_state/ @Hp87xx,Scode

! Identify I/C Port

CALL Iden port

|

! Configure the analyzer to measure
! on channel 1.

OQUTPUT @HpS8T7xx;"SENS1:FUNC ’*XFR:POW:
E

! Select a calibration kit type.
QUTPUT @HpSTxx;”SENS:CDRR:CDLL:CKIT
]

! Sglect a transmission calibration
! analyzer settings. The "IST:0FF"
I the current settings will be used.
QUTPUT @Hp8T7xx;"SENS1:CORR:COLL:IST
i

cal.

transmission

RAT 2,0°;DET NBAN;*WAI"

JCOAX, 7MM, TYPE-N,50,FEMALE”"

for the current
ensures that

0FF ;METH TRAN1"

! Prompt the operator to make a through

1 connection.

DISP "Connect THRU - Press Continue®
PAUSE

DISP "Measuriag THRU"

1

! Analyzer measures the through.

OUTPUT QHp87xx;"SEKS1:CORR:COLL STAN1;*0PCT"
1300 1

8-44 £5 indicates HP 871
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1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
14390
1500
1510
1520
1530
1540
1550
1660
1570
1580
1580
1600
1610
1620
1630
1640
1680
1660
1670
1680

Example Programs
Calibration

! Wait until the measurement is complete.
ENTER @Hp87xx;0pc

DISP *Calculating Error Coefficients"

!

! Tell the analyzer %o calculate the

! error coefficients after the measurement
! is made, and then save for use during

! subsequent transmission measurements.

! Note that this is not the same as using

! the SAVE RECALL key functionality.

QUTPUT @Hp87xx;"SENSt:CORR:COLL:SAVE;*QPC?"
i

! Wait for the calculations and save to be

! completed.

ENTER @Hp87xx;0pc

DISP "“User Defined TRANSMISSION CAL COMPLETED!"

END

!

B sk ok e st ok o sk s ook ok sk oo o o o ok sk ok ks o sk sk sk o sk ok ok ok ok o R ok Sk e o ok skl sk ko

¢ Iden_port: Identify io port to use.

Description: This routines sets up the 1/0 port address for
the SCPI interface. For "HP 87Txx" instruments,
the address assigned to @Hp87xx = 800 otherwise,

! 716.

1 ek ko o o ek o oo o o ook ok oS s oK R Ko ok ek ok st sk ok o ok o o oK o Sk R KK

SUB Iden_port

COM /Sys_state/ @Hp8T7xx,Scode

i
IF POS{SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN eHp8Txx T0 800
Scode=8
ELSE
ASSIGN €Hp8T7xx TO 716
Scode=7
END IF
]

SUBEND !lIden_port

& indicates HP 8712C{14C oniy §-47




Example Programs
Calibration

1000
1010
1020
1630
1040
1650
1060
1670
1680

1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250

1260
1270 !

1280
1290
1300

REFLCAL Example Program

This program dernonstrates a reflection calibration performed over the
preset source settings (frequency range, power and number of points). The
operation complete guery is used at each step in the process t¢ make sure
the steps are taken in the correct order. More information on calibration is
available in the User's Guide.

IFilename: REFLCAL

Guide user through a reflection cal.

DIN Msg$ [50]
i

COM /Sys.state/ @Hp87xx,Scode,Internal

Identify I/0 Port

CALL Iden_port
1080 !

Configure the analyzer to measure
reflection on channel 1.

QUTPUT ©Hp87xx;"SENS1:FUNC ’XFR:POW:RAT 1,0’ ;DET NBAN;*WAT"
'

H

Select Calibration XKit for 50 ohm instruments.

QUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT ’COAX,7MM,TYPE-N,50,FEMALE®"

£

Select Calibration Kit for 75 ohm instruments.

{Comment out the 50 ohm line above and uncomment the line
below.)

CUTPUT QHp87xx;"SENS:CORR:COLL:CKIT *CCAX,7MM,TYPE-N,75,FEMALE’"

Select a reflection calibration for the current
analyzer settings. The "IST:0FF" ensures that
current settings will be used.

OUTPUT @Hp87xx;"SENS1:CORR:COLL:IST OFF;METH REFL3"
!

Prompt the operator to connect an open.

Msg$="Connect OPEN"
GOSUB Get_continue

§-48 &5 indicates HP 8712C{14C only




1310

1320 !

1330
1340

1350 !

1360
1370
1380

1380 !

1400
1410
1420
1430

1440 !

1450
1460

1470 !

1480
1480
1500

1510 !

1520
1530
1540
1550

1560 !

1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700

1710 1
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DISP “Measuring OPER"

I

! Measure the open.

QUTPUT @Hp87xx;"SENS1:CORR:COLL STAN1;*CPC?"
i

! Wait until the measurement of the open
! is complete.

ENTER @Hp87xx;0pc

k

! Prompt the opeTator to comnect a short.
Msg$="Connect SHORT"

GOSUB Get_continue

DISP "Measuring SHORT"

I

! Measure the short.

DUTPUT @Hp87xx;"SENS1:CORR:COLL STAN2;*CPCY"
i

! Yait until measurement of the short

! is complete.

ENTER @Hp87xx;0pc

1

! Prompt operator to connect a lead.
Msg$="'Connect LOAD"

GOSUB Get.continue

DISP "Measuring LOADY

I

! Measure the load.

OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN3;#0PCT"
! Wait until measurement of the load

! is complete.

ENTER @Hp87xx;Upc

DISP “Calculating Error Coefficients”

1

I Tell the analyzer to calculate the

t error coefficients, and then save

! for use during subsequent reflection

! measurements. Note that this is not

! the same as using the SAVE RECALL key

! functionpality.

QUTPUT @Hp87xx;"SENS1:CORR:COLL:SAVE;*0PC?"
i

&8 indicates HP 8712C{14C only 8-49




1720
1730
1740
1750
1760
1770
1780
1720
1860
1810
1820
1830
1840
1850
1860
1870
1880
1820
1900
1910
1920
1830
1240
1950
1960
1970
1980
1990¢
2000
2010
2020
2030
2040
2050
2060
2070
2080
2080
2100
2110
2120
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! Wait for the calculations to be completed
! and the calibration saved.
ENTER @Hp87xx;0pc
DISP "Full Band REFLECTION CAL COMPLETED!"
STOP
1
Get_continue: ! Subroutine to handle operator prompts.
!
! "Tnternal’ is determined above based on the
! controller.
IF Intermal=1 THEN
!
! If internal control, then use the displiay
! line for the prompt.
DISP Msg$&" - Press Heasure Standard”

! Use the softkey 2 for the response; loop
! while waiting for it to be pressed.
ON KEY 2 LABEL "Measure Standard" RECOVER Go_on
LOoOP
END 1LO0CP
ELSE
1
! If external contrel, clear the key queue
! so previous key presses will not interfere.
OUTPUT @Hp87xx;"SYST:KEY:QUE:CLE"

! Use the BEGIN key for the response.
DISP Msg$i" - Press BEGIN to continue”

! Turn on the key queue to trap all key
! presses.
OUTPUT @Hp87xx;"SYST:KEY:QUE ON"

! Loop while waiting for a key to be
! pressed.
LOoP
! Query the device status condition
! register.
QUTPUT @Hp8T7xx;"STAT:DEV:COND?"
ENTER QHp8Txx;Dev_cond

8-50 ) & indicates HP 8712€/14C only




2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2380
2400
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I
! Check the bit that indicates a key press.
IF BIT(Dev_cond,0)=1 THEN
DUTPUT @Hp87xx;"SYST:KEY?"
ENTER @Hp87xx;Key.code
ERD IF
1
! Stop looping if the BEGIN key was pressed.
EXIT IF¥ Key.code=40
END LOCP
Key_code=0
END IF
i
Go_on: ! Subroutine to turn off the softkeys
! on the analyzer and the computer,
! and return to main body of the
! program.
OFF KEY
RETURN
END
!
st ek ok sk ok ke o sk ek ok ook ook o oo o oo ok e sl i s sk s ok ook ok ook ok ok ok K ok ok ok
! Iden_port: Identify io port to use.
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = B0CC otherwise,
! 716.
1 ke s ok e s s s e o o o ok o Rk sk o K ko ok sk ol sk ok ok s ook ook ok sk sk ok ok sk o sk ok o ok o ok ok o
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2410 SUB Ider_port

2420 COM /Sys_state/ @Hp8Txx,Scode,Internal
2430 !

2440 TF POS(SYSTEM$("'SYSTEM ID"),"HP 87")<>0 THEN
2450 ASSIGN @Hp87xx TG 800

2460 Scode=8

24790 Internal=1

2480 ELSE

2490 ASSIGN @Hp8Txx TO 716

2500 Scode=7

2510 Internal=0

2820 END IF

2530 |

2540 SUBEND !Iden.port

2550 1!

8-52 &8 indicates HP 87126/14C only
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LOADCALS Example Program

This program demonstrates how to read the correction arrays from the
analyzer and write them back again. The INTeger, 16 data format is being
used because the data does not need to be interpreted, only stored and
retrieved. More information about calibration is availabie in the User’s Guide.

The size of the arrays into which the data is read is critical. If they are not
dimensioned correctly the program will not work. Most correction arrays,
including the factory default (DEF) and the full band (FULL, preset source
settings) arrays have 801 points. For user defined calibrations (USER) the
number of points must be determined. If the number of points is other than
801, lines 1110 and 1790 will need to be changed to allocate arrays for the
correct number of points. The number of poinis can be found by reading the
correction array’s header and determining the size as shown in the example
below.

£5 indicates HP B712C/14C only 8-53
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1000 iFilename: LOADCALS

1010 1t

1020 ! Pescription:

1030 ! 1. Query the calibration arrays, based on
1040 ! the current measurement (trans/refl).
1050 ! 2. Change number of points to 801.

1080 ! 3. Download the calibration arrays back
1070 !} into the analyzer.

1080 !

1090 DIM Func$[20],A$[10]

1100 INTEGER Swap,Arrays,Digits,Bytes,Points
1110 INTEGER Corri(1:801,1:3),Corr2(1:801,1:3),Corr3(1:801,1:3)
1120 1!

1130 COM /Sys_state/ QHp87xx,Scode

1140 ! Identify I/0 Pors

1150 CALL Idemn_port

1160 !

1170 ¢

1180 ! fQuery the measurement parameter.

1180 OUTPUT @Hp8&7xx;"SENS1:FUNC?"

1200 !

1210 ! Read the analyzer’s response.

1220 ENTER @Hp87xx;Func$

1230 !

1240 ¢ Set up a SELECT/CASE depending on the
1250 ! response.

1260 SELECT Func$

1270 !

1280 ! This is the transmission case, a ratic of
1290 ! the powers measured by detector 2 (B) and
1300 ¢ detector 0 (R).

1310 CASE """XFR:POW:RAT 2, o"""

1320 !

1330 ! The transmission calibration has only one
1340 ! correction array.

1350 Arrays=1
1380
1370 ! This is the reflection case, a ratic of

!
!
1380 ! the powers measured by detector 1 (A) and
1390 !t detector 0 (R).

1400 CASE ""“XFR:POW:RAT 1, Q-

8-54 &5 indicates HP 8712C/14C only



1410
1420
1430
1440
1450
1460
1470
1480
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I
t The reflection calibration has 3 correction
| arrays.
Arrays=3
END SELECT
I
! Select the 16 bit integer binary data format.
OUTPUT €@Hp87xx;"FORM:DATA INT,i6"

1490 1

1500
1510

! Select normal byte order.
OUTPUT @Hp87xx;"FORM:BORD NORM"

1520 !

1530
1540
1550

! Request the first correction array from the a
! analyzer.
OUTPUT @Hp87xx;"TRAC? CH1SCORR1"

1560 !

1570
1580
1590

t Turn on ASCII formatting on the I/0 path
! to read the header informationm.
ASSIGN @Hp8Txx;FURMAT ON

1600 !

1610
1620
1630
1640
1650

1860 !
1870 ¢

1680
1680
1700
1710
1720
1730
1740

! Get the header, including the number of

! of characters that will hold the number

! of bytes value which follows.

ENTER @Hp87xx USING "¥%,A,D";A$,Digits

]

! Get the rest of the header. The number

! of bytes to capture in the correction

! array will be placed in "Bytes". RKNote

! the use of "Digits" in the IMACGE string.
ENTER @Hp87xx USING "%,"&VAL$(Digits)&"D";Bytes

E Determine the number of points from the
! number of bytes (6 bytes per point).
Points=Bytes/6

1750 !

1760
1770
1780
1790
1800
1810

! This example was set up in line 1110 above

! for 801 points. Edit this line and line 1110

! 1o allow other dimensions.

IF Points<>801 THEN
DISP "Arrays are not dimensioned for this calibraticn'
STOP

&5 indicates HP 8712C/14C only 8-55
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1940
1850
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END IF
DISP "Uploading (querying) calibration arrays .
I

| Tarn off ASCII formatting on the I/C path.
ASSIGN @Hp87xx;FORMAT OFF

]

I Get the first error correction array.
ENTER QHp87xx;Corrl(*)

1

! Turn on ASCII formatting.

ASSIGN eHp8T7xx;FORMAT ON

i

! Get the "end of data' character.
ENTER @Hp87xx;A$

i .

! For the reflection there are two more
i arrays to read.

IF Arrays=3 THEK

i

i Request and read in the second

! correction array.
QUTPUT @Hp87xx;"TRAC? CH1SCORR2"
Read_array{@Hp87xx,Corr2(*))

! Request and read in the third
t correction array.
QUTPUT @Hp8T7xx;"TRAC? CH1SCORR3"
Read_array(@Hp87xx,Corr3(*))
END IF
DISP "Calibration arrays have been uploaded."
WAIT &
DISP “"Downloading (setting) calibration arrays .
!
! Turn off correction before writing a
! calibration back into the analyzer.
QUTPUT @Hp87xx;"SENS1:CORR:STAT OFF"
i
i Set the number of points for the correction
! arrays. (Mot necessary in this example,
! but shown for emphasis.)
OUTPUT @Hp87xx;"'SENS1:SWE:POIN";Points

8-56 B indicates HP B712C/14C only



22390
2240
2250
2260
2270
2280
2290
2300

2310 !

2320
2330
2340
2350
2360
2370
2380

2390 !

24900
2410
2420

2430 !

2440
2450
2460
2470
2480
2490
2500
2510
2520
2530

2540 !

2550
2560
2570
2580

2590 1

2600
2610
2620
2630
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I
! Prepare the analyzer te receive the first
! correction array in the indefinite block
! length format.

QUTPUT @Hp87xx;"TRAC CHiSCURR1, #0";

I

¢ Turn off ASCII formatting.
ASSIGH @HpS8T7xx;FORMAT OFF
1

! Send the first correction array to the
! analyzer. The array transfer is

! terminated with the "END" signal.
QUTPUT @Hp87xx;Corrl(*),ERD

]

! Turn on ASCII formatting.
ASSIGN @Hp87xx;FORMAT ON
t

! For a reflection array download, there
! are two more arrays.

IF Arrays=3 THEN

i

! Prepare the analyzer to receive the
! 2nd array, then output it.
QUTPUT @Hp87xx;"TRAC CHISCORR2, “;
Write_array(@Hp87xx,Corr2(x)})

! Prepare the analyzer to receive the
¢ 3rd array, then ocutput it.
OUTPUT @Hp87xx;"TRAC CHISCORR3, ";
Write_array(@Hp87xx,Corr3(*))
END IF
]
! Turn on the calibration just downloaded.
OUTFUT @Hp8Txx;"SENS1:CORR:STAT ON;*WAI"
DISP "Calibration arrays have been downloaded."
END
i
! Subprogram for reading binary data array from
! the analyzer. The command requesting a specific
! data array has already been sent prior to
! calling this subprogran.
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2640 !

2650 SUB Read_array{@Hp87xx,INTEGER Array(*))
2660 DI A$[10]

2670 INTEGER Digits,Bytes

2680 ASSIGN @Hp87xx;FORMAT ON

2690 ENTER @Hp87xx USING nY,A,D"; A8, Digits
2700 ENTER @Hp87xx USING "y, &VAL$ (Digits)&"D" ;Bytes
2710 ASSIGN @Hp8Txx;FORMAT OFF

2720 ENTER @Hp87xx;Array(*)

2730 ASSIGN @Hp87xx;FORMAT ON

2740 ENTER @Hp87xx;A$

2750 SUBEND
2760
2770 ! Subprogram for writing binary data array to

k
!
2780 ! the analyzer. The command requesting a specific
2790 ! data array has already been sent pricr to
1
I

2800 ! calling this subprogram.

2810

2820 SUB Write_array(@Hp87xx,INTEGER Array(*))}
2830 QUTPUT @Hp87xx;"#0";

2840 ASSIGN @Hp87xx;FORMAT OFF

2850 QUTPUT @Hp8Txx;Array(*) ,END

2860 ASSIGK @Hp8T7xx;FORMAT ON

2870 SUBEND

2880 1!

DEOO 1 ok sk dokokokokok ok ok ok o R koo sk s sk sk ok o R Rk ok R kR R KR ok ok ok
2900 ! Iden_port: Identify ic port to use.
2910 ! Description: This routines sets up the I/0 port address for

2920 ! the SCPI interface. For "HP 87xx" instruments,
2830 ! the address assigned to @Hp87xx = 800 otherwise,
2940 ! 716, ”

2950 !************************************************#*************
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2860
2970
2880
2980
3000
3010
3020
3030
3040
3050
3060
3070
3080
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SUB Iden_port
COM /Sys_state/ @Hp8Txx,Scode
'

IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @HpB87xx TO 800
Scode=8

ELSE
ASSIGN @Hp87xx TO 718
Scode=7

END IF

!

SUBEND {Iden_port
!

& indicates HP 871261148 only 8-59
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CALKIT Example Program

This instrument state file demonstrates the type of file required to download
user-defined calibration kits. To see an exampie of using this feature, refer to
“Writing or Editing Your Own Cal Kit File”, in Chapter 6 of the User’s Guide.

1¢ !$ Standard Definitions for HP 85054B Precision
Type-N Cal Kit.

11 !

12 t$ This is a Cal Kit definition file, which

13 '$ uses the same format as a BASIC program.

14 1$ Lines that contain "!$" are comments.

15 1§

16 1$ Put your Cal Kit file on a disk, and use the

17 t$ analyzer’s [SAVE/RECALL] [Recall State] keys

18 !$ to load your custom Cal Kit into the analyzer.

20 !

30 '$ Definitions for 50 Ohm jack (FEMALE center
contact) test

40 !$ ports, plug (MALE center contact) standards.
50 1!

60 ! OPEN: ¢ HP 85054-60027 Open Circuit Plug
70 Z6 5C.0 $ Ohms

80 ! DELAY ©57.993E-12 § Sec

20 ! LOSS 0.8E+9 § Ohms/Sec

100 ! CO 88.308E-15 § Farads

110 ! Ci 1667.2E-27 § Farads/Hz

120 ! C2 -146.61E-36 $ Farads/Hz"2

130 ! C3 9.7531E-45 $ Farads/Hz"3

140 !

150 t SHORT: $ HP 85054-60025 Short Circuit Plug
160 1 Z0 50.C § Ohms

170 1t DELAY 63.078E-12 $ Sec

180 ! LOSS 8.E+8 § Ohms/Sec

190 !

200 ' LOAD: § HP 00909-60011 Broadband Load Plug
210 ! Z0 50.0 § Onhms

220 1 DELAY 0.0 $ Sec

230 ! LOSS 0.0 $ Ohms/Sec
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240 !
250 ' THRU: §$ HP 85054-60038 Plug to Plug Adapter
260 ¢ Z0o 50.0 $ Ohms
270 ¢t DELAY 196.0E-12 $ Sec
280 1 L.0Ss 2.2F+9 ¢ Ohms/Sec
290 !
300 END

&5 indicates HP 8712€/14C only
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Instrument State and Save/Recall

LEARNSTR Using the learn string to upload and download mstrurgent
states.

SAVERCL Saving and recalling instrument states, calibrations and data.
The example also demonstrates saving data in an ASCII file
that includes both magnitude and frequency information.
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LEARNSTR Example Program

This program demonstrates how to upload and download instrument states
using the learn string. The learn string is a fast and easy way to read an
instrument state. It is read out using the *LRN? query {an IEEE 488.2
common commands). To restore the learn string simply output the string to
the analyzer.

The learn string contains a mnemonic at the beginning that tells the analyzer
fo restore the instrument state.

The learn string is transferred as a block. The header is ASCIH formatted and
the data is in the instrument’s internal binary format. The nuraber of bytes
in the block of data is determined by the instrument state (no more than
20000 bytes).

"SYST:SET #<digits><bytes><learn string data>"

The “long” learnstring, in addition to the instrument state like the normal
learnstring, will include data and calibration arrays [F they are selected using
the Define Save function under SAVE/RECALL. The SCPI equivalent coramand
for saving the calibration arrays is added before the “long” learnstring query.
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1000 !Filename: LEARNSTR

1010 ¢

1020 ! Description:

1030 ! 1. Query the learn string.

1040 ! 2. Preset the analyzer.

1050 1 3. Send the learn string,

1060 ! restoring the previous state.
1070 !

1080 DIM Learnstr$[20000]

1090 !

1100 COM /Sys_state/ @Hp87xx,Scode
1110 ! Identify I/0 Port
1120 CALL Iden_port

1

1130 1!

1140 !

1150 ! Request the learnstring. If the "long"
1160 ! learnstring is desired, comment the line
1170 ! below, and uncomment the line after it.
1180 ! The "long" learnstring, in addition to
1190 ! the instrument state like the normal

1200 ! learnstring, will include data and

1210 ! calibration arrays IF they are selected
1220 ! using the Define Save function under

1230 | SAVE RECALL. The SCPI equivalent command
1240 ! for saving the calibration arrays is

1250 ! added before the "long" learnstring query.

1260 OQUTPUT @Hp8T7xx;'*LRN?"

1270 ' OUTPUT @Hp87xx;"MMEM:STOR:STAT:CORR ON;:SYST:SET:LRNL?"
1280

1290 ! Read the learnstring from the analyzer.

1300 ! The USING "~K" format allows the data

!
!
!
!
1310 ! being transmitted to include characters
i
t
i

1320 ! (such as the line feed character) that
1330 t would otherwise terminate the learnstring
1340 ! request prematurely.

1350 ENTER @Hp87xx USING "-K";Learnstr$
1360 DISP "Learn string has been read"
1370 WAIT 5

1380 !

1390 ! Preset the analyzer.

1400 QUTPUT @Hp8Txx;"SYST:PRES;*[0PC?"
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1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540
1550
15€0
1570
1580
1580
1800
i610
1620
1630

1640 !

1650
1660
1670
1680
1690
1700
1710
1720
1730
1740

Example Programs
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1

! Wait for the preset operation to complete.
ENTER @Hp87xx;0pc

DISP "Instrument has been PRESET"

WAIT b

I

I Qutput the learnstring to the analyzer.
! The mnemonic is included in the string,
! s0 no command preceding "Learnstr$" is
! necessary.

DUTPUT @Hp87xx;Learnstr$

DISP "Instrument state has been restored"
END
!
1 oo ok o sk o e o sk ok bk ok sk ok s o ook ko o ok ko R oK ok o o ok o ok ok sk ok ok ok s K s ko o ok R oK
t Iden_port: Identify io port to use.
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
t the address assigned to @Hp87xx = 800 otherwise,
! 7186,
§ st ok ookl ek o sk ok sk ok o ok o o ok SR R kR R o ko o ok o o e sk sk ok ok R b ok ok sk sk ok
SUB lden.port
CaM /Sys_state/ @Hp87xx,Scode
]
IF POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>Q THEN
ASSIGE @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

SUBEND !Iden_port
!
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1000
1010
1020

SAVERCL Example Program

This program demonstrates how to save instrument states, calibrations

and data to a mass storage device. The device used in this exampie is the
analyzer’s internal 3.5” disk drive. The only change needed to use this
program with the internal non-volatile memory is to change the mass storage
unit specifier.

The three choices are the internal floppy disk drive (INT:), the internal
non-volatile memory, (MEM:), and the internal volatile memory, (RAM:).

Lines 1110-1320 are an example of saving an instrument state and
calibration on the imternal floppy disk drive.

Lines 1460-1470 are an example of recalling that instrument state and
calibration.

Lines 1510-1560 are an example of saving a data trace (magnitude and
frequency values) to an ASCH formatted file on the internal floppy disk drive.
This file cannot be recalled into the instrument. It can, however, be imported
directly into spreadsheets and word processors.

iFilename: SAVERCL
]
]

1030 COM /Sys_state/ @Hp87xx,Scode

1040

! Identify I/0 Port

105¢ CALL Iden_pozxt

1060
1070
1080
1090

!

!

¢t Select the intermal floppy disk drive
! as the mass storage device.

1100 OUTPUT @Hp87xx;"MMEM:MSIS °INT:’"

1110
1120
1130
1140

i

! Turn on the saving of the instrument state
! as part of the "Define Save" function under
! SAVE RECALL.

1150 OUTPUT QHp8T7xx;"MMEM:STOR:STAT:IST ON"
1160 !
1170 ! Turn on the saving of the calibration

1180

! as part of the "Define Save' function under
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! SAVE RECALL.
QUTPUT @Hp87xx;"MMEM:STOR:STAT:CORR OR"

1210 !

1220
1230
1240
1250
1260

1270 !

1280

1290 !

1300
1310
1320
1330
1340
1350
1360
1370
1380
1380
1400
1410
1420
1430
1440
1456
1460
1470

! Tern off the saving of the data

! as part of the "Define Save'" function under

! SAVE RECALL.

OUTPUT @Hp87xx;"MMEM:STOR:STAT:TRAC OFF"

i

! Save the current defined state (STAT 1) into

! g file named "FILTER"., Use *0PC? to make

! sure the operation is completed before any

! other operation begins.

OQUTPUT @Hp87xx;"MMEM:STOR:STAT 1,’FILTER’;*0PCT"
ENTER @Hp87xx;0pc

DISP "“Instrument state and calibration have been saved”
: ‘

! Preset the instrument so that the change in state

! is easy to see when it is recalled.

OUTPUT OHp87xx;"SYST:PRES;*0PC?"

ENTER @Hp87xx;0pc

DISP "Instrument has been PRESET"

WAIT 5

1

! Recall the file "FILTER" from the internal

! floppy disk drive. This becomes the new instrument
! state. Use of the *0PC query allows hold off of

t further commands until the analyzer is reconfigured.
DUTPUT @Hp87xx;"MMEM:LOAD:STAT 1,’INT:FILTER’;*0PCY"
ENTER @Hp87xx;(pc

1480 !

1490
1500
1510
1520
1530
1540
1550
1560
1570
158C
1580¢

! Take a single sweep to ensure that valid measurement

! data is acquired.

OUTPUT @Hp87xx;"ABOR; : INIT:CONT OFF; :INIT;*WAL"

DISP "Instrument state and calibration have been recalled"
i

I Save that measurement data into an ASCII file.

! called "DATAOOO1" on the internal floppy disk drive.
OQUTPUT @Hp87xx;"MMEM:STOR:TRAC CHiFDATA,’INT:DATAGO01*"
DISP "Data has been saved (ASCII format}"

END

!
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1600
1610
1620
1630
1640
1650
1660
1670
1680
1680
1700
1710
1720
1730
1740
1750
1760
177¢
1780
1790
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1 ke e s e s s o s o e e ks o sk ok Sk o K K Ko oK o o o ok o ok R sk ks ok sk ook ok kok o R R R oK
! Tden_port: Identify ic port to use.

! Description: This routines sets up the I/0 port address for

! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.

1 sk ke o ok ok ok ok ook o KSR S oK o ke ok e oo o o sk sk ko kel ol e ok Sk K s o sk R kR kK
SUB Iden port

COM /Sys.state/ @Hp87xx,Scode
1

IF POS(SYSTEM$(YSYSTEM ID"),"HP 87")<>0 THEW
ASSIGE @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TG 716
Scode=T7
END IF

SUBEND !Iden_port
!
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Hardcopy Control

PRINTPLT

PASSCTRL

FAST_PRT

Using the serial and parallel ports for hardcopy output. The
example also demonstrates plotting test results to an HPGL
file.

Using pass control and the HP-IB for hardcopy output. The
example uses an HP-IB printer.

Provides fast graph dumps to PCL5 printers.
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1000
1010
1020
1030
1040
1050
1080
1070
1080
109G
1100
1110
1120
1130
1140
1156
1180
1170
1180
1120
1260

PRINTPLT Example Program

This program demonstrates how to send a hardcopy to a printer on the serial
interface. This is done by selecting the appropriate device, setting up the
baud rate and hardware handshaking, and sending the command to print or
plot. The *0PC7? query is used in this example ¢ indicate when the printout
is complete. Another method of obtaining the same results is to monitor the
Hardcopy in Progress bit (bit 9 in the Operational Status Register). More
mformation on printing or plotting is available in the User’s Guide.

Lines 1170-1400 demonstrate sending a hardcopy output to a printer
connected to the serial port. The same program could be used to send
hardcopy output t¢ a device on the parallel port. The only changes would be
deleting lines 1230-1280 and changing line 1200 to read HCOP : DEV :PORT
PAR.

Lines 1430~1680 demonstrate how to create an HPGL file (plotter language)
and send it to the disk in the internal 3.5” disk drive.

¥ilename: PRINTPLT

!
!
!
!
!
!
!

1

Description:
1. Belect serial port. Configure it.
2. Dump table of trace values.
3. Re-configure hardcopy items to dump.
4. Dump HP-GL file to internal floppy.

COM /Sys_state/ @Hp87xx,Scode

!

Identify I/0 Port

CALL Iden_port

Select the output language (PCL-Printer
Control Language) and the hardcopy port
to serial.

QUTPUT @Hp87xx;"HCOP:DEV:LANG PCL;PORT SER"
i

Select baud rate to 18200.

QUTPUT @HpB87xx;"SYST:COMM:SER:TRAN:BAUD 19200"

8-70 &% indicates HP 8712C/14C only




1210
1220
123C
1240
1250
1260
1270
1280
1290
1300
13190
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
143C
144C
1450
1460

1470 !

1480
1480
1500
1510
1520
1530
1540
1850
1560
1570
1580
1590
1600
1610
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! Select the handshaking protocel to Xon/Xoff.
CUTPUT @Hp87xx;"SYST:COMM:SER:TRAN:HAND XCN"
1

! Select the type of output to table, which
! is the same as the softkey List Trace

! Values under the Define Hardcopy menu.
OUTPUT @Hp87xx;"HCOP:DEV:MODE TABL"

i

! Send the command to start a hardcopy, and

! use *0PC query to make sure the hardcopy is
! complete before continuing.

QUTPUT @Hp87xx;"HCOP;*QPC?"

ENTER @Hp8Txx;0pc

DISP "Hardcopy to serial printer - COMPLETE!"
1

! Select the HPGL language and the hardcopy

! port to be the currently selected mass memory
! device.

OUTPUT @Hp8T7xx;"HCOP:DEV:LANG EPGL;PORT MMEM"
4

t Include trace data in the plot.
QUTPUT @Hp87xx;"HCOP:ITEM:TRAC:STAT ON"
1

! Turn graticule off in the hardcopy dump.
OUTPUT @Hp8T7xx;"HCOP:ITEM:GRAT:STAT OFF"

1

! Include frequency and measurement

! annotation. ,

OUTPUT @Hp8T7xx;"HCOP:ITEM:ANN:STAT ON"

i

! Include marker symbols.
0UTPUT @Hp8&T7xx;"HCOP:ITEM:MARK:STAT ON”
3

! Include title {and/or time/date if

! already selected).

QUTPUT QHp87xx;"HCOP:ITEM:TITL:STAT OR"
1

! Define the hardcopy to be both the graph
! and a marker table.
QUTPUT @Hp87xx;"“HCOP:DEV:MODE GMAR"
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i

! Send the command tc plot and use *0PC
! guery to wait for finish.

CUTPUT @Hp87xx;"HCOP;*(0PC?"

ENTER @Hp87xx;Upc

DISP "Plot to floppy disk - COMPLETE!"

END

¢

B s o oo ko ok ok ook o o s o kKot sk ok o R sk ook sk o ok sk sk ok o o ok 6 sk Sk sk sk s ok ok
! Iden_port: Identify io port to use.

! Description: This routines sets up the I/0 port address for

: the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
L 7186.

1 s o o sk e e s s s ek o ok o o o o ok o ok ok ko sk sk sl R oK ok ook ok ok o o ok o sk o R ok

SUB Iden.port
COM /Sys_state/ @Hp87xx,Scode
§
IF POS{SYSTEM$("SYSTEK ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 7ig
Scode=7
E¥D IF

SUBEND !Iden_port
]
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300

1310 !

PASSCTRL Example Program

This program demonstrates how to send a hardcopy to an HP-IB printer.
This is done by passing active control of the bus to the analyzer so it can
control the printer. More information about passing control to the analyzer Is

available in Chapter 3, “Passing Control.”
'Filename: PASSCTRL

Description:

External controller runs this program, which
instructs the analyzer to perform a hardcopy

and then passes control to the analyzer.
Analyzer performs hardcopy over HP-IB

to printer at 701, then passes control back.
This program only works on controllers which

computers rupning BASIC-UX 7.0x will need

to upgrade to a newer BASIC-UX version.

COM /Sys_state/ @Hp87xx,Scode,Internal
Identify I/0 Port
CALL Iden.port

Select the language to PCL (Printer
Control Language) and the output port
to HP-IB.

OUTPUT @Hp87xx;"HCOP:DEV:LANG PCL;PORT GPIB"

!
!
!
I
I
I
i
t
t
L implement pass control properly. HP s700
4
t
£
1
1
!
[
1
I
£

! Select the HP-IB address for the hardcopy
! device on the HP-IB.

OUTPUT @Hp87xx;"SYST:COMM:GPIB:HCOP:ADDR 1"
H

! Set the output to graph only.
QUTPUT @Hp87xx;"HCOP:DEV:MDDE GRAP"
3

2 indicates HP 8712C/14C only
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1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1600
1510
1520
1530
1540
1550
1560
1670
1580
1580
1800
1610
1620
1630
1640
1650
16860
1670
1680
1690
1700
1710
1720
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! If the internal controller is being used...

IF Internal=1 THEN

!

! then make it System Controller of HF-IB
CUTPUT @Hp87xx;"SYST:COMM:GPIB:CONT ON"

END IF

i

! Clear Status Registers

OUTPUT @Hp87xx;"*CLS"

]

! Enable the Request Control bit in the Event

! Status Register.

OUTPUT @Hp87xx;"*ESE 2"

1

! Clear the Service Request enable register;

! SRQ is not being used.

QUTPUT @Hp87xx;"*SRE 0"

1

! Send the hardcopy command to start the

! print.

GUTPUT @Hp8&7xx;"HCOP"

LOOP.

1

! Read the status byte using Serial Pell.
Stat=SPOLL(@Hp87xx)

!

! Exit when the analyzer requests active control

! of HP-IB from the system controller.

EXIT IF BIT(Stat,5)=1

END LOOP

]

! Now system controller passes control to

! the analyzer.

PASS CONTROL @Hp8T7xx

DISP "Hardcopy im Progress..."”;

IF Internal=1 THEN

! If using the internal IBASIC contreller,

t then use the *0PC query method to wait

! for hardcopy completiocn.
QUTPUT @Hp87xx;'*0PCT"
ENTER ©Hp87xx;0pc
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1736
1740C
1780

176G 1t
17706 1

1780

1790 !
1800 !
1810 !

1820
1830
1840
1850
1860
1870
1880
1880
1800
1910
1820
1930
1940
1950
1960
1970

1980 !

1990
2000
2010
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ELSE
! If external computer comtrol, then...
Logp

i
! Monitor the HP-IB status in the
! external computer’s HP-IB status
! register. Here, the HP-IB interface
! code 7 register 6 status is requested
! and put into "Hpib".

DISP . ¢ ;

WAIT 1! No need to poll rapidly

STATUS 7,6;Hpib

When active contrel is returned to the
system controller (bit 6 set}, then exit.
(This fails on s700s running BASIC 7.0x)
EXIT IF BIT(Hpib,6)=1
END LOOP
END IF
DISF "HARDCOPY COMPLETE:"
END
!
§ ook ek o e ot o ok of ok ok ook s s ke ok s e ok o s o ks sk ok ok o o ok o K ok ok ok sk R ok sk ko ok
t Iden_port: Identify io port to use.
t Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
1
]

. v

716.
ok sk o 5 o 5 ke e k3 s ok ok e sk ok sk o o ek sk o sk ok ok ok sk o ok o o ok sk e ok ok e stk ke ke ok ook sk ok ok o o
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2020 SUB Iden_port

2030 COM /Sys_state/ @Hp87xx,Scode,Internal
2040 1

2080 IF POS(SYSTEM$("SYSTEM ID"),"HP 879)<>0 THEN
2060 ASSIGN €eHp87xx TO 80C

2070 Scode=8

2080 Internal=1

2080 ELSE

2100 ASSIGN @Hp87xx TO T16

2110 Scode=7

2120 Internal=0

2130 EKD IF

2140 1

2150 SUBEND !Iden.port

2160
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10G0
1010
1020
1030
1040
1080
1080
1070
1075
1076
1077
1078
1080
1080
1100
1110
1120
1130
1140
11560
1160
1170
1180
1190
1200
1210
1220
1230
1240
1280
1260
1270

FAST_PRT Example Program

This program configures a PCL5 printer to accept HP-GL graphics commands
from the analyzer. The program executes a hardcopy which causes the
analyzer to send HP-GL cornmands to the parallel port PCL5 printer. Provides
up to 10x speed improvement of some hardcopies.

FAST_PRT

This program is designed to set up a PCLS printer
connected to the parallel port of the analyzer to
accept HP-GL syntax. HP-GL gives fast graph dumps.

Connect your PCLS printer to the parallel printer of the
analyzer, then run the program.

Note: Firmware hardcopy support for PCLS for 871xCs can
can be enabled by selecting a PCL5 harcopy device.
This program may still be needed for the 871xBs.

¢
t
!
!
1
1
!
i
i
i
i
|
t
t Once the parallel printer has been configured to accept
t HPGL commands, a hardcopy is done, the printer is

! reset to normal mode, and the page is ejected.

1

DIM A$[50]

i

!

CoM /Sys_state/ @Hp8Txx,Scode
! Identify I/0 Port

CALL Iden_port

!

! Define the hardcopy device

QUTPUT @Hp87xx;"HCOP:DEV:LANG HPGL;PORT CENT"

]

! Define PCL5 escape codes needed to set up HPGL commands:
DATA QE ! Reset, Eject page

DATA &Q@12A ! Page size 8.5 x 11

DATA &0@aOL&€a4000M&@ICE ! No margins

DATA @*c7400x5650y ' 10.28 x 7.85 size 720/in

& indicates HP 8712C/14€ only 8-77
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1380
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1400
1410
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1580 !

1590
1600
1610
1620
1630
1640
1650

Example Programs
Hardcopy Control

!DATA @xcbb00xbBE50yY ! if Marker table included
IDATA @%c4255x3283y ! portrait,remcve Landscape Mode
DATA £@110 ! Landscape Mode
DATA @*pb0x50y ! Cursor to anchor point
DATA €@*cOT ! Set picture anchor peint
DATA @*r-30 ! CMY Palette
'DATA @*xriU ! Mopochrome optional
DATA @}1B ! HPGL Mode
DATA § ! dump plot
DATA @%0A ! Exit EPGL Mode
DATA @E ! Eject page
DATA DORE ! End of defined escape codes
i
! Send the defined escape codes to the printer
LCOP
READ A$
EXIT IF A$="DONE"
FOR I=1 TO LEN(A$)
SELECT A${I;1]
CASE "@"! Escape Character
QUTPUT @Hp87xx;"DIAG:PORT:WRITE 15,0,27"
CASE "$"! Dump the plot
OUTPUT @Hp87xx;"HCOP;*WAIY
CASE ELSE! Send Character
CUTPUT @Hp87xx;"DIAG:PORT:WRITE 15,0,";NUM(CA$[I;11)
END SELECT
HEXT I
EXD LOOP
I
END
i .
§ ook o o oo s o oo o Koo o o ok sk o o o o ke o ok ks sk sk sk ok ks sk ke o sk R kok sk Kok R R kK
! Iden_port: Tdentify io port to use. :
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716,
B ook o sk o o s o ok sk ok sf ok ok ok ko o ok ok sk ok a2 o sk ook sk sk R SRR SR ok ok ok R kR R kK
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1710
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1730

1740
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Example Programs
Hardeopy Cantrol

SUB Iden_port

§

COM /Sys_state/ @Hp87xx,Scode

IF POS(SYSTEM$("SYSTEM ID"),"HP 87"}<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

SUBEND iIden_port

'

&5 indicates HP 8712C/14C only 8-79




Service Request

SRQ Generating a service request interrupt. The exarople uses
the status reporting structure to generate an interrupt as
soon as averaging is complete.

SRQ-INT Monitoring the status report of the analyzer.

8-80 &5 indicates HP 8712C/14C only
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1030
1100
1110
1120

1130 !}

1140
1150
1160

1170 !

1180
1180
1200
1210
1220

1230 !

1240
1280

SR@ Example Program

This program demonstrates generating a service request interrupt. The SRQ
is used to indicate when averaging is complete. More information on service
requests and the status registers is available in Chapter 5, “Using Status
Registers.”

In this program, the STATus:PRESet executed in line 1250 has the effect of
setting all bits in the averaging status transition registers (positive transitions
to 0, negative transitions to 1). It also sets up the operational status
transition registers (positive transitions to 1, negative transitions to 0). These
are the states needed to generate an interrupt when averaging is complete,

IFilename: SRQ

1
! Description:

! Set an SRQ to occur when averaging is complete.
! Turn on averaging, and set to & averages.

! Initiate sweeps. SRQ will occur after & sweeps.
! Wait in a do-nothing loop, checking SRG flag.

! Display message after SRQ flag is set.

1

i

COM /Sys_state/ @Hp87xx,Scode
! Identify I/0 Port

CALL Tden_port

'

!
! Clear status registers.
OUTPUT @Hp8T7xx;"*CLS"

! Clear the Service Reguest Enable register.
QUTPUT @Hp87xx;"*3RE 0"
1

! Clear the Standard Event Status Enable register.
QUTPUT @Hp87xx;"*ESE 0"
I

! Preset the remaining status registers.
OUTPUT @Hp8T7xx;"STAT:PRES"

&5 indicates HP 8712C/14C only 8-81
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1280
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1300
1310
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1330
1340
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1380
1380
1400
1410
1420
1430
1440
1480

1460 !

1470
1480
1490
1500
1510
1520
1530
1540
1550
1660

1870 !

1580
158C

1600 !

1610
1620

1630 !¢

1640
1650
1660

Examole Programs
Service Request

1
! Set operation status register to report

! to the status byte on POSITIVE transition of
! the averaging bit.

OUTPUT @Hp87xx;"STAT:0PER:ENAB 256"

1
! Set averaging status register to report to

! operational status register on NEGATIVE transition
! of the averaging done bits. The NEGATIVE

! transition needs to be detected because the

! averaging bit O is set to 1 while the analyzer

! is sweeping on channel i and the number of

! sweeps completed since averaging restart is

! less than the averaging factor. When the bit

! goes back to O, the averaging is done.

OUTPUT @HEp87xx;"STAT:0PER:AVER:ENAB 1

1

! Enable the operational status bit in the status
! byte to generate an SEY.

JUTPUT @Hp8T7xx;"+SRE 128"

i

! On an interrupt from HP-IB "Scode" {(Interface

t Select Code) SRO bit (2), branch to the interrupt
! service routine "Srq_handler".

0N INTR Scode,2 GOSUB Srq handler

1

! Now enable the interrupt on SRR (Service Request).
ENABLE INTR Scode;2

1

! Set averaging factor to 8.

OUTPUT @Hp87xx;"'SENS1:AVER:COUN 8;*WAI"

i

! Turn on averaging and restart.
OUTPUT @Hp87xx;"SENS1:AVER ON;AVER:CLE;*WAL"
]

! Turn on continuous sweep trigger mode.
OUTPUT @Hp87xx;"ABOR; :INIT1:CONT ON;*WAL"
i .

! Initialize flag indicating when averaging domne
! to 0. Then loop continunously until the
! interrupt is detected, and the interrupt

8-82 &85 indicates HP 8712C/14€ anly
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1680
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Example Programs
Service Reguest

! service routine acknowledges the
! interrupt and sets the flag to 1.
Avg_done=0
DISP "Waiting for SRQ on averaging complete.";
Lagdp
DIsp ".";
WAIT .1! Slow down dots
EXIT IF Avg.done=l

END LOQP

i

! Display desired completion message.
DISP

DISP "Got SR{. Averaging Complete!"
STOP

1

Srq_handler: ! Interrupt Service Routine
i

! Determine that the analyzer was actually
! the instrument that generated the

! interrupt.

Stb=SPOLL(@Hp87xx)

I

! Determine if the operation status register
! caused the interrupt by locking at bit 7

t of the result of the serial poil.

I¥ BIKAND{(Stb,128)<>0 THEN

!
! Read the operational status event register.
OUTPUT @Hp87xx;"STAT:0PER:EVENT"
ENTER @Hp87xx;lp_event
1
! Determine if the averaging status register
! pit 8 is set.
IF BINAND(Op_event,256)<>0 THEE
!
! Tf so, then set flag indicating
! averaging done.
Avg_done=1
END IF
END IF
RETURN

S indicates HP 87 12C/114C only 8-83
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2140
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2160
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END

]
1 5 s e o e e e sk s s s s oo o o o o o ok o o o o o Sk o Sk Sk ok ko ok ko ok bk sk ok ok ok ek ok Sk Rk kR R R ok
! Iden_port: Identify io port tec use.
| Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
H the address assigned to @Hp87xx = 800 otherwise,
: 716.
§ s s sk ke ok shook sk s s s sk ok sk s s sk ol e ok ok o kb ke e o ok ok ek sk sk stk e sk sk ok ok sk ok sk sk ok ok ok ok ook
SUB Iden.port
COM /Sys_state/ QHp87xx,Scode
t
I¥ POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN eHpsT7xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF
1

SUBEND !lden_port
!

8-84 & indicates HP 8712C/14€ only
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1000
1010
1020
1030
1040
1050
1060
1070
1680
1020
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280

1290 !

SRQ_INT Example Program

This program demonstrates how to monitor the status report of the network
analyzer via an interrupt handler. It monitors all the status or error bits of
the status register. Whenever an error or an event occurs, the analyzer will
interrupt this program. This prograre will then decode the error bits and
display the appropriate messages. For a detailed status report register map,
refer to Chapter 5, “Using Status Registers.” '

! BRO.INT

! BASIC program:

!

§ oo e o ook e stk o ke s e ook o ok o o R Ko e ok sk ok o o ko o RSk ke ok oK ok ko o o ok

! Description: This program implements the interrupt handler
routine for SR status reports. It tries to decode all the
possible error bits by rippling it through the registers
and print out the appropriate messages for the status report.
Refer to the status model diagram for registers mapping.

!

!

!

!

!

I Note: To setup additional states other than the status

! model, add code to the subroutine "SBetup_states”.

B e s e ok ok ok ok ok ok ok o s ook sk o ok ok o sk o o ok ook ok ok ok koK sk s ok o ok oR ok R R s ek ok ok ok ok ok
!
!
!
!

sfkkkkdkokkak Main program skskkkskkkkkkrkk

Make @Hp87xx common to all subroutines
COM /Sys_state/ @Hp87xx,Scode
t Tdentify the computer we are running on
! and assign the ifo port address to @Hp87xx
CALL Iden.port
]
| Setup all required SRQ registers
CALL Setup.srq.regs
1

! This is required if user wants to detect either

! YAny Ext. Keybd. Pressed" or "Front Panel Knob Turned"
! of the Device Status Register.

OUTPUT @Hp87xx;"SYST:KEY:QUE:STATE CN"

1

£ indicates HP 87120/14C only 8-85
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1300 ! Go to subroutine toc setup any neccessary states

1310 CALL Setup_states

1320 !

1330 Report_count=0

1340 ! Forever loop to wait for any failed events to happened

1350 DISP "Waiting for any Failed Events......... Report Count =
";Report_count

1360 Do_loop: !

1370 GUSUB Set_userbit ! Read and display
variables

1380 !

1390 GOTO Do_leop

1400 STOP

1410 ¢

1420 Ixskkscksdkkokokk Subroutine Blocks sssoksksksdorkfkddk bk k kikk

1430 !

TAAQ b ksiokeokaiskok sk skeok sk ook ok i ook oKk o o s Sk ok ofok skok sk ook sk o o ok sk sk s sk ok ook e o ko ok ko

1450 ! Set_userbit: Setup user bit.

1460 ! Description: This subroutine waits for an SRQ interrupt to

1470 ! signal that a sweep has finished. It then clears the HP-IB
I
!

1480 ! registers by reading them. Once that is done, the user bit

1490 ! is toggled. '

1500 1 okok sk s ok o ook ook sk s e sk ok ook itk ks sk Rk ok sk sk sk olok ook ok ok ok ok ok Rk
1510 ¢

1520 Set_userbit:!

1530 !

1540 ON INTR Scode GOTO Read._results ! Set up interrupt branching
1550 ENABLE INTR Scode;2 ! Allow interrupt on SHE
1560 Suspend: !WAIT 5 ! Use WAIT ’n’ to suspend IBASIC
1570 GOTO Suspend

1580 !

1590 ! Interrupt Service Routine

1600 Read_resultis: ! Program has finished

1610 A=SPOLL(@Hp87xx) I and clear the SRE

1620 !

1630 ! This CLEAR command is for clearing out the bus just in case

1
1640 ! this is a Query error. Without this CLEAR command, the previous
1650 ! Query would screw up the state of the instrument and the next
1660 ! Query will get an error.

1670 CLEAR @Hp87xx

1680 QUTPUT @Hp&7xx;"*STBT"

8-86 &5 indicates HP B712C/14C only
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ENTER @Hp87xx;S5tbr
WHILE Stbr<>0
CALL Decode_srq{Stbr)
Stb=5tbr
QUTPUT @Hp87xx;"+3TB?"
ENTER @Hp87xx;Stbr
END WHILE
QUTPUT @Hp87xx;"*CLS" ! Clear status byte
BEEP
Report_count=Report_count+l
DISP "Waiting for any Failed Events......... Report Count =
"*;Report_count
1
RETURN
END
i
1ok ok ok sk kok Status Report Decode Block F#kkskkskddkirkikkkkkrs
i
i
£ otk ok o o ok o e ok ok ke o o ok e oK o ok e sk o oK Sk ok st ok o o o ko oo oo o o ko Kok S KR KK KR kR R
! Decode_srq: Decode status byte,
! Description: Decode the Srg register and ripple through the
! registers and decode the necessary failed registers.
! The decoding is done with the Event registers. The
! corresponding Condition Registers are only read and
! display. The numbers are display in hex numbers
! with a leading "Ox".
! If any Event has failed, a message will be display
! with the "Meas" Channel number and "Segment" number.
1 ok ok ks o s ok o o ok ok sk ok s s e oo e o sk e sk st ok sk ab ook ook o o s sk sk sk sl sk ke otk o ok sk sk ko ok
SUB Decode_srq(Reg)
COM /Sys_state/ @Hp87xx,Scode
DIM Reg_name$(1:8)[40]

Print out the Date of Time of this report

PRINT

PRINT )

PRINT "Status Report: ©“;DATE$(TIMEDATE);" *;TIME$(TIMEDATE)
PRINT

& indicates HP B712C/14C anly 8-87
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2220
2230
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PRINT “Status Byte = 0x";IVAL$(Reg,16)
IF (BIT(Reg,6))=1 THEN

RESTORE

READ Reg_name§ (*)

For each of the bit zet in the status register,
call Decode_reg() to deccde the appropriate
second level registers.

FOR I=2 TO 7

IF (BIT(Reg,l)=1) THEN
CALL Decode_reg(Reg_name$(I+1)})
END IF

NEXT 1
ELSE

PRINT "Bogus Interrupt??? Bit 6 of Status byte is not set?7?"
END IF
PRINT

PRINT "....... END OF REPORT"
PRINT

! Status Register

DATA "Unknown Register" ! Bit O
DATA "Unknown Register" ! Bit 1
DATA ‘'"Device Status" ! Bit 2
DATA ‘"Questionable" 1 Bit 3
DATA "Output Queue” ! Bit 4
DATA "Standard Event! P Bit &
DATA "Status Fail" ! Bit 6
DATA ‘VOperational" ! Bit 7

SUBEND !'DECODE_SRY
!
§ sk sk ok e oo ke oo sk o o o ook ok ok ok o o e o ok e ok s s ok o oK Kok e ok o e o ok ok sk e ek otk ok ok ok Kok 3 Sk Kok ok ok ok

! Decode_reg: Decode the second level registers.
¢ Description: The Cases in the SELECT statements corresponds

8-88 £ indicates HP 87120/14C only
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2610
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t to the bits supported by the instrument. Refer

J to the menu for the bit positions of these bits.

' For each failed event, the Event and Conditien

! registers are read and Display. The Event register
! is further used to decode the third level registers.
4

B ks s s o o ke o ok ke e o o o sk s e o ke s o skl s Sk o o o o o ok ok e ok ok o o ok ok o stk s ook ok o oK oF SRR SR K
!
SUB Decode_reg{Reg_name$)

COM /Sys_state/ @Hp87xx,Scode

SELECT Reg._name$

!  Device Status register

CASE "Device Status"! Bit 2
OUTPUT @Hp87xx;"STAT:DEV:EVEN?"
ENTER @QHp8Txx;Dev_event
PRINT " Device Status Event Reg = 0x":;IVAL$(Dev_event,16)
OUTPUT @Hp&7xx;"STAT:DEV:COND?"
ENTER @Hp87xx;Dev_cond
PRINT * Device Status Condition Reg = 0x";IVAL$(Dev.cond,16)
CALL Decode_dev(Dev_event)

! Questionable status register
CASE "Questionable"! Bit 3

QUTPUT @Hp87xx;"STAT:(UES:EVEN?"! Read and clear {Juestional
STATUS reg.

ENTER @Hp87xx;Jues_event

PRINT "  GQuestionable Event Reg = Ox";IVAL$(Ques_event,16)
QUTPUT @Hp8Txx;"STAT:QUES:COND?"

ENTER @Hp87xx;Ques_cond

PRINT * Questionable Condition Reg = 0x";IVAL$(Ques_cond,16)
CALL Decode_ques{Ques_event)

CASE "Standard Event"! Bit 4
OUTPUT @Hp87xx;"+ESRTY

ENTER @Hp87xx;Stand event
PRINT © Standard Event Reg = 0x";IVAL$(Stand_event,16)

& indicates HP 87126/14C only 8-89
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CALL Decode_esr{Stand_event)
CASE "Output Queue"! Bit 5

PRINT "  Message Available"

Latch bit of Status Byte register
CASE "Status Fail"t! Bit €
! Do Nothing

! Operaticnal Status register
CASE "Operational”! Bit 7

OUTPUT @Hp87xx;"STAT:CPER:EVEN?"!Read and clear Operational

STATUS reg.
ENTER @Hp87xx;0per_event

PRINT "  Operational Event Reg = Ox";IVAL${Oper_event,16)

OUTPUT @Hp87xx;"STAT:DPER:CONDT"
ENTER @Hp87xx;Uper_cond

PRINT " Operational Condition Reg = 0x";IVAL$(Oper_cond,16)

CALL Decode_oper(Oper_event)

CASE ELSE
PRINT " Unsupported Bit set in Status Byte or ";
PRINT " Bogus interrupt. "
]
END SELECT

SUBEND !DECODE_REG
t
i
B st ke ke ok ek o e ok s o o s o o ko o Rk e o ok o ook o 3 ok i e ok o e o sk stk ok ok o sk o o ok ok o o
! Decode_fues: Decode luestionable Fail register.
! Description: Decode Questionable Falil register and Print out
! appropriate messages.
1 e ke ok ko o ke K o o ok ook o Sk e ek e ek kR o s R o kKo o ok o s o ook ot ok o sk ok ok ok ook ook ok ok
SUB Decode_ques(Reg)

COM /Sys_state/ QHp87xx,3code

DIM Message$(0:15,0:1)[120]

DIM Segment_event(4:7)

8-90 &5 indicates HP 8712C/14C only
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READ Message$ (%)
FGR I=0 TO 15
IF Message$(I,0)="Enable" THEN
iIF BIT{(Reg,I)=1 THEN

PRINT Message$(I,1)

IF (I=9) THEN ! Check Limit Fail Register
QUTPUT @Hp87xx;"STAT:QUES:LIM:EVEN?"
ENTER @Hp87xx;Lim_event
PRINT ¥ Limit Fail Event Reg =
0x";IVAL$ (Lim_event,16)
QUTPUT @Hp8&7xx;"STAT:QUES:LIM:COND?"
ENTER @Hp87xx;Lim_cond
PRINT * Limit Fail Condition Reg =
0x";IVAL$(Lim_cond, 16
CALL Decode_lim(Lim_event)

END IF

IF (I=4) OR (I=8) DR (I=6) OR (I=7) THEHW
QUTREUT @Hp87xx;“STAT:QUES:SEGﬁ”;VAL$(I~3);":EVEH?“
ENTER @Hp87xx;Segment_event{I)
PRINT * Segment "“;VAL$(I-3);" Event Reg =
0x";IVAL$(Segment_event(I},16)
QuTPUT @HpSTKx;”STAT:QUES:SEGM”;VAL$(I-3);":CDND?”
ENTER @Hp87xx;Segment_cond
PRINT " Segment ";VAL$(I-3);" Condition Reg =
0x"; IVAL$ (Segment_cond, 16)
CALL Decode_seg(Segment_event(I),I-3)

END TF

END IF
END IF
NEXT I

This array has twe fields:
First Field - If Enable, Display the next string message
Else, ignore the next string message.
Second Field - String message for the corresponding bits of
the Questionable register.
DATA “Enable"," ALC UKLEVELED............... " ! Bit 0
DATA "Enable"," FREQ_ERROR.........ccocennnn " P Bit 1

&% indicates HP 8712C/14C only 8-81
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DATA "Disable"," Bit 2 Unsupported" !
DATA "Disable"," Bit 3 Unsupported" !
DATA "Enable"," Segment 1 Limit Fail................. "
! Bit 4

DATA "Enable"," Segment 2 Limit Fail................. N
! Bit &

DATA "Enable"," Segment 3 Limit Fail................. "
! Bit 6

DATA "Enable"," Segment 4 Limit Fail................. "
VBit 7

DATA "Disable",” Bit 8 Unsupported” !
DATA "Enable®," Limit Fail..........cconnnnn " !
DATA "Enable"," Stale Data{Data?}.......... " !
DATA "Disable”.,” Bit 11 Unsupported" !
DATA "Disable"," Bit 12 Unsupported"” !
DATA "Disable"," Bit 13 Unsupported” !
DATA "Disable'," Bit 15 Unsupported” H
DATA "Disable"," Bit 15 Unsupported" !

SUBEND tDecode_Ques
1
!
t
1 s e o o sk sk sk e ok s ok ok s ok sk ok ke ok ok ok s s o o o oo o sk ko ok o o ok o s skl skt o o ok
! Decode_lim: Decode Limit Fail register.
i Description: Decode Limit Fail register and Print cut the
H appropriate messages.
ksl ok o o o ook 6 s sk ok KR R sk s ko sk ok ook ko sk sk ok kR sk Rk sk ok ok ok Kok F
1
SUB Decode_lim(Reg)
COo¥ /Sys_state/ @Hp87xx,Scede
DIM Message$(0:3)[120]

READ Message$(*)

FOR I=0 TG 3
IF BIT(Reg,I)=1 THEN
PRINT Message$(I)
END IF
NEXT I

A

Displaying message

! Bit
! Bit
! Bit
! Bit

Bit

! Bit
! Bit
t Bit

10
11
i2
i3
i4
15

8-92 & indicates HP §712C/14C only




4040
4050
4060
407C
4080
4090
4100
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4120
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4180
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4180
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4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370

4380

4390

4400

DATA "
DATA ¢
DATA ¥
DATA M

Limit Line Failed omn
Limit Line Failed on
Marker Limit Failed omn
Marker Limit Failed on

SUBEND !Decode_lim

!
:

Meas
Meas
Heas
Meas

iﬂ
21!
1“
2”

Example Programs
Service Request

Bit O
Bit 1
Bitz 2
Biz 3

§ sfesfe sk sk ke ok o ok ok o sk o ok K ok sk sk ke e ok ok ok ok ok ok sk ok o ek 8 s o sk ek ok ok ke sk sk sk ok ok ok ko sk ek ok K KR

! Decode.seg:

Decode Segment status registers.

t Description: Decode Segment status registers and Print out the

appropriate messages.

1 s sk sk e s ok s ke o o 3k o o 3k ok o o e sk sk o o o ok o 3 ok ok ke skl ok ok ok ok ok ok o skl ok e ik ok sk e ke sk ok e sk kol ok

SUB Decode_seg{Reg,Segment)
COM /Sys_state/ @Hp87xx,Scode
DIM Message$(0:9) [120]

READ Message$(#)

! Check to see if bias regs need to be decoded.

on Meas 1, Segment" !

on Meas 2, Segment” !

on Meas 1, Segment” !

on Meas 2, Segment” !

FOR I=C TO 9
IF BIT(Reg,I)=1 THEN
PRINT Message$(I) ;Segment
IF I=4 THEN ! Meas 1 has failed?
CALL Decode_bias("Meas 1",Segment)
END IF
IF I=5 THEN ! Meas 2 has failed?
CALL Decode_bias{"Meas 2",Segment)
END IF
END IF
NEXT I
1
! Displaying message

DATA ¥ Limit Line Failed

Bit 0

DATA " Limit Line Failed

Bit 1

DATA © Marker Limit Failed

Rit 2

DATA © Marker Limit Failed

Bit 3

£5 indicates HP 8712C/14C only
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4410

4420

4430

4440

4450

4460

4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4580
4600
4610
4620
4630
4640
4650
4660
4670
4680
4680
4700
4710
4720
4730
4740
4750

Example Programs
Service Request

DATA " Bias Limit Failed
ﬁi?Aé“ Bias Limit Failed
g;?As“ Gain Bar Limit Failed
g;¥A6" Gain Bar Limit Failed
gi?A?“ IIc Ack Test Falled
gEEAS“ Ilc Ack Test Failed
Bit 8

SUBEND iDecocde.seg
t
£

cn

eas}

[¢)43

on

on

on

Meas

Meas

Meas

Meas

Meas

Meas

Segment”
Segment"
Segment"
Segment"
Segment"”

Segment"

1 sk se sk s o s o oK 3k o o o o 3 ok ok e ok sk ok o 3 3K ok ok ok ok ok sk oK ok o sk s sk ol sk s sk ok ok ok s s ke e o ok e sk ke s ke ok ke ok sk sk

! Decode_dev: Decode Device status register.

! Description: Decode Device status register and Print out the

! appropriate messages.

1 sk sk e ke e ke ok e ok e s s ke she ok ol ok ok e ek e e sk sk s sk o o ok sk ok ok ook o sk o o skt sk o sk ok ke sl ok ke sk e ok ok o ok o kR

SUB Decode_dev(Reg)
COM /Sys_state/ @Hp87xx,Scode
DIM Message$(0:3)[120]

READ Message$(*)
FOR I=0 TD 3

IF BIT(Reg,I)=1 THEN
PRINT #Message${(I)

END IF

NEXT I
1

DATA Y Any Key Pressed"
DATA " Any Softkey Pressed”
DATA " Any Ext. Keybd. Pressed"
DATA " Front Panel Knob Turned"

SUBEND !Decode_dev.
:

§-94 2 indicates HP 8712C/14C only
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STEO b sk kok ook ok Aok ook ok ok ok s b sk ok ok ok o sk ke s ok kst ok ok kKR o sk ok ok ok ok ko AR K ok ok s
4770 ! Decode_esr: Decode Standard Event register

4780 ! Description: Decode Standard Event register and Print out the
4790 ! appropriate messages

AB00  bkokskskor sk skok sk ook Kok o ok R ARk o o R oo R ok ok kR ok AR KRR R K
4810 !

4820 SUB Decode_esr(Reg)

4830 COM /Sys_state/ @Hp87xx,Scode

4840 DIM Message$(0:7)[120]

4850 |

4860 READ Message$(*)

T 4870 FOR I=0 TO 7

4880 IF BIT(Reg,I)=1 THEN

4890 PRINT Message$(I)

4900 IF I=4 THEN

4810 CALL Disp.err

4920 END IF

4830 END IF

4940 HEXT I

4950 !

4980 DATA ¥ Operaticn Complete" 1 Bit O
4970 DATA " Request Control" ! Bit 1
4380 DATA ™ Qeury Error" ' Bit 2
4390 DATA * Device-Dependent Error® ! Bit 3
5000 DATA * Execution Error" ! Bit 4
5010 DATA ¥ Command Error? ! Bit 5
5020 DATA ¥ User Request” ! Bit 6
5030 DATA " Power On" ! Bit 7
5040 SUBEND !Decode_esr

5050 !

5060 !

SOTO sk ok sk ko sk dokok sk ko ok oo ok of ok ok ok sk sl s ok sk sksopokoshokokok ok ook ok ok o ok sk ok ko ok
5080 ! Decode_oper: Decode Operational register.

5090 ! Description: Decode Operational register and Print out the
5100 ! appropriate messages

110 1 deskofookok skok s sk s o s ok ok sk s o kst otk e st i bk ok ok e ook ok o o ok sk o sk ok ok ok kS R ek kol ok
5120 !

5130 SUB Decode_cper{Reg)

5140 COM /Sys_state/ @Hp87xx,Scode
5150 DIM Message$(0:15,0:1)[120]
5160 !

&8 indicates HP 8712C/14C only 8-95



5170
5180
519¢C
5200
5210
5220
5230
5240
5250
5260
8270

5280
5280
5300

5310
5320
5330
5340
5350
E360
5370
5380

5380
5400
5410

5420
5430
5440
5450
5460
5470
5480
5480
5500
5510
5520
EB30

e e um

Example Programs
Service Request

READ Message$(*)
FOR I=0 TO 15
IF Message$(I,0)="Enable" THEN
IF BIT(Reg,I)=1 THEN

PRINT Message$(I,1)
IF I=4 THEN

OUTPUT @Hp87xx;"STAT:0PER:MEAS:EVENT"
ENTER @Hp87xx;Meas_event

PRINT “Measuring Event Reg

Ox";IVAL$ (Meas_event, 16)

OQUTPUT @Hp87xx;"STAT:0PER:MEAS:CONDT?Y
ENTER @Hp87xx;Meas_cond

PRINT "Measuring Condition Reg
Ox%;IVALS$ (Meas_cond,16)

CALL Decode_meas(Meas_event)
ELSE
IF I=8 THEN

OUTPUT @Hp87xx;"STAT:0PER:AVER:EVEN?"
ENTER @Hp87xx;Aver_event

PRINT "Averaging Event Reg

‘0x';IVAL$ (Aver_event,16)

OUTPUT @Hp8Txx;"STAT:0PER:AVER:COND?"
ENTER @Hp87xx;Aver_cond

PRINT "Averaging Condition Reg

O0x"; IVAL$ (Aver_cond,16)

CALL Decode_avg(Aver_event)
END IF
END IF

END IF
END IF¥
NEXT I

This array has two fields:
First Field - If Enable, Display the next string message
Else, ignore the next string message.

8-96 9 indicates HP 8712C/14C only



5540
5550
5560
5570
55680
5580
5600
5610
5620
5630
5640
5650
5660
5870
5680
5680
5700
B7T10
8720
5T30
E740
5750
5780
5770
5780
5780
5800
5810
5820
5830
5840
5850
5860
5870
5880
5890
5800
5910
5920
5930
5940

Example Programs
Service Request

Second Field - String message for the corresponding bits of
the Questionable register.
DATA "Enable"," Calibrating............... " ! Bit O
DATA "Enable"," Settling..........oiant, B ! Bit 1
DATA "Disable"," Bit 2 Unsupported” ! Bit 2
DATA "Disable",™ Bit 3 Unsupported” ! Bit 3
DATA "Enable"," Measuring.............. ... i ! Bit 4
DATA “"Disable"," Bit 5 Unsupported" ! Bit 5
DATA "Disable",” Bit 6 Unsupported" ! Bit 6
DATA "Enable"," Correcting................ " ! Bit 7
DATA "Enable"," dveraging........... . ..... B ! Bit 8
DATA “Enable"," Hardcopy In Progress...... " ! Bit 9
DATA "Enable",” Service Test In Progress.." ! Bit 10
DATA "Disable!, " Bit 11 Unsupported" ! Bit 11
DATA "Disable”," Bit 12 Unsupported" ! Bit 12
DATA “"Disable"," Bit 13 Unsupported” ! Bit i3
DATA "Enable"," Program Runpning........... " ! Bit 14
DATA "Disable"," Bit 15 Unsupported" ! Bit 15
SUBEND !Decode_oper
1 stk o stk ok ko sk ok 3k ok o s sk ok o R o s ke o sk sk ok ko Sk ok sk ok ook ok ok R K R SRR KK
! Decode_meas: Decode Measuring register.
! Description: Decode Measuring register and Print out the
appropriate messages.
B ok se s ok ke ok s ok o o o o sk o o ok o ok o kol o e ko skl s s ok s ko stk sk ook o ok ok ok ok sk sk ok ok
SUB Decode_meas{Reg)
COM /Sys_state/ @Hp8T7xx,Scode
DIM Message$(0:1) [120]
READ Message$(*)
FOR I=0 TO 1
I¥ BIT(Reg,I}=1 THEN
PRINT Message$(I)
END IF
NEXT T
Displaying message
DATA ™ Meas 1 Measuring......... "
DATA " Meas 2 Measuring......... "
&8 indicates HP 8712C/14C only 8-97




5850
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
8070
6080
6090
6100
6110
6120
€130
8140
6150
6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350

Example Programs
Service Hequest

SUBEND !Decode_meas
i
b
! 50 3k 3k e o o ke sk ok S Sk ok 3 ok e ok o 3K o ok 3k 3 ok 3K sk S R e o ok akok s o o ol R e ok ok e e ook ok akok o ko sk ok R R Rk
! Decode_avg: Decode Averaging registe.
| Description: Decode Averaging register and Print out the
! appropriate messages,
ook sk o kot e ok sk ke ook ok sk o s ok ok ok sk sk koo ok ook R R R KKk ks Rk sk ok ok ok
1
SUB Decode_avg(Reg)
COM /Sys_state/ @Hp87xx,Scode
DI¥ Message$(0:1)[120]

READ Message$(*)
FOR I=0 TO 1
IF BIT{(Reg,I)=1 THEN
PRINT Message$(I)
END TF
NEXT I

! Displaying message
DATA " Meas 1 Averaging......... i
DATA Meas 2 Averaging......... u
SUBEND !Decode_avg
]
I
1 sk ok s ok o o e sk s s ks sk oo o ok s e ke o o ok sk ok ok ok R K RS sk ok R sk ok ok ko ok ko
! Decode_bias: Decode Bias register. ‘
! Description: Decode Bias register and Print out the
! appropriate messages.
1 sk e s o s st ok e ks sk ok o R ok o ok ks ok ook ook kR ok sk sk sk ook sk ok ok sk o o
1
SUB Decode_bias(Meas$,Segment)
COM /Sys_state/ @Hp87xx,Scode
DIM Message$(0:11)[120]

READ Message$ (%)

SELECT Meas$

CASE "Meas 1"
Chan=1

CASE "Meas 2"
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6360
8370
6380

6320
6400
6410
6420
6430
6440
6450
6460
6470
6480
6430
6500
6510
6520
6530
6540
6550
6560
8570
6580
6590
6600
6610
6620
6630
6640
6650
8660
6670
6680
6630
6700
8710
6720
6730
8740
8750

Chan=2

END SELECT

OUTPUT

Example Programs
Service Reguest

@Hp87xx;"CALC";VAL$(Chan) ;" :BIAS:LIM:SEGM"; VAL$ (Segment) ;"' : COND?"
ENTER @Hp87xx;Node
FOR I=C TO 11

IF BIT(Nocde,I)=1 THEHN

PRINT Message$(I);" of ";Meas$;", Segment ";VAL$(Segment)

on
on
on
on
on
on
on
on
on
o743
on
on

Bias
Bias
Bias
Bias
Bias
Bias
Bias
Bias

VTune

1!!
2”
3”
4”
5!1
6EI
7!]
8“

it

Viotal"
VAuxi *

VAux2 "

END IF
NEXT I
1
! Displaying message
DATA ™ Current Limit Failed
DATA ™ Current Limit Failed
DATA " Current Limit Failed
DATA ¢ Current Limit Failed
DATA ¢ Current Limit Failed
DATA © Current Limit Failed
DATA " Current Limit Failed
DATA ¥ Current Limit Failed
DATA ¥ Current Limit Failed
DATA ¥ Current Limit Failed
DATA " Voltage Limit Failed
DATA " Voltage Limit Failed
SUBEKD !Decode_bias
]
|
SUB Disp.err
§ et o e e i A o S A e 0 o Ay e e el ol e S ARl T T o e e e e ARl s
t SHOW ERROR, DUMP 0UT SCPI ERROR QUEUE
B o v o o o e S 4 A S A 1 W 1 o e o e ke o A RO S e b S b W A P e S S o o il
COM /Sys_state/ @Hp87xx,Scode
1
DI¥ Errmsg$[400]
INTEGER Errnum
Loog
QUTPUT @Hp87xx;"SYST:ERRT"
ENTER @Hp87xx;Errnum,Errmsg$
EXIT IF Errnum=0
PRINT " ":Errnum;Errmsg$
END LOOP

&5 indicates HP 8712C{14C only
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6760 SUBEND ! Disp.err

8770 !

8780 !

GTO0 1 skkstesteheskoooh ook o skok o o ok sk ke ok ook s b s e ok ek ok o stk s ko s ek ook ook ok ook
6800 ! Iden_port: Identify io port to use.

BRI 1 akikok sk ko deokokok sk kR koo ok Kook ok ok ok s ok ko sk sk R KoK sk sk ook sk ok s ok kol sk sk ok

6820 SUB lden_port

6830 COM /Sys_state/ @Hp87xx,Scode
6840 !

8850 IF POS{SYSTEM${("SYSTEM ID"),"HP 87'")<>0 THEN
8860 ASSIGN @Hp87xx TO 800
6870 Scode=8

6880 ELSE

6890 ASSIGN @Hp87xx TO 716
6900 Scode=7

6910 END IF

§920 !

6930 SUBEND ! Iden_port

6940 |

GO0 | aksksk ook e ok ok o ok ook s ok o o ke ok sk o s ok sk sk o ok ook ok ok sk s sk ok sk sk ook ok ok ok o s otk o ks sk ok ok K o
6960 ! Setup.states:

6970 ! Note: Insert any setup routines or statements in here.....
6980 ! This routine is execute before interrupt is enabled.
GOGO  § sh sk sk e s seoke e ook koo ot ook ok o ke e ofo o sk o o o o ok o sk ok e s ook e e o ek sk o sl ke koo sk sk s o o sk
7000 !

7010 SUB Setup_states

7020 !

7030 !

7040 SUBEND !Setup_states

7050 !

7060 !

TOTO ¥ skokskok ok kot sk ok sokok sk ok sk sk s ook ok o ok ok o sk ok o ook sk skl sk ok sk o ok sk ok ook skl sk ok o
7080 ! Setup_srq._regs: Set up SRQ interrupt registers.

7080 E**************************************************************

7100 SUB Setup.srq_regs

7110 COM /Sys_state/ Q@Hp87xx,Scode

7120 !

7130 ! Initialize interrupt registers

7140 !

7150 OUTPUT @Hp87xx;"*CL3" ! Clear the STATUS BYTE
register
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7160

7170

7180
7180 !
7200
7210 !
7220
7230

7240
7250
7260
7270

7280
7290

7300
7310

7320
7330

7340
7350
7360 !
13706 !
7380

7390
7400

7410
7420 1

OUTPUT @Hp87xx;"*SRE
enable register

OUTPUT @Hp87xx;"*ESE 0"

register

OUTPUT @Hp87xx;"STAT:

OUTPUT @Hp87xx;"STAT:
DUTPUT @Hp87xx;"STAT:

Register

OUTPUT @Hp87xx;"STAT:
OUTPUT @Hp87xx;"STAT:
OUTPUT @Hp87xx;"STAT:
QUTPUT @HpB87xx;"STAT:

Register

OQUTPUT @Hp87xx;"STAT:
QUTPUT @HpB87xx;"STAT:

Register

OUTPUT @HpB8Txx;"STAT:
OQUTPUT @Hp87xx;"STAT:

Register

O0UTPUT @Hp87xx;"STAT:
QUTPUT @Hp8Txx;"STAT:

Register

QUTPUT @Hp8Txx;"STAT:
OUTPUT @Hp8T7xx;"STAT:

QUTPUT @Hp87xx;"*CLS"

register
QUTIPUT @Hp87xx;"*SRE
QUTPUT @Hp87xx;""*ESE
registers
QUTPUT @Hp87xx;"*P5C

7430 SUBEND ! Setup.srq_regs

Example Programs
Service Request

o ! Clear the service request
! Clear the std event enable

PRES" ! Clears all other registers

! Set up registers for interrupt on Measuring going false

QUES:PTR #HO6F3" ! Positive Transition
(QUES:ENAB #HO6F3"! Enable Questionable

OPER:PTR #HFFFF" ! Positive Transition
OPER:ENAB #H0600"! Enable Uperational Register

QUES : SEGM1 :PTR #HO3FF"! Positive Transition
QUES :SEGM1:ENAB #HO3FF"! Enable Segment 1
QUES :SEGM2:PTR #HO3FF"! Positive Tramsition

QUES :SEGM2:ENAB #HO3FF"! Enable Segment 2

SEGM3:PTR #HO3FF"! Pogitive Transition
SEGM3:ENAB #HO3FF"! Enable Segment 3

QUES:
GUES:

:SEGM4:PTR #HO3FF"! Positive Transition
:SEGM4:ENAB #HO3FF!"! Enable Segment 4

JUES
QUES

DEV:PTR #HFF"
DEV:ENAB #HFF"

! Clear the STATUS BYTE

#HFFY ! Allow SRQ on 2ll Registers
#HFF" ! Enable standard event
#HFFFEF"

5 indicates HP 8712€/14C only 8-101




File Transfer Over HP-IB

Two example programs demonstrate how to transfer files from the analyzer's
mass memory to and from mass memory of an external controller via HP-IB.
Instrument states and program files may be transferred to or from the
analyzers internal non-volatile memory, (MEM:), internal-voiatile memory,
(RAM:), and the internal 3.57 floppy disk, (INT:}.

This can be a convenient method to archive data and programs to a central
large mass storage hard drive.

To run these programs, connect an external controller to the analyzer with an
HP-1B cabie.

GETFILE Transfers a file from the analyzer to an external controlier.
PUTFILE Transfers a file from an external controlier to the analyzer.

8-102 & indicates HP 8712€/14C enly
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GETFILE Example Program

Files are transferred from the analyzer {0 an external RMB controlier. Run
this program on your external RMB controller. The program will prompt you
to specify which analyzer program to transfer, the mass storage unit (KEM: ),
internal non-volatile memory, (RAM:), internal volatile mermory, or (IET:),
internal 3.5” floppy disk drive and the name of the file to be created on your
external controller mass storage. Transfers instrument state files or program

files.

1000 {GETFILE

ioio !

1020 ! This program will get files from 871% specified mass storage to a
host

1030 ! mass storage. The user specifies the mass storage unit, the
filename

1040 ' of the 871X and the file on the host controller to be created.

1050 ¢

1060 !

1070 DIM Blk$(1:10)[32000] ! Max file size = 10 * 32000 = 320000 bytes
1080 !

1090 DIM Filename$[15],Mass$[15],Dest$l15]

1100 INTEGER Wordl

1110 !

1120 COM /Sys_state/ @Hp87xx,Scode

1130 ! Identify 1/0 Port

1140 CALL Iden_port

1150 !

1160 BEEP

1170 Mass$="INT"

1180 Dest$="File8T1X"

1190 INPUT "Enter the name of the 871X file to get.”,Filename$
1200 INPUT “Enter 871X Mass Storage (mem,INT,ram)" ,Mass$

1210 INPUT “Enter host filename {default=’File871X?)",Dest$
1220 DISP “READING FILE "&Mass$g':"&Filenamed&” ... "

1230 QUTPUT @Hp87xx;"MMEM:TRANSFER? ’"gMass$&":"&Filename$g"’"
1240 ENTER @Hp87xx USING "#,W";VWordl

1250 ENTER @Hp87xx USING "%,-K";Blk$(*)

1260 FOR I=1 TC 6

% indicates HP 8712C/14C only §-103




1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
1520

1530 !

1540
1550
1560
1570
1580
1580
1600
1610
1820

1630 !

Example Programs
File Transfer Over HPB

Filelength=LEN(B1k$(I))+Filelength
NEXT I
BEEP
PRIKT “Length",Filelength
DISP "Creating new file...'
ON ERROR GOTO Save_file
PURGE Dest$
Save_file: !
GFF ERROR
CREATE Dest$,Fileliength

ASSIGN @File TO Dest$;FORMAT ON

OUTPUT @File;Blk$(*);

ASSIGN @rile TO =*

DISP "File "&Dest$&" created."

BEEP

END

!

1 s ks o oo e o ok e ok ok e o o ok ok o o sk s 8 ok ok ks ok sk o sk ksl sk R sk s sk sk sk ook s sk o o sk sk ok ok
! Iden_port: Identify io port to use.

| Description: This routines sets up the I/D port address for

! the SCPI interface. For "HP 87xx" instruments,

! the address assigned to @Hp87xx = 800 otherwise,
! 716.

1 ks ook o o ko e sk ke o o o ko sk ok o ok o sk ok ek Rk ok skl Sk ok sk o i s sk ok ok ok ko o ok R ok ok R
SUB Iden_port

COM /Sys_state/ @Hp87xx,Scode
]

IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8

ELSE
ASSIGN @Hp87xx TO 716
Scode=T

END IF

SUBEND !Iden_port

1
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1080
1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
12860
1260
1270
1280
1280

PUTFILE Example Program

PUTFILE - Files are transferred from the RMB mass storage to the analyzer.
Run this program on your external RMB controlter. The program will prompt
you to specify the file to transfer and where to transfer the file. BDATA or
ASCI files may be transferred to the analyzer’s internal non-volatile memory,
(MEM:), the internal volatile memory, (RAM:), or the internal built in 3.5°
floppy disk, (IET:).

PUTFILE

871X mass storage. The user specifies the 871X mass storage unit,

!

!

I This program will transfer files from RMB mass mem to the specified
4

{ the 871X file to be created, file type, and file to be transferred.
1

DIM A$(1:4) [32000]

DIM Filename$[15],Hass${15] ,Source$ [15]
INTEGER Wordil

H

COM /Sys_state/ @Hp87xx,Scode

! Identify I/0 Port

CALL Iden_port

]

Bdat$=“n”

BEEP

Mass$="INT"

INPUT “Enter the name of the 871X file to create",Filename$
INPUT "File type BDAT? (y,n) [nl",Bdat$
INPUT "Enter the 871X Mass Storage (mem,INT,ram}",Mass$
INPUT "Enter source filename',Source$
DISP “READING FILE “&Source$&" ..."
ASSIGN @File T Source$;FORMAT OFF
ENTER @File USING "%,-K";A$(*)

ASSIGN @File TO *

IPRINT A$

BEEP

Length=0

FOR I=1 TD 4

£5 indicates HP 8712C/14C enly 8-105
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1300 Length=LEN{A$(I))+Length

1310 NEXT I

1320 DISP "TRANSFERRING FILE = ",Length
1330 IF Bdat$="y'" CR Bdat$="Y" THEN

1340 IF Length<l10 THEHN

1350 Blk$="1"&VAL$ (Length)

1380 ELSE

1370 IF Length<100 TEEN

1380 Blk$="2"&VaL$(Length)

1320 ELSE

1400 IF Length<1000 THEN

1410 Blk$="3"&VAL$ (Length)

1420 EL3E

1430 IF Length<10000 THEN

1440 B1lk$="4"gVAL$ (Length)

1450 ELSE

1460 IF Length<100000 THEN

1470 Blk$="5"&VAL$ (Length)

1480 ELSE

1490 Blk$="6"&VAL$ (Length)

1500 EWD I¥

1510 END IF

1520 END IF

1630 END IF

1540 END IF

1550 OUTPUT @Hp87xx;"MMEM:TRANSFER:BDAT
PgMass$k" : "&Filename$"’ ,#7&B1kS;

1560 ELSE

1570 DUTPUT @Hp87xx;"MMEM:TRANSFER ’"&Mass$g":"&Filename$s"’ ,#0";

158C END IF

1580 DUTPUT @HpBTxx;A$(*};EHD

1600 DISP "871X file "gMass$t":"&Filename$&" created.”
1610 BEEP

1620 END

1630 !
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1640
1650
1660
1670
1680
1620
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
18C0
1810
1820
1830
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1 s oo ok o ok o e ok ok sk o o o o sk ok s o ok ok ko o kol oo o e e o o o e o ok ok Kk R ROk SR ok SR Rk R ok
! Iden_port: Identify io port to use.
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
Vs ok ok o sk st o ok s ook ok o KoK o o ok ok ok ok o ok Ao o oo ok o o sk R Sk o sk koo skoko ok sk o ok o
SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode
I
IF POS{SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=¥
END IF

SUBEND !Iden_port

& indicates HP 8712C/14C only 8-107




Customized Display

GRAPHICS

GRAPH?Z

GETPLOT

Using graphics and softkeys to create customized procedures.
The example demonstrates the use of some of the user
graphics commands including the one to erase a previously
drawn line, It also demonstrates use of the softkeys and
detecting a front panel keypress with the service request
interrupt process.

Using graphics to draw an instrument and DUT onto the
display.

Reading an HPGL graphics file.

§-108
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GRAPHICS Example Program

This program demonstrates how to use the analyzer's user graphics
commands to draw setup diagrams. It also demonstrates generating a service
request in response to a keyboard interrupt. More information on user
graphics commands is available in Chapter 7, “Using Graphics,” and in
Chapter 12, “SCPI Command Summary”. Information on generating a service
request and using the status reporting structure is in Chapter 5, “Using Status
Registers.”

Note that this program uses the analyzer’s user graphics commands. If
the IBASIC option is installed, graphics may sometimes be more easily
implemented using BASIC commands such as POLYGON and RECTANGLE.
For further information, see the “BARCODE” program description in the
HP Instrument BASIC Users Handbook.

Lines 170-240 draw and label a representation of an HP 8711 for a
connection diagram. This example is a simple front view from the top.

Lines 250-450 draw the connection needed for a normalization. The
- operator is prompted to make this connection and to press a softkey on the
instrument. A fashing message is used to attract attention.

NOTE

This program works properly any when Option 102, IBASIC, has been instafied. Refer to program
GRAPHZ i your analyzer does sof have the IBASIC option instafled.
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Pragram
§ Running
| FF OUT  FE I |
L]
HP 8711 ; g NORMAL 17E
L

Connect Tefl petween RF OUT aad RF IN

>=a>>  Press NORMALIZE <<<<a

¥Cnar 2:Trangnizsion Log Mag 100 dB/ Ref (.00 dB
P

PAUSE
Start 150.000 MHz Stop 250.000 Mz

GRAPHICS example connection diagram

Lines 460-580 perform the normalization, erase the prompts (without erasing
the whole screen) and prepare for the test.

Lines 590-730 are a branching routine that handles the service request
generated interrupts used by the external controiler.
Filename: GRAPHICS

Description: Draws a simple connection diagram
in the IBASIC window, and displays a softkey.

NOTE: This program works properly ONLY
when option 1C2, IBASIC, has been installed.
Refer to program GRAPH2 if no IBASIC optien.

WO~ d WN e

H
!
!
!
!
!
!
!
!
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Example Programs
Customized Bisplay

IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
ASSIGN @Hp8711 TO 800
Internal=1
Isc=8
ELSE
ASSIGN @Hp871il1 TO 716
Internal=0
Isc=7
ABORT 7
CLEAR 716
END IF
i
! Allocate an IBASIC display partition
! to show the graphics.
QUTPUT @Hp&71i1;"DISP:PROG UPP"
1

! Clear the IBASIC display partition.
QUTPUT @Hp8&711;"DISP:WIND10:GRAP:CLE"
i

! Turn on channel 2 for measurements. The
! lower part of the display is

! devoted to display of measurements.
OUTPUT @Hp8711;"SENS2:STAT ON;=*WAL"

I

I Take a single contreolied sweep to ensure

! a vallid measurement using *0PC query.

OUTPUT @Hp8711;"ABOR; :INIT2:CONT OFF; :INIT2;*0PC?"
ENTER @Hp8T1i1;lpc

]

! Select the bright "pen" and bold font.
QUTPUT @Hp8T11;"DISP:WIND10:GRAP:COL 1;LAB:FONT BOLD"

§
! Draw a label reading "HP 8711C" at 45 pixels
! to the right and 120 pixels above the origin.
! The origin is the lower left corner of the

! current graphics window (upper half).

OUTPUT @Hp8711;"DISP:WIKD10:GRAP:MOVE 45,120
;LAB ‘HP 871107

I

! Draw a box to represent the analyzer.

QUTPUT @Hp8711;"DISP:WIND10O:GRAP:MOVE 30,175
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;DRAW 30,140;DRAW 480C,140;DRAW 480,175"

1t !
192 ! Draw a box to represent the REFLECTION RF OUT port.
200  COUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 275,140

;DRAW 275,130;DRAW 305, 130;DRAW 305,140"

201 ! Draw a box to represent the TRANSMISSION RF IN port.
210  OUTPUT @Hp8711;"DISP:WIND10Q:GRAP:MOVE 410,140
;DRAW 410,130;DRAW 440,130;DRAW 440, 140"
21t ! Change the text font to small, which is the

212 ! same as that used for PRINT or DISP statements.

220 OUTPUT @Hp8711;"DISP:WIND1(Q:GRAP:LAB:FONT SMAL"

221

222 ! Label the RF OUT port.

230 OUTPUT @Hp8711;"DISP:WIND1C:GRAP:MOVE 250, 145
;LAB ’RF 0UT’"

231 !

232 ! Label the RF IN port.

240  OUTPUT @Hp8711;"DISP:WIND10O:GRAP:MOVE 395,148
;LAB °RF IN’"

241 1

250 Normalize: !

251 !

252 ! Draw a through connection between the RF DUT

253 ! and R¥ IN ports.

260  OUTPUT @Hp8711;"DISP:WIND1O:GRAP:MOVE 290,125
;DRAW 290,110;DRAW 425,110;DRAW 425,125"

261 ! Prompt the operator to connect the through.

270  OUTPUT €Hp8711;"DISP:WIND1Q:GRAP:MOVE 1,50
;LAR ’Connect THRU between RF OUT and RF IN*"

280  IF Internal=s1 THEN

281 ! If using the IBASIC (internal) controller,

282 ! then use the "ON KEY" method to handle

283 ! wser interface.

290 ON KEY 1 LABEL "WNORMALIZE" RECOVER Norm

300 ELSE

301 ! If using an external controller...

302 !

303 ! Initialize flag for checking on keyboard

304 ! interrupts.

310 Keycode=-1

311 !
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! Label softkey 1.
QUTPUT @Hp&711;"DISP:MENU:KEY1 *NORMALIZE’"
1

! Clear the status register and event status
! Tegister.

QUTPUT @Hp871t1;"*CLS;*ESE 0"

1

| Preset the other status registers.

! Enable the Device Status register to report
! to the Status Byte on positive transition
! of bit O (key press). Enable the Status

! Byte to generate an interrupt when the

! Device Status register’s summary bit

! changes. '

OUTPUT @Hp8711;"STAT:PRES;DEV:ENAB 1;+SRE 4"
I

| Clear the key queue to ensure that previous
! key presses do not generate an interrupt.
OUTPUT @Hp8711;"SYST:KEY:QUE:CLE"

1

! Set up and enable the interrupt on the HP-IB
! vhen a service request is received.

0¥ INTR Isc,5 RECOVER Srg

EFABLE INTR Isc;2

END IF

Turn off the graphics buffer.

CUTPUT @Hp8711;"DISP:WIND10:GRAP:BUFF OFF"

Loop for waiting for press of the NORMALIZE key.
The two different output statements along with
the wait statements create a blinking effect.
There is not exit from this loop other than

a keyboard interrupt.

LOOP

QUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 55,18
:LAB ’>>>>> Press NORMALIZE <<<<¢?®

WAIT .2

OUTPUT @Hp8711;"DISP:WIND10:GRAP:NMOVE 55,18
;LAB 2 Press NORMALIZE 21

WAIT .2
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450  END LOOP

451 !

460 Norm: ! Entry point to wait for a key press.
461 !

462 ! If wrong key pressed, return to Normalize.

470 IF Keycode&0 THEN GOTO Normalize
48C  OFF KEY

481 ! :

482 ! The through should now be connected and
483 | ready toc measure.

484 !

485 | Turn the graphics buffer back on.

490 OUTPUT @Hp8711;"DISP:WIND10:GRAP:BUFF ON"
491 !

492 1 Select the "erase' pen (pen color 0) and
493 ! erase the prompts.

500 OUTPUT @Hp8711;"DISP:WIND10:GRAP:COL O;MOVE 55,18
;LAB *>>»>>> Press NORMALIZE <<<<¢<’"

510 QUTPUT @Hp8711;"DISP:WIND1O:GRAP:MOVE 1,60
:LAB ’Connect THRU between RF OUT and RF IN’"

520 OUTPUT @Hp8711;"DISP:MENU:KEY1 °’ T

B2 !

522 ! Display the active data trace only. Turn off
£§23 ! any previous normalization.

530 OUTPUT @Hp8711;"CALC2:MATH (IMPL)"®

531 ! :

532 ! Take a single sweep on channel 2.

540 QUTPUT @Hp8711;"INIT2;*WAI"

b41 !

542 | Copy the new data trace into the memory array.
550 OUTPUT @Hp8711;"TRAC CH2SMEM,CH25DATA"

6551 !

552 ! Normalize; that is, display the active data
583 ! relative to the memory trace.

560 OUTPUT @Hp871l;"CALC2:MATH (IMPL/CH2SMEM)"

561 !

562 ! Display only one of the traces (the normalized

563 ! trace).

570 OUTPUT @Hp8711;"DISP:WIND2:TRAC1 ON;TRAC2 OFF"

571 !

572 | Erase the through connect and select pen color 1 again.
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OUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 290,110
;DRAW 425,110;DRAW 425,125;C0L 1*
STOFP

Srq: ! This is the branching routine that handles

service request
! generated interrupts.

i
! Do a serial poll to find cut if analyzer generated the
t interrupt.
Stb=SPOLL(@Hp8711)
1
! Determine if the Device Status register’s summary
! bit {bit 2 of the Status Byte) has been set.
IF BINAND(Stb,4)&0 THEN

!

t If so, then get the Device Status Register contents.

OUTPUT @Hp8711;"STAT:DEV:EVENT"

ENTER @Hp8711;Dev_event

1

! Check for key press...
IF BINAND(Dev_event,1)}&0 THEN
t If so, then determine which key.
OUTPUT @Hp8711;"SYST:KEYT"
ENTER #Hp8711;Keycode
END IF ‘
END IF
1
! Reenable the interrupt in case wrong key
! was pressed.
ENABLE INTR Isc
GOTO Norm
END
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1080
1100
1110
1120

1130 !

1135
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280

GRAPH2 Example Program

This program demonstrates siraple graphics and softkey handling. If the
program is run from an external computer, it also demonstrates basic
interrupts (SRQ) and status register handiing. The program displays a
hookup diagrarn and requests the user to connect a cable. Once the cable is
connected the user is prompted to press a “NORMALIZE” key. The analyzer
then performs the normalization and erases the hookup diagram.

Filename: GRAPH2

Description: Draws a simple connection diagram
in the IBASIC window, and displays a softkey.

NOTE: This program works properly ONLY
when option 1C2, IBASIC, has been installed.
Modify to use DISP:WIND1 if no IBASIC optionm.

COM /Sys_state/ @Hp87xx,Scode
t Identify I/0 Port
CALL Iden_port
3
output @Hp87xx;"DISP:WIND1:GRAP:SCAL 0,1023,0,383"
!
t Allocate an IBASIC display partition
! to show the graphics.
DUTPUT @Hp87xx;"DISP:FORM ULCW"
OUTPUT @Hp&7xx;"DISP:WIND1:TRAC:GRAT:GRID OFF"
i
t Clear the IBASIC display partition.
QUTPUT @Hp8T7xx;"DISP:WIND1:GRAP:CLE"
1
i Turn on channel 2 for measurements. The
! lower part of the display is
! devoted to display of measurements.
QUTPUT @Hp87xx;"SENS2:STAT ON;+*WAI"
1

! Take a single controlled sweep to ensure
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! a valid measurement using *0PC query.

OUTPUT @Hp87xx;"ABOR;:INIT2:CONT OFF;:IKIT2;%0PC?"
ENTER @Hp87xx;0pc

1

! Select the bright "pen” and bold font.

OUTPUT @Hp87xx;"DISP:WIND1:GRAP:COL 1;LAR:FONT BOLD"
1

! Draw a label reading "HP 8711iC" at 45 pixeis

! to the right and 120 pixels above the origin.

! The origin is the lower left corner of the

t current graphics window (upper half).

QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 45,120;LAB "HP 8711C°"
]

I Draw a box to represent the analyzer.

OUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 30,175;DRAW 30,140;DRAW
480,140 ;DRAW 480,175"

i

! Draw a box to represent the REFLECTION RF OUT port.

QUTPUT QHp8T7xx;"DISP:WIND1:GRAP:MOVE 275,140;DRAW 275,130;DRAW
308, 130;DRAW 305,140"

! Draw 2 box to represent the TRANSMISSION RF IN port.

OUTPUT @Hp87xx;"DISP:WIND1:GRAP:MGVE 410,140;DRAW 410,130;DRAW
440,130;DRAW 440,140"

! Change the text font to small, which is the

! game as that used for PRINT or DISP statements.

OUTPUT @Hp87xx;"DISP:WIND1:GRAP:LAB:FONT SMALY

!

! Label the RF OUT port.
QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 250,145;LAB *RF OUT’"
i

t Label the RF IN port.
OUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 380,145;LAB °*RF IN’"
]

Normaliize: !

1

! Draw a through connection between the RF QUT

! and RF IN ports. ,

OUTPUT @HpS7xx;"DISP:WIND1:GRAP:MOVE 290,125;DRAW 290,110;DRAW
425,110;DRAY 425,128"

! Prompt the operator to connect the through.

OUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 1,50;LAB ’Connect THRU between RF
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0UT and RF IN’Y
1660 IF Internal=1i THEN
1670 ! If using the IBASIC (internal) controller,
1680 ! then use the "0ON KEY" method to handle
1690 ! user interface.

1700 ON KEY { LABEL “"NORMALIZE" RECOVER Norm
1710 ELSE

1720 ¥ If using an external controller...

1730 !

1740 ! Initialize flag for checking on keyboard
1760 ! interrupts.

1760 Keycode=-1

1770 ¢

1780 ! Label softkey 1.

1720 QUTPUT @Hp87xx;"DISP:MENU:KEY! *NORMALIZE’"
1800 !

1810 ! Clear the status register and event status
1820 ! register.

1830 OUTPUT @Hp87xx;"+CL3;*ESE 0"

1840 !

1850 ! Preset the other status registers.

1860 ! Enable the Device Status register to report
1870 ! to the Status Byte on positive transition
1880 ! of bit 0 (key press). Enable the Status
1890 ! Byte to generate an interrupt when the

1900 ! Device Status register’s summary bit

1910 ! changes.

1920 OUTPUT @Hp87xx;"STAT:PRES;DEV:ENAB 1;*5RE 4"
193¢ !

1940 ! Clear the key queue to ensure that previous
1950 ! key presses do not generate an interrupt.
1860 OUTPUT @Hp87xx;"SYST:KEY:QUE:(LE"

1970 !

1980 ! Set up and enable the interrupt on the HP-IB
1990 ! when a service request is received.

2000 ON INTR Scode,b RECOVER Srg
2010 ENABLE INTR Scode;2

2020 END IF

2030 !

2040 ' Turn off the graphics buffer.
2050 OUTPUT @Hp8T7xx;"DISP:WIND1:GRAP:BUFF OFF"
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;

! Loop for waiting for press of the NORMALIZE key.

! The two different output statements along with

! the wait statements create a blinking effect.

t There is not exit from this loop other than

! a keyboard interrupt.

LOgP
OUTPUT ©QHp87xx;"DISP:WIND1:GRAP:MOVE 55,18;LAB ’'>>>>> Press
NORMALIZE <<<<<’"

WAIT .2

QUTPUT @Hp87xx;"DISP:WINDi:GRAP:MOVE 55,18;L4B ° Press
NORMALIZE *

WAIT .2

END LGGP

1

Norm: ! Entry point to wait for a key press.

1

! If wrong key pressed, return to Normalize.

IF Keycode<>0 THEN GOTO Normalize

OFF KEY

H

! The through should now be connected and

! ready to measure.

i

i

Turn the graphics buffer back on.
CUTPUT @Hp87xx;"DISP:WIND1:GRAP:BUFF QN"
i
t Select the "erase® pen (pen color 0) and
! erase the prompts.
OUTPUT @Hp&7xx;"DISP:WIND1:GRAP:COL O;MOVE 55,18;LAB ’>>>>> Press
KORMALIZE <<«
QOUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 1,50;LAB ’Connect THRU between RF
QUT and RF IN’"
QUTPUT €Hp8T7xx;"DISP:MENU:KEYL ° -
1
! Display the active data trace only. Turn off
! any previous normalizatien.
QUTPUT @Hp87xx;"CALC2:MATH (IMPL)"
¢
! Take a single sweep on channel 2.
QUTPUT @Hp&7xx;"INITZ;*WATI"
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2430 !

2440 ! Copy the new data trace into the memory array.

2450 OUTPUT @Hp87xx;"TRAC CH2SMEM,CH2SDATA"

2460 !

2470 ' Nermalize; that is, display the active data

2480 ! relative to the memory trace.

2490 DUTPUT @Hp87xx;"CALC2:MATH (IMPL/CH2SMEM)"

2500 ¢

2510 ! Display only one of the traces (the normalized

2520 1 trace).

2530 OUTPUT @Hp87xx;"DISP:WIEDZ2:TRAC1 ON;TRAC2 OFF"

2540 1

2550 ! Erase the through connect and select pen color 1 again.

2560 OUTPUT @Hp87xx;"'DISP:WIND1:GRAP:MOVE 290,125;DRAW 290,110;DRAW
425,110;DRAW 425,125"

2B70 STOP

2580 !

259C Srq: ! This is the branching routine that handles service request

2600 ! generated interrupts.

2610 ! ‘

2620 ! Do a serial pell to find out if analyzer generated the

2630 ! interrupt.

2640 Stb=SPOLL{@Hp87xx)

2650 !

2660 ! Determine if the Device Status register’s summary

2670 ! bit (bit 2 of the Status Byte) has been set.

2680 IF BINAND(Stb,4)<>C THEN

2680 !

2700 t If so, then get the Device Status Register contents.

2710 QUTPUT @Hp87xx;"STAT:DEV:EVEKT"

2720 ENTER @Hp87xx;Dev_event

2730 !

2740 ! Check for key press...

2750 IF BINAND(Dev_event,1)<>C THEN

2760 ' If so, then determine which key.

2770 QUTPUT @Hp87xx;"SYST:KEY?"
2780 ENTER @Hp87xx;Keycode
2790 END IF

2800 END IF

2810 ¢

2820 ! Reenable the interrupt in case wrong key.
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! was pressed.
ENABLE INTR Scode
GOTC Korm
END
!
e skt sk o o o sk sk oo ok ok ok o oo ok o e o o s ok ok ok ks ok o sk ok o oo o o ke o 3 o o o ko sk kol ok o
I Iden_port: Identify io port to use.
} Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
! the address assigned tc QHp8Txx = 800 otherwise,
! 716.
stk ok ok s ok o skok ook o ok ook R ek o ok ok ok ok sk sk sk sk ok ok sk Sk oR KR Sk sk R oKk ko
SUB Iden port
COM /Sys_state/ @Hp87xx,Scode
1
IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
EFD IF

3

SUBEND !Iden_port

H
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100
110
120
130
146
150
160
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200

210 !

220
230
240

250 1

260
270
280
290

GETPLOT Example Program

This program shows how to capture a screen plot in “.hg!” format and
fransfer it to the Doppy drive. Although this capability now exists in
firraware, this program is still useful in demonstrating file manipulation and
storage. This program also allows the user to specify any filename, whereas
the firmware will always choose a predefined name. This can also be used for
“.pex” format by un-commenting line 280,

Recause of BASIC limitations in any single array size, a four element array
is used in line 170 to store the complete file. This allows 3 file size up to
128,000 bytes.

Lines 320 - 340 enter the screen capture data into the array Blk$.
Lines 380- 380 determine the total number of bytes to be saved.

Lines 410 - 480 save the file. In line 420, any previous file of the same name
is erased, If no file exists, this line is ignored due to the ON ERROR staternent
in line 410. The file is created in line 450 and the data stored in line 470,

IGETPLOT

i

! This program will get a hardcopy screen dump in HP-GL format from
! the 8711, and store it locally.
]
I
£

The user specifies the local filename (default = Plot871x)

DIM Bik$(1:4)[32000] ! Max file size = 4 % 32000 128000 bytes
H

DIM Filename$[64],Dest$[64]

INTEGER Wordil

1

COM /Sys_state/ @Hp87xx,Scode

! Identify I/0 Port

CALL Iden_ port

BEEP
Filename$="DATA:screen.hgl" ! HP-GL format
! Filename$="DATA:screen.pcx” ! PCX format

Dest$="Plot871ix"
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INPUT "Enter host Ffilename (default='Plot87ix’)",Dest$
DISP "READING FILE “&Filename$g" ..."
guTPUT @HpSTxx;”MMEM:TRANSFER? 'NgFilename$g" "

ENTER @Hp87xx USING wE W' Wordl ! Assume indefinite block: #0 header

ENTER @Hp87xx USING "%,-K";Blk$(*)

I Compute length of data we just ENTERed

FOR I=1 TO 4
Filelength=LEN(B1k$(I))+Filelength

NEXT I

! Save data to leocal file

DISP "Creating new file..."

0¥ ERROR GOTO Save_file

PURGE Dest$

Save.file: !

OFF ERROR

CREATE Dest$,Filelength

ASSIGN @File TO Dest$;FORMAT CN

QUTPUT @File;Blk$(*);

ASSIGN €File TO *

DISP "File "&Dest$&" created."

BEEP

END

'

1 sk sk ok sk s ok o ok ok ok ok ok o sk ok ok ok S ok ok ok ok s o sk sk o ok s o sk ok R R ok ok ok

! Iden_port: Identify io port to use.

| Description: This routines sets up the I/0 port address for

! the SCPI interface. For "HP 87xx" instruments,

! the address assigned to @Hp87xx = 800 otherwise,

! 716.

E ok s s ool oo o o o ook o ok ok sk o sk o o oo stk s ok kb s ik ok sk sk sk e kolok ok kskok
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600 SUB Iden.port

610 COM /Sys_state/ @Hp87xx,Scode
620 !

830 IF POS{SYSTEM$("SYSTEM ID"),"HP 87")<>0 THER
840 ASSTIGH @Hp8Txx TOD 800

850 Scode=8

860 ELSE

670 ASSIGN ®HpB87xx TO 716

880 Scode=7

620 END IF

700 ¢

710 SUBEND !Iden_port

720 !
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Annotation

USERANOT Using user-defined annotation.

FREQBLNK Concealing sensitive frequency information.

KEYCODES Reading key presses and knob positions from the analyzer.
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100
110
120
130

140 1

180
160
170
180
180
200
210
220
230
240
250
2680
270
280
2390
300
310
320
330
340
350
380

370 !

380
390
400

USERANOT Example Program

This program demonstrates how to use user-defined x-axis annotation. With
this feature, you can set the analyzer to convert all x-axis information into

a user-defined scale. In this program, the Channel 1 x-axis is modified to
display antenna angle in degrees while Channel 2 x-axis displays antenna

height in feet.
IRE-SAVE "USERANOT"
IBASIC program: An example program to draw user-defined annotation
t$Revision: 1.1 $
1$Date: 97/09/02 13:14:22 §
i
! Demonstrate these SCPI commands:
t
i DISPlay:ANNotation:CHANnel[1/2]:USER[:STATe] {OFF{OIONI1}
! DISPlay:ANNotation:CHANnel[1{2]:USER:LABel[:DATA] <STRING>
I
t  DISPlay:ANNotation:FREQuency[1]2]:USER[:STATe] {0FF{0i0N |1}
t  DISPlay:ANNotation:FREQuency[1]2]:USER:STARt #-10000710000#
i DISPlay:ANNotation:FREQuencyl1]2]:USER:ST0P #-10000"10000#
1 DISPlay:ANNotation:FREQuency[1]2]:USER:SUFFix[:DATA] <STRING>
! DISPlay:ANNotation:FREQuency[1|2]:USER:LABel[:DATA] <STRING>
£
1 e s i S S s o e A 4 e o S T i e P A, P ] e A 2
1
| Determine select code (800 for IBASIC, 716 for external computer)
]
IF POS(SYSTEM$("SYSTEM ID"),"HP 87") THEN
ASSIGN @Hp8711 TO 800
ELSE
ASSIGN @Hp8711 TO 716
ABORT 7
CLEAR 716
END IF
)
! Preset
QUTPUT @Hp8711;"SYST:PRES; *WAI"
QUTPUT @Hp8711;"SENS2:STAT ON" ! So we can see markers

8-126 & indicates HP 8712C/{14C only




410
420

430 !

440
450
460
470
480
500
510

520
530

540
850
560
570
580
590
600
610
€20
830
650
660
870
680
890
700
720
730
740
750
760
770
780
790
800
810

820 !

QUTPUT @Hp8711;"*QPCT"
ENTER @Hp8711;0pc
¥

! Set up channel annotation using:
k DiSPlay:ANNotation:CHA%nel[1]2]:USER[:STA?@} {OFF|C|ON 1}
t  DISPlay:ANNotation:CHANnel[1]2]:USER:LABel[:DATA] <STRING>

DISP "Setting up channel annotation...”

OUTPUT @Hp8711;"DISP:ANN:CHAN1:

USER:STAT 1¥

Exemple Programs
Annotation

CUTPUT @Hp8711;"DISP:ANN:CHAN1:USER:LABEL ’Ch 1 Custom Annot: Signal vs.

Antenna angle’"
QUTPUT @Hp8711;"DISP:ANN:CHARZ:

USER:STAT 1"

QUTPUT @HpS?li;“DISP:ANN:CHAME:USER:LABEL ’Ch 2 Custom Annot: Signal vs.

Antenna height’"

DISP “Setting up channel annotation... Done.”

WAIT 3

!

! Set up frequency annotation using:

! DISPlay:ANNotation:FREQuency[1!2] :USER[:STATe] {OFF[O]ON|1}

! DISPiay:ANNotation:FREQuency[l§2}:USER:STARt #-10000710000%

! DISPlay:ANNotation:FREQuency[112]:USER:STOP #-10000710000#

| DISPlay:ANNotation:FREQuency[1{2]:USER:SUFFix[:DATA] <STRING>
i

DISP "Setting up frequency annotatiom..."

1

QUTPUT @Hp&711;"DISP:ANN:FREQL:
OUTPUT @HpST11;"DISP:ANN:FREQL:
QUTPUT @Hp8711;"DISP:ANN:FREQI:
OUTPUT @Hp8711;"DISP:ANN:FREQ1:
OUTPUT @Hp8711;"DISP:ANN:FREQ1:
I

QUTPUT @Hp8711;"DISP:ANN:FREG2:
QUTPUT @Hp8711;"DISP:ANN:FREQ2:
OUTPUT @HpS8711;"DISP:ANN:FREQ2:
CUTPUT @Hp8711;"DISP:ANN:FREQ2:
GUTPUT @Hp&T11;"DISP:ANN:FREQZ:
]

DISP "Done. Markers will read
OUTPUT @Hp8711;"CALC1:MARKL1 ON"
QUTPUT @Hp8711;"CALC2:MARK1 ON"
]

USER:LABEL ’Antenna Angle’"
USER:STAT 1*

USER:START -180.0"
USER:STOP  180.0"
USER:SUFFIX ’Deg’"

USER:LABEL ’Height’"
USER:STAT t"
USER:START 5280.0"
USER:STOP ~1760.0"
USER:SUFFIX °*F¢’¢

cut using new units!"

&8 indicates HP 8712C/14C only
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830 LOCAL @Hp8&711

840 |
850 END !End of this program

8-128 B indicates HP 8712C/14C only
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100
110
120
130
140
150
160
170
180
1920
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
380
200
410
420
430

FREQBLNK Example Program

This program demonstrates how to use user-defined x-axis annotation to
conceal (or “blank”) sensitive frequency information.

IRE-SAVE "FREQBLNK"

IBASIC program: An example program to overwrite frequency annotation
t$Revision: 1.2 §

'$Date: 97/09/02 13:17:25 §

I
Demonstrate using these SCPI commands to blank freq annotation.

'

!

! DISPlay:ANNotation:FREQuency[112]:USER[:STATe] {OFF|O|OK|1}

! DISPlay:ANNotation:FREQuency[112]:USER:STARt #-10000~ 100004

! DISPlay:ANNotation:FREQuency[l|2}:USER:STGP #~10000710000%#

H DISPlay:ANNotation:FREQuency[1|2]:USER:SUFFix[:DATA] <STRING>
! DISPlay:ANNotation:FREQuency[1{2]:USER:LABel[:DATA] <STRING>
1

d e e e e et T e e
1
! Determine select code (800 for IBASIC, 716 for external computer)
]
IF POS(SYSTEM$ ("SYSTEM ID"),"HP 87") THEN
ASSIGN @Hp8T711 TO 800
ELSE
ASSIGN @Hp8711 TG 7186
ABORT 7
CLEAR 718
END IF
1
! Preset
QUTPUT @Hp8711;"SYST:PRES; *WAI"
OUTPUT @Hp8711;"SENS2:STAT ON" ! So we can see markers
QUTPUT @Hp8711;"*0PCT"
ENTER @Hp8711;0pc
¢ :
t Set up frequency annotation using:
! QISPlay:ANNotation:FREQaencyﬁi|2]:USER{:STATe] {OFFIO|ONI1}
! DISPlay:ANNotation:FREQuency{i12]:BSER:STARt #-10000710000%
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440 1} DISPlay:ANNotation:FREQuency[l|2]:USER:STDP #-10C007100004#
450 !t DISPlay:ANNotation:FREQuency[1]2] :USER:SUFFix[:DATA] <STRING>
460 !
470 DISP "Setting up frequency annctation...”
480 !

490 OUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:LABEL ’Blank’"
500 OUTPUT ©Hp8711;"DISP:ANN:FREQ1:USER:STAT 1¢

510 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:START 0.0%

520 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:STOF 100.0"

530 OUTPUT €Hp8711;"DISP:ANN:FREQ1:USER:SUFFIX *°°

540 !

550 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:LABEL ‘Blank’"
560 OUTPUT @Hp8711;"DISP:ANN:FREG2:USER:STAT 1"

570 OUTPUT @Hp8711;"DISP:AKN:FREQ2:USER:START 0.0¢

580 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:STOP 100.0"
590 OUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:SUFFIX *°"

600 !

610 DISP “Done. Markers will read out using new units!”
620 QUTPUT @HpS8711;"CALCI:MARK1 ON"

630 OUTPUT @Hp8711;"CALC2:MARK1 ON"

640 !

650 LOCAL @Hp8T11

660 !

670 END !End of this program
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KEYCODES Example Program

This program will detect any front panel input, determine if it is from a
keystroke or the knob, and display the corresponding keycode or value. Each
key has a unique keycode associated with it. The knob will return either a
positive or negative number depending upon direction of rotation {clockwise
is positive). The program can be exited by pressing (PRESET).

Lines 1290 ~ 1520 are continuously repeated to look for any front panel
activity. -

Line 1370 - 1430 read the key type to determine if the activity came from a
key press or from the knob. Also read is the vaine “Key..code.” If the activity
came from the knob, then the value “Key_code” represents how far the knob
has been turned, and in which direction. If the activity came from a key
stroke, the value represents the key’s keycode.

Line 1510 determines if the key was pressed. I so, the program
exits.

1000
1010
1020
1030 Demonstration of how to read the analyzer’s

! Filename: KEYCODES
i
1
!
1040 ! front panel keys and kmob, as well as external
1
H
!
!
H

1060 PC keyboard, using the SCPI SYST:KEY commands.
1060 This program reads key presses and knob turn
1070 ticks and displays them on the screen.

1080 -

1080 ¢

1100 DIM Msg$[40]

1110 !

1120 !

1130 CDM /Sys_state/ @Hp87xx,Scode
1140 ! Identify I/0 Port

1150 CALL Iden_port

1160 !

1170 ¢

1180 | Clear the key gueue to ignore
1190 ! previous key presses.

&9 indicates HP 8712C/14C only §-131
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1200
1210
1220
1230
1240
1250
1260

QUTPUT @Hp87=xx;"SYST:KEY:QUE:CLE"

1

¢ Turn on the key queue off to limit

! maximum gque size to comne.

QUTPUT @Hp8Txx;"SYST:KEY:QUE OFF"

!

Msg$="’Press keys or turn knob. PRESET ends.’"

1270 GUTPUT @Hp87xx;"DISP:ANN:MESS:DATA Y;Msg$
1280 ¢
1290 LOOP
1300 ! Query device status condition register
1310 OUTPUT @Hp8T7xx;"STAT:DEV:COND?"
1320 ENTER @Hp87xx;Dev_.cond
i330 !¢
1340 ' Check the bit that indicates a key press.
1350 IF BIT(Dev_cond,0)=1 THEN
1360 ! Read the key type first
1370 OUTPUT @Hp87xx;"SYST:KEY:TYPE?"
1380 ENTER @Hp&7xx;Key.type$
1390 ! Read the key code last.
1400 ! This removes it from the gueus
1410 0UTPUT @HpB87xx;!SYST:KEY?"
1420 ENTER @Hp87xx;Key.code
1430 DISP "Keycode ";Key_code;" Type ";Key_type$;
1440 ! See how many more keys are in the queue
1450 OUTPUT @Hp87xx;"SYST:KEY:QUEUE:CDURT?"
1460 ENTER @Hp87xx;Key.count
1470 DISP ". Keys in queue:";Key_count
1480 END IF
1490 !
1500 | Stop looping 1f the PRESET key was pressed.
1510 EXIT IF Key_code=56 AND Key_type$="KEY"
1520 END LOOP
1530 DISP "The end."
1540 QUTPUT Q@Hp87xx;"DISP:ANN:MESS:DATA ’The End. ™™
1850 END
1560 !
8-132 &2 indicates HP 871201140 only
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TET0  Fskeskokskoksk ootk ik ko ok s okofok oK o ok ok sk keok s o sl skl ol ek skok sk skok ok ok sk R ok sk ok ke skok ok Rk ok K

1580 ! Iden_port: Jdentify io port to use.

1590 ! Description: This routines sets up the I/0 port address for
i
1

1600 the SCPI interface. TFor "HP 87xx" instruments,
1610 the address assigned to @Hp87xx = 800 otherwise,
1620 ! 716,

1630 1 deskeskeskokskor s ko ook o ok o ook sk kKo ook o skokak ok b ok ok ok ok ok okk ook ok sk ok ko R skok ok
1640 SUB Iden_port

1650 COM /Sys_state/ @Hp87xx,Scode
1660 !

1670 IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
1680 ASSIGE @Hp87xzx TG 800
1690 Scode=8

1760 ELSE

1710 ASSIGN @Hp87xx TO 716
1720 Scode=7

1730 END IF

1740 ¢

1750 SUBEND !Iden_port

1760 ¢ ‘

&5 indicates HP 8712C/14C only 8-133
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MKR.MATH

Marker math functions are used tc calculate different
parameters on a user-defined measurement trace segment.
Frequency span, mean amplitude, amplitude standard
deviation, and peak-to-peak ampiitude are calculated with
the Statistics function. Span, gain, slope and flatness are
caiculated with the Flatness function. Insertion loss and
peak-to-peak ripple of the passhand, and maximum signal
araplitude in the stopband are calculated with the R Filter
Stats function. This example program steps through the
marker math functions and then reads and reports the
results.

8-134
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1060
1010
1020
1030
1040
1080
1060
1070
1080
10980
1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

MKR_MATH Example Program

t¥ilename: MKR _MATH

This example program demonstrates how to program marker math
functions. Marker Statistics, Marker Flatness, and RF Filter Stats.

The program will step through various marker math measurements, then

£
£
H
!
! Connect the demo filter between the RF out and RF in of the analyzer.
1
1
! read and report the resultis.

1

1

COM /Sys_state/ @Hp87xx,Scode
! Identify I/0 Port

CALL Iden_port

i

!

! Perform a system preset;
OUTPUT @Hp87xx;"SYST:PRES;*WAI"
!

! Set up the source frequencies for the measurement.

OUTPUT @Hp87xx;"SENS1:FREQ:STAR 10 MHZ;STOP 400 MHZ;*WAT"

1

! Set up the receiver for the measurement parameters

t (Transmission in this case).

OUTPUT @Hp87xx;"SENS1:FUNC *XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
¢

t Configure the display so measurement

! results are easy to see.

DUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV 0 DB;RPOS 9"
1

! Reduce the distractions on the display by

! getting rid of notation that will not be

! needed in this example.

QUTPUT @Hp87xx;"DISP:ANN:YAX OFF"

1

! Erase the graticule grid feor the same reason.

&b indicates HP 8712C/14C only 8-135




1360
1370
1380
1390
1400
1410
1426
1436
1440
1450
1480
1470
1480
1420
1500
1510
1520
1630
1540
1550
1560
1570
1580
1580
1600
1610
1620
1630
1640
1650
1660
167¢C
1680
1690
1700
1710
1720
173¢
1740
1750
1760
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OUTPUT @Hp87xx;"DISP:WIND1:TRAC:GRAT:GRID CFF"
I

! Set the markers for

OUTPUT @Hp87xx;"CALCL:
OUTPUT @Hp&T7xx;"CALCL:
OUTPUT @Hp87xx;"CALCL:
QUTPUT @Hp8T7xx;"CALCL:
QUTPUT @Hp87xx;"CALC1:
OUTPUT @Hp8Txx;"CALC1:
:MARK4 ON"

OUTPUT @Hp87xx;"CALCL

QUTPUT @Hp87xx;"CALCIL:

channel 1
MARK1 ON®
MARK1:X 152000000.000000"
MARK2 ON¥
¥ARKZ :X 200000000.000000"
MARK3 ONY
MARK3:X 278000000 .000000"

MARK4:X 388000000.000000"

! Turn on marker flatness

QUTPUT @Hp87xx;"CALCI1:
DISP "Marker Flatness”

!
WAIT b5

QUTPUT @Hp87xx;"CALC1:

MARK : FUNC FLATHESS"

MARK : FUNC:RES?"

! Read the four values: the span, gain

! the slope, and the flatness.
ENTER @Hp&7xx;Span,Gain,Slope,¥latness
!

! Display the results.

BEEP

DISP "Span ";Span

I

WAIT &

BEEP

DISP "Gain ";Gain

k

WAIT 5

BEEP

DISP "Slope ";Slope

'

WAIT &

BEEP

DISP "Flatness ";Flatness

1

WAIT 5

! Turn on marker statistics
DUTPUT @Hp8T7xx;"CALCL

:MARK :FUNC STATISTICS"

§-136
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1770
1780
17280
1800
1810
1820
1830
1840
1850
1860
i870
i880
1820
1200
1210
1820
1230
1940
1880
1960
1870
1880
1990
2000
2010
2020
2030
2040
2050
2060
207C
2080
2020
2100
2110
2120
2130
2140
2150
2160
2170

DISP "Marker Statistics"

!

WAIT B

OUTPUT @Hp87xx;* CALC1:MARK:FUNC:RES?"
! Read the four values: the span,
! the mean, the sdev, peak to peak.
ENTER @HpS87xx;Span,Mean,3dev,Peak

i

! Display the results.

BEEP

DISP "Span ";Span

i

WAIT 5

BEEP

DISP "Mean ";Mean

1

WAIT 5

BEEP

DISP "Sdev ";3dev

I

WAIT &

BEEP

DISP "Peak ";Peak

1

WAIT 5

! Turn on RF Filter Stats

OUTPUT @Hp8Txx;"CALCI1:MARK:FUNC FST"
DISP "RF Filter Stats"”

i

WAIT 5

OUTPUT @Hp87xx;"CALC1:MARK:FUNC:RESTY
! Read the three values: the loss,
! the peak to peak, and the reject
ENTER @Hp87xx;Loss,Peak,Reject

' .

! Display the results.
BEEP

DISP "Loss ";lLoss

i

WAIT &

BEEP

Example Programs
Marker Functions
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2180
2180
2200
2210
2220
2230
2240
2250
2260
227¢
2280

2230 !
2300 !

2310

2320 !

2330
2340
2350
2380
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
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DISP "Peak '';Peak

WAIT &
BEEP
DISP "Reject ";Heject
1

WAIT &
DISP "Done'
END

1 s e e ke s o sk ok S 3 ke s e ok sk ok o Sk o ok a3 o o ok sk ok K o sk ok sk sk ok o sk o ok sk ok ok ko o o ok ok oK R kR

Iden port:
Description:

Identify io port to use.

This routines sets up the I/0 port address for
the SCPI interface. For "HP 87xx" instruments,
the address assigned to @Hp87xx = 800 otherwise,
718,

b sk sk e s Sk ke e o ofe ke sk ke sk ok ok ok ke ke ok ok sk ok ok sk e e ok sk ok ok sk ok o ok sk ok s o ok sk o sk ok e o sk e ok Sk ke sk sk ok e kR ok ok

SUB Iden_port
COM /Sys_state/ @Hp87xx,Scede

I

IF POS(SYSTEM$ ("SYSTEM IDY),"HP 87")<>0 THEN
ASSIGN eHp87xx TO 800
Scode=8

ELSE

ASSIGN @Hp87xx TO 716
Scode=7

END IF

SUBEND !Iden.port

'

8-138
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Marker Limit Testing

LIM. FLAT

LIM_PEAK

LIM_MEAN

Limit testing can be performed on the flatness of a
user-defined measurement trace segment. This example
prograr: sets various flatness limits, then queries the status
to determine if the limit test passes or fails.

Limit testing can be performed on the peak-to-peak ripple of
a user-defined measurement trace segment. This example
program sets various peak-to-peak limits, then queries the
status o determine if the limit test passes or fails.

Limit testing can be performed on the mean amplitude of a
user-defined measurement trace segment. This example
program Sets various mean limits, then queries the status to
determine if the limit test passes or fails.

&9 indicates HP 8712C/14€ only 8.189
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10

20

30

40

50

80

70

80

a0

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
220
300
310
320
330
340
350
360

LIM_FLAT Example Program

tFilename: LIM_FLAT

This example program demonstrates how to test for a marker
flatness limit.

i

]

]

!

! Connect the demo filter to the analyzer RF out and RF in.
! The analyzer will set-up a transmission measurement.
1

1

[

1

'

The program will set various flatness limits, then query the
status to determine if the specification PASSES or FAILS.

IF POS{SYSTEM$("SYSTEM ID"),"HP 871") THEN
LASSIGN @Hp8711 TO 800
ELSE
ASSIGN eHp8711 TC 716
ABORT 7
CLEAR 716
END IF
]
| Perform a system preset; this clears the limit table.
QUTPUT @Hp8711;"SYST:PRES;*WAL"
1

! Set up the source frequencies for the measurement.
OUTPUT @Hp8711;"SENS1:FREQ:STAR 10 MHZ;STOP 400 MHZ;*WAI"
|
! Set up the receiver for the measurement parameters
! (Transmission in this case). .
DUTPUT @Hp8711;"SENS1:FUNC *XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
!

! Configure the display so measurement
! results are easy to see.
OUTPUT @Hp8&711;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV O DB;RPO5 9"
1
! Reduce the distractions on the display by
! getting rid of notation that will not be
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380
390
400
410
420
430
440
450
460
470
480
490
500
510
B20
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540
550
560
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600
610
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670
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690
700
710
720
730
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760

770
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I needed in this example.
QUTPUT @Hp8T711;"DISP:ANN:YAX OFF"
i

! Erase the graticule grid for the same reason.
OUTPUT @Hp8711;"DISP:WIKD1:TRAC:GRAT:GRID OFF"
}

! Set the markers for chanpel 1
QUTPUT @Hp8711i;"CALC1:MARK1 OK"
OUTPUT @Hp8711;"CALC1:MARK1:X 152000000.000000"
QUTPUT @Hp8711;"CALC1:MARK2 ON"
QUTPUT @Hp8711;"CALC1:MARK2:X 200000000.000000"
1

I Turn on marker flatness

OUTPUT @Hp8711;"CALC1:MARK:FUNC FLATNESS"
i

QUTPUT ©Hp8711;"CALCI:MARK2 ON"

OUTPUT @Hp8711;"CALC1:LIM:DISP ON"

DUTPUT @Hp8711;"CALC1:LIM:MARK:FLATRESS ON"
1

! Turn on the pass/fail testing; watch the

! analyzer’s display for the pass/fail indicator.
OQUTPUT @Hp8711;"CALCI1:LIM:5TAT ON"

I

! Set sweep hold mode
OUTPUT @Hp8711;"ABOR;:INIT1:CONT OFF;:INITI1;*WAL"

1

! Send an operation complete query to ensure that

! all overlapped commands have been executed.
GUTPUT @Hp8711;"*0PC?"

. ;

I Wait for the reply.
ENTER @Hp8711;0pc
1

! Turn on a limit to be tested
FOR Flatness=0. TO0 3 STEP .1
DISP "Flatness limit test =",VAL$(Flatness)&" dB"
OUTPUT @Hp8711;"CALC1:LIM:MARK:FLAT:MAX "&VAL$(Flatness)
1
! Take a controlled sweep to ensure that
! there iz real data present for the limit test.
OUTPUT @Hp8711;"INIT1;*0PC?"

£ indicates HP 8712C/14C only
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780
730
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
280
280
1000
1010
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ENTER @Hp8711;0pc

! Query the limit fail condition register to see
1 if there is a failure.
QUTPUT @Hp8711;"STAT:QUES:LIM:COND?"

! Read the register’s contents.
ENTER @Hp8711;Fail _flag

Bit 0 is the test result for channel 1 while
Bit 1 is the results for chamnel 2 limit testing.

e v s sam

IF BIT(Fail _flag,2)=1 THEN
I This limit test failed
ELSE
DISP "Flatness passed at "&VAL$(Flatness)&" dB"
BEEP
GOTO Done
END IF
1
NEXT Flatness
Done:QUTPUT @Hp8711;"INIT:CORT ON;*WAIL"
END

Bit 2 is the result for channel 1 mkr limit testing.
Bit 3 is the result for channel 2 mkr limit testing.
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150

1160 !

1170
1180
1130
1260
1210
1220

1230 !

1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

LIM_PEAK Example Program

IFilename: LIM_PEAK

This example program demonstrates how to test for a marker
statistics peak to peak ripple limit.

Connect the demo filter to the analyzer RF out and RF in.

!
!
!
!
!
! The analyzer will set-up a2 transmission measurement.
1
!
!
!
!
i

COM /Sys_state/ @Hp87xx,Scode
! Identify I/0 Port

CALL Iden_port

1

! Perform a system preset; this clears the limit table.
QUTPUT €Hp&7xx;"SYST:PRES;*WAIL"
I

! Set up the source frequencies for the measurement.
OUTPUT @Hp87xx;"SENS1:FREQ:STAR 10 MHZ;STOP 400 MHZ;*WAI"
i

! Set up the receiver for the measurement parameters

t (Transmission in this case).

QUTPUT @Hp87xx;""SENS1i:FUKC ’XFR:POW:RAT 2,07 ;DET NBAN;+*WAI"
3

! Configure the display so measurement

! results are easy to see.

OUTPUT @Hp87xx;'"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV O DB;RPCS 9
I

! Reduce the distractions on the display by
! getting rid of notation that will not be
! needed in this example.

JQUTPUT @Hp87xx;"DISP:ANN:YAX DFF"

The program will set various statistics peak to peak limits, then
query the status to determine if the specification PASSES or FAILS.

£5 indicates HP 87 12C/14C only
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Example Programs
Marker Limit Testing

1360 !

1370 ! Erase the graticule grid for the same reason.
1380 OUTPUT @Hp87xx;"DISP:WIND1i:TRAC:GRAT:GRID OFF"
1390 !

1400 ! Set the markers for channel 1

1410 OUTPUT @Hp87xx;"CALC1:MARK1 ON"

1420 QUTPUT @Hp87xx;"CALC1:MARK1:X 152000000.000000"
1430 OUTPUT @Hp8&7xx;"CALC1:HMARK2 ON"

1440 QUTPUT @Hp87xx;"CALC1:MARK2:X 200000000.000000"
1450 !

1460 ! Turn on marker statistics

1470 OUTPUT @Hp87xx;"CALC1:MARK:FUNC STATISTICS"

1480 !

1490 QUTPUT @Hp87xx;"CALC1:MARK2 ON"

1500 OUTPUT @Hp8T7xx;"CALC1:LIM:DISP ONY

1510 OUTPUT @Hp87xx;"CALC1:LIM:MARK:STAT:PEAK CN"

1520 !

1530 ! Turn on the pass/fail testing; watch the

1540 ! analyzer’s display for the pass/fail indicator.
1560 OUTPUT @Hp87xx;"CALC1:LIM:STAT ON"

1860 !

1570 § Set sweep hold mode

1580 OUTPUT @Ep8T7xx;"ABOR; :INIT1:CONT OFF;:INIT1;*WAIY
1580 !

1800 ! Send an operation complete query t¢ ensure that
1610 ! all overlapped commands have been executed.
1620 OUTPUT @Hp87xx;"*0PC?"

1630 !

1640 ! Wait for the reply.

1650 ENTER @Hp87xx;Upc

1660 !

1670 ! Turn on a limit to be tested

1680 FOR Peak_limit=0. TO 3 STEP .1

1690 DISP “Peak limit test =" ,VAL$(Peak.limit)&" dB"
1700 OUTPUT @Hp87xx;"CALC1:LIM:MARK:STAT:PEAK:MAX "&VAL$(Peak limit)
1718 ! .
1720 ! Send an operation complete query teo emsure that - -
1730 ! all overlapped commands have been executed.
1740 OUTPUT @Hp87xx;"*0QPCT"

1750 !

1760 ! Wait for the reply.

5-144 59 indicates HP 8712C/14C anly




1770
1780
1720
1800
1810
1820
1830
1840
1850
1860
1870
1880
1880
1900
1910
1820
1930
1940
1850
1960
1870
1980
1990
2000
2010
2020
2030
2040
2080
2060
2070
2080
2090
2100
2110
2120
213¢

Example Programs
Marker Limit Testing

ENTER ©Hp87xx;0pc

! Take a controlled sweep to ensure that

! there is real data present for the limit test.
QUTPUT @Hp87xx;"INITLi;*0PC?"
ENTER @Hp&7zxx;0pc

! Query the limit fail conditiocn register to see
! if there is a failure.
QUTPUT @Hp87xx;"STAT:QUES:LIM:COND?"

! Read the register’s contents.
ENTER @Hp87xx;Fail.flag

Bit O is the test result for chanmel 1 while
Bit 1 is the results for channel 2 limit testing.
Bit 2 is the result for chanmnel 1 mkr limit testing.
Bit 3 is the result for channel Z mkr limit testing.
IF BIT(Fail_flag,2)=1 THEN
t This limit test failed
ELSE
DISP “"Pagsed at "&VAL$(Peak limit)&" dB"
BEEP
GOTO Done
END IF

[

I

NEXT Peak_limit

Done:0UTPUT @Hp87xx;"INIT:CONT ON;*WAI"
END

i

B ok s ook s e ok o kR S R R kSRR sk ok o ok Rk R R ko kR R R Rk kR Rk ok ok
i Iden_port: Identify io port to use.

! Description: This routines sets up the I/0 port address for

! the SCPI interface. For V"HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,

! 716.
1 s sk sk ook ok ok ok o o ok e i o e e ok ok sk ook o oo s ok sk o ok R sk ook o sk e skeoke o ko sk ok ok sk skeok sk ok sk sfkeookok e okok ok

&5 indicates HP 87 12C/148 only
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Example Programs
Marker Limit Testing

2140 SUB Iden _port

2150 COM /Sys_state/ @Hp87xx,Scode
2160 !

2170 IF POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2180 ASSIGN @Hp87xx TO 800
2190 Scode=8

2200 ELSE :

2210 ASSTGN @Hp87xx TO 716
2220 Scode=T

2230 END IF

2240 !

2250 SUBEND !Iden_port

2260 !

8-146 8 indicates HP 8712C/14C only




Example Programs
Marker Limit Testing

1000
1010
102¢
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150

1160 !

1170
1180
1120
1260
1210
1220

1230 ¢

1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

LIM_MEAN Example Program

IFilename: LIM_MEAN

This example program demonstrates how to test for a marker
statistics mean limit.

!

!

!

!

! Conmect the demo filter to the analyzer RF out and RF in.
! The analyzer will set-up a transmission measurement.
H

$

]

!

'

1

The program will set various statistics mean limits, then query
the status to determine if the specification PASSES or FAILS.

COM /Sys_state/ Q@Hp87xx,Scode
! Identify I/0 Port

CALL Iden_port

i

| Perform a system preset; this clears the limit table.
OUTPUT @Hp87xx;"SYST:PRES;*WAI"
[}

! Set up the source frequencies for the measurement.
OUTPUT ©Hp87xx;"SENS1:FREQ:STAR 10 MHZ;STOP 400 MHZ;*WAI"
i

! Set up the receiver for the measurement parameters

| (Transmission in this case).

OUTPUT @Hp87xx;"SENS1:FUNC ’XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
]

! Configure the display so measurement

! resylts are easy to see,

OUTPUT ©Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV 0 DB;RPOS 9"
|

! Reduce the distractions on the display by
! getting rid of notation that will not be
! needed in this example.

OUTPUT @Hp87xx;"DISP:ANN:YAX OFF"

&2 indicates HP 8712C/14C only §8-147




Example Programs
Miarker Limit Testing

1360 !

1370 ! Erase the graticule grid for the same reason.
1380 OUTPUT @Hp87xx;"DISP:WIND1:TRAC:GRAT:GRID OFF"
1390 !

1400 ! Set the markers for channel 1

1410 QUTPUT @Hp87xx;"CALC1:MARK1 ON"

1420 QUTPUT @Hp87xx;"CALC1:MARK1:X 152000000.000000"
1430 OUTPUT @Hp87xx;"CALC1:MARK2 CN"

1440 OUTPUT @HpS87xx;"CALC1:MARK2:X 200000000.000000"
1450 !

1460 ! Turn on marker statistics

1470 OUTPUT @Hp87xx;"CALCI:MARK:FUNC STATISTICS®
1480 !

1490 OUTPUT @Hp87xx;"CALCIL:MARK2 ON"

1500 OUTPUT @Hp87xx;"CALC1:LIM:DISP ON!

1510 OUTPUT @Hp87xx;"CALC1:LIM:MARK:STAT:MEAK ON"
1520 !

1530 ! Turn on the pass/fail testing; watch the

1540 ! analyzer’s display for the pass/fail indicator.
1550 QUTPUT @Hp8T7xx;"CALC1:LIM:STAT CHN

1560 !

1570 ¢ Set sweep hold mode

1580 QUTPUT @Hp87xx;"ABOR;:INIT1:CONT OFF; :INITL;*WAI"
1680 !

1600 ! Send an operation complete query to ensure that
1610 ! all overlapped commands have been executed.
1620 OUTPUT @Hp87xx;"*QPCT"

1630 !

1640 ! Wait for the reply.

1650 ENTER @Hp&7xx;0pc

i660 !

1670 ! Turn on a limit to be tested

1680 FOR Mean_ limit=0. TO -5 STEP -.1

1690 DISP "Mean limit test =",VAL$(Mean limit)&" dB"
1700 OUTPUT QHp87xx;"CALC1:LIM:MARK:STAT:MEAN:MIN vEVALS (Mean_limit)
1710 ¥

1720 ! Send an operation complete query tc ensure that
1730 ! all overlapped commands have been executed.
1740 QUTPUT @Hp8T7xx;"*(0PCT"

1750 !

1760 ! Wait for the reply.

8-148 &8 indicates HP 8712C114C only




1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890

1800 !
1910 !

1920
1930
1940
1960
1260
1970
1980
1930
2000
2010
2026
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130

Examgle Programs
Marker Limit Testing

ENTER @Hp87xx;0pc

! Take a controlled sweep to ensure that

! there is real data present for the limit test.
UUTPUT @Hp87xx; "INITL;=0PCT"
ENTER @Hp87xx;0pc

! Query the limit fail condition register to see
! if there iz a failure.
CUTPUT @HpS?xx;”STAT:QUES:LEM:CDND?“

! Bead the register’s contents.
ENTER @Hp87xx;Fall_flag

i

! Bit 0 is the test result for channel 1 while

! Bit 1 is the results for channel 2 limit testing.

! Bit 2 is the result for channel 1 mkr limit testing.

! Bit 3 is the result for chammel 2 mkr limit testing.
IF BIT(Fail_flag,2)=1 THEN

! This 1limit test failed

ELSE
DISF "Fassed at "&VAL$(Mean_limit)&" d4B"
BEEP
GOTO Done

END IF

1

NEXT Mean_limit
Done:DUTPUT @Hp87xx;"INIT:COET ON;=*WAIL"

END

1

1 stk o o ok ook o o o o o ok ok ook 3k R R SR R R ko ok sk R kR R ok ok kR AR Rk ok
! Tden_port: Identify io port to use,

! Description: This routines sets up the I/0 port address for

! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.

1 ke s e o e ok e o o ek ok o ke ek o ko ok ok e ok sk o ke oot o ook s o o o ok ok o oK 0 S OO S ok ok oK
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Exampie Programs
Marker Limit Testing

2140 SUB Iden_port

2180 COM /Sys_state/ @HpBT7xx,Scode
2160 !

2170 IF POS(SYSTEM$ ("SYSTEM ID"},"HP 87")<>Q THENW
2180 ASSIGN @Hp87xx TO 800
2180 Scode=8.

2200 ELSE

221¢ ASSIGN @Hp8T7xx TO 716
2220 Scode=7

2230 END IF

2240 ¢

2250 SUBEND !lIden_port

2260 !

8-150 &5 indicates HP 8712C/14C only




SRL Measurements (Option 100 only)

MEAS_SRL This programs shows the effects of various connector
modeling parameters on an SRL measurement.

SRL_SRGQ This program initiates an SRL cable scan and sets up

the analyzer to send an SRQ interrupt when the scan is

completed.

&5 indicates HP 8712C/14C enly
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Example Programs
SRL Measurements {Option 100 only}

1000 !
1010 !
1020 1
1030 !
1040 !
1080 1
1060 1t
1070 1t
1080 !
1090 !
1100 1
1110 !
1120 !
1130 !
1140 1!
1150 !
1160 !
1170 1}
1180 !
1180 !
1200 !
1210 !
1220 !
1230 ¢

MEAS_SRL Example Program

Filename: MEAS_SRL (option 100 only)

This program is designed to show the effects of the various
connector modeling on an SRL measurement,

For this measurement: Users can change the following
parameters. Each parameter can be adjusted either
manually or can be determined automatically by the
analyzer.

To measure SRL of a cable, comnect a long cable terminated
with a load standard. (50 or 75 ohm).
The program steps through various settings.

Cable Z - Cable impedance

Cable Zstop - The max freg in which Z average is measrued
Connector C ~ (onnector Capacitance

Connector Length - Connector Length

After several values have been tried, the command is sent to
measure the connector and automatically determine the optimum
connector model values.

1240 COM /Sys.state/ €Hp87xx,Scode

1250 1

Identify I/0 Port

1260 CALL Iden_port

1270 !

1280 OUTPUT @Ep8T7xx;"SYST:PRES; *0PCY"
1290 ENTER @Hp87xx;0pc

1300 !
1310 ¢

Select the SRl measurement on channel 1

1320 QUTPUT @Hp87xx;"SENS1:STAT ON; *WAI"
1330 OUTPUT QHp87xx;"SENS1:FUNC *SRL 1,0’ ;DET NBAN; *WAI"

1340 !
1350 1

Sweep Hold mode

8-152 &5 indicates HP 8712C/14C enly




1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
14680
1470
1480
1480
1500
1510
1520
1530
1540
1550
1560
1570
1580
15980
1600
1610
1620
1630
1640
1650
1660
1670
1680
1890
1700
1710
1720
1730
1740
1750
1760

Exampie Programs
SRL Measurements (Option 100 only)

OUTPUT @Hp8&7xx;"ABOR; :INIT1:CONT OFF;*(QPCT"
ENTER @Hp87xx;0pc
1

! Take a sweep

QUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF; :INIT1 ;*WAL"
BEEP

!

Clear_disp

Disp_mess(“SRL connector model test...")

WAIT 5

CALL Meas_srl{0.,0,0.,2.10E+8)

! Change srl parameters and re-measure
Clear_disp

Disp_mess("Setting default settings...'")
CALL Meas_srl(0.,0,0.,2.10E+8}

WAIT 4

1

Clear_disp

Disp_mess("Setting ¢ = -1 pF..."}

CALL Meas_srl(0.,-1.E~12,0.,2.10E+8)
WAIT 4

!

Clear_disp

Disp_mess{"Setting L = 50 mm...")

CALL Meas_sri(0.,-1.E-12,.050,2.10E+8)
WAIT 4

S

Clear_disp

Disp_mess("Setting manual Z to 76 Ohm...")

CALL Meas_srl(76.,-1.E-12,.050,2.10E+8)
WATT 4

I

Clear.disp

Disp_mess("Auto Z with z_cutoff = 1E9 Hz")
CALL Meas_srl(0.,-1.E~12,.050,1.E+9)

WAIT 4

i

Clear_disp

Disp_mess{"Optimize connector model...'")
CALL Meas_srl(-1.,-1.E-12,0.,2.1E+86)

&5 indicates HP 8712£{14C anly 8-1563




Example Programs
SBL Measurements (Option 100 only)

1770 WAIT 4

1780 !

1780 Clear_disp

1800 BEEP

1810 ENRD

1820 !

1830 SUB Meas_srl1(REAL Z,REAL Cap,REAL Length,REAL Zstop)
1840 COM /Sys_state/ @Hp87xx,Scode

1850 DIM Msg$[80]

1860 IF Z>=0 THEN

1870 WAIT 1

1880 OUTPUT @HpB7xx;"SENS1:CORR:LENG:CONN "&VALS$ (Length)
1880 OUTPUT @Hp87xx;"SENS1:CORR:CAP:CONN "&VAL$(Cap)
1900 OUTPUT @Hp8Txx;"SENS:FRER:ZST 1gVALS (Zstop)
1910 I¥ Z>1. THEHN

1920 ! Set manual impedance mode

1930 QUTPUT @Hp87xx;''SENS1:FUNC:SRL :MODE MANUAL®
1940 OUTPUT @Hp87xx;'"SENS1:FUNC:SRL:IMP "&VAL$(Z)
19580 ELSE

1960 ! Automatically measure the impedance

1970 QUTPUT @Hp87xx;"SENS1:FUNC:SRL:MODE AUTO"
1980 END IF

1990 ' Take a sweep

2000 OUTPUT @Hp8Txx;"ABOR;:INIT1:CONT OFF;:INIT1;*0PCT"
2010 ENTER @Hp87xx;Dpc

2020 ELSE

2030 ! Automatically determine the srl connector model

2040 QUTPUT @Hp8T7xx;"SENS1:CORR:MODEL:CONN;*JPC?"
2050 ENTER @Hp87xx;0pc

2060 END IF

2070 BEE?

2080 OUTPUT @Hp87xx;"SENS1:CORR:LENG:CONNT!

2090 ENTER @Hp87xx;L

2100 QUTPUT @Hp8Txx;"SENS1:CORR:CAP:CONNZ®

2110 ENTER @Hp87xx;C

2120 ! Read the impedance.
2130 ! In AUTOMATIC_Z mode, the returned impedance is the measured Z.
2140 ! In MANUAL Z mode, the returned impedance is the manually entered Z.

2150 OUTPUT @Hp87xx;"SENS1:FUNC:SRL:INP?"
2180 ENTER @Hp87xx;Zmeas
2170 Zmeas=DROUND (Zmeas, 3)

8-154 &5 indicates HP 8712C/14C only



218¢
2180
2200

2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
23580
2360
2370
2380
2390
2400
2410
2420
2430
2440
2480
2460
2470
2480
2430
2500
251C
2520
2530
2540
2580

Example Programs
SRI Measurements (Option 108 only)

Cnew=DROUND(C,3)
Lnew=DROUND(L,3)

Msg$="C="&VAL$(Cnew)&” F, L="&VAL${Lnew)&" m, Z="&VAL$(Zmeas)&"

Gh.m”
Clear.disp
Disp_mess (Msg$)
SUBEND
i
SUB Disp.mess(Message$)
COM /Sys.state/ @Hp87xx,Scode
OUTPUT @Hp87xx;"DISP:ANN:MESS:DATA ’"&Message$a’’"
SUBEND
§

SUB Clear.disp

COK /Sys_state/ @Hp87xx,Scode

DIM Command$[40]

OUTPUT @Hp87xx;"DISP:ANN:MESS:CLE"
SUBEND
1
1 s o s e ok b oo o ok ok ke ok ook ok sk o ok KR ok ok ok sk ook ok ok ok kb o ok o KoK ok ok ok Kok
! Iden_port: Tdentify io pert to use.
I Description: This routines sets up the I/0 port address for
i the SCPI interface. For "HP 87xx' instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 7186.
B st s e ok Ko oo ks ks ok Kok o K ok ok o ok ke S Sk sk sk o o o ook Sk sk R Kok ok K sk ok sk ok ok ok
SUB Iden_port

COM /Sys_state/ QHp87xx,Scode
1]

TF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp8Txx TO 800
Scode=8

ELSE
ASSIGN @Hp87xx TO 716
Scode=7

END IF

I

SUBEND !Iden_port

&2 indicates HP 8712C/14C only
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Example Programs
SRL Measurements (Option 100 only)

SRL_SRQ Example Program

1600
1010
1020
1030
1040
1080
1060
1070
1080
1080
1100
1110
112G
1130
11490
1150
1160

1170 1!

1180
1180
1200
1210
1220
1230
1240
1280
1260
1276
1280
1290
1300
1310
1320
1330
1340

1350 1

IFilename: SRL_SRQ {option 100 only)
Description:

This example program demonstrates how to initiate an SRL
cable scan. The instrument is set-up to send a
SR interrupt when the scan has been completed.

Connect the cable to be tested to the RF out port on the
analyzer.

!
!
!
!
!
!
!
{
H
!
t Set an SR{ to occur when the SRL scan is complete.
1

i

COM /Sys_state/ @Hp87xx,Scode
! Identify I/0 Port

CALL Iden_port

i

i

! Preset the instrument

QUTPUT @Hp87xx;"SYST:PRES;*0PC?"

ENTER @Hp87xx;0pc

]

! Turn on SRL measurement

OUTPUT @Hp87xx;"SENS1:FUNC ’SRL 1,0’ ;DET NBAK;*0PC?Y
ENTER @Hp87xx;0pc

1

! Clear status registers.
QUTPUT @Hp8T7xx;"*CLS"
i

! Clear the Service Request Enable register.
QUTPUT @Hp87xx;"#SRE O"
1

! Clear the Standard Event Status Enable register.
QUTPUT ©@Ep8T7xx;"#*ESE 0"
i

8-156 &5 indicates HP 8712€/14C only




1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540
1550
1560
1570

1580 !

1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750

1760 1

Example Programs
SRL Measurements (Option 100 only)

! Preset the remaining status registers.
QUTPUT @Hp87xx;"STAT:PRES"
!

! Set operation status register to report

! to the status byte on NEGATIVE transition
! the srl bit.

QUTPUT @Hp87xx;"STAT:0PER:ENAB 16"

OUTPUT @Hp87xx;"STAT:0PER:MEAS:PTR #HOO0QO"
OUTPUT @Hp87xx;"STAT:0PER:MEAS:NTR #HFFFF"

1

! Set measuring status register to report to

! operational status register on NEGATIVE transition
! of the srl scan done bits. The NEGATIVE

! transition needs to be detected because the

! gari= bit 3 is set to 1 while the analyzer

! is sweeping on channel 1 When the bit

! goes back to O, the srl scan is done.

QUTPUT @Hp87xx;"STAT:0PER:MEAS:ENAB 4"

]

! Enable the operational status bit in the status
! byte to generate an SRQ.

OUTPUT @Hp87xx;"*SRE 128"

1

! On an interrupt from HP-IB "Scode"” (Interface

! Select Code) SRR bit (2), branch te the interrupt
! service routine "Srg_handler”.

ON INTR Scode,2 GOSUB Srq_handler

i .

! Initialize flag indicating when srl scan done

! to 0. Then loop continuously until the

! interrupt is detected, and the interrupt

! service routine acknowledges the

! interrupt and sets the flag to 1.

]

Srl_done=0

! Now enable the interrupt on SRQ (Service Reguest).
ENABLE INTR Scode;2

]

! Initiate the SRL sweep

QUTPUT QHp87xx;"SENS1:FUNC:SRL:SCAN;*WAI"

y

&5 indicates HP 8712C/14C only 8-157




Example Programs
SBL Measurements {Option 100 only)

1770
1780
1780
1860
1810
1820
1830
1840
1850
1860
1870
1880
1880

1200 !

1810
1920
1930
1940
1950
1860
1870
1980
1980
2000
2010
2020
2030
2040
2080
2060
2070
2080
2080
2100
2110
2120
2130
2140
2150
2160

DISP "Waiting for SRQ on srl scan done.";
Lo0p
DISP ".,';
WATT 1t Slow down dots
EXIT IF Srl_done=1
END LOOP
]
! Display desired completion message.
DISP
DISP "Got SRAQ. SBL Scant”
STOP

3
Srq_handler: ! Interrupt Service Routine
H

! Determine that the analyzer was actually

! the instrument that generated the

! interrupt.

Stb=SPOLL (@Hp87xx)

i

! Determine if the cperation status register

! caused the interrupt by looking at bit 7

t of the result of the serial poll.

IF BINAND(Stb,128)<>0 THEK

§

! Read the operational status event register.
OUTPUT @Hp8Txx;"STAT:0PER:EVENT"
ENTER @Hp87Txx;0p.event

! Determine if the srl status register
P bit 4 is set.
IF BINAND(Op_event,16)<>0 THEN

| If so, then set flag indicating
! g7l scan done.
Srl_done=l
END IF
END IF
RETURN

END
1
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2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2280
2300
2310
2320
2330
2340
2350
2360

Example Programs
SBRL Measurements (Dption 100 anly}

sk ek ook ook ok o o 6 o o o Sk sk o ok s ol o sk ke ok ok sk sk sk sk ok sk ok sk sk ok ok s sokok ok R ok ok o
! Iden port: Identify io port to use.
t Description: This routines sets up the I/0 port address for
t the SCPI interface. For "HP 87xx" instruments,
H the address assigned to @Hp87xx = 800 otherwise,
! 716.
B stk st skt e ko st s s s ok ok o R o ook e o s B ROR Sk o o s o o ok ok R sk s ok Rk ok ok
SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode
1
IF POS(SYSTEM$("SYSTEH ID"),"HP 87)<>0 THEN
ASSIGN @Hp87xx T{ 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

i

SUBEND !Iden_port
]

&5 indicates HP 8712C/14C only 8-159




Fault Location Measurements (Option 100 only)

FAULT This programs shows the effects of various fault location
frequency modes on a cable measurement.

USR_FLOC This program shows how to simplify fault lccation
measurements by using the @
have Optior 1C2, IBASIC, to use the &

8-160 5B indicates HP 8712C[14C only




Example Programs
Fault Location Measurements (Option 180 enly}

100G
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1180
1160
1170
1180
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310

1320 !

1330
1340
1350

FAULT Example Program

Filename: FAULT (Cption 100 only)

This program is designed to show the affects of the various

fault location frequency modes on a cable measurement.

Connect a 50 m. {180ft} cable to the RF out of the analyzer.

(if available).
The program steps through various settings.

Set Feet/Meters
Start Distance 0 meters

Low Pass mode

Band Pass mode C¥
Band Pass mode CF
Low Pass mode

Cable Loss

Cable Velocity Factor

600 MHz
900 MH=z

LI

The commands which cause changes to frequency settings will
cause the analyzer to automatically display a caution message

i

i

L

H

i

i

i

1

i

1

1

'

! Stop Distance 100 meters
£

]

]

1

!

i

1

1

1

! to verify Cable Loss and Velocity Factor.
!
i

CCM /Sys_state/ @Hp87xx,Scode

! Identify I/0 Port

CALL Iden_port

t

! Preset the analyzer

OUTPUT @Hp87xx;"SYST:PRES; #0PC?"

ENTER @Hp87xx;0pc

1

! Enable fault location measurment on channel 1
OUTPUT @Hp87xx;"SENS1:STAT ON; *WAI"

QUTPUT @Hp87xx;"SENS1:FUNC *FLOC 1,0’ ;DET NBAN; *QPC?Y

£ indicates 4P 8712C/14L only
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1360 ENTER @Hp&7xx;0pc

1370 WAIT 2

1380 !

1390 ! Autoscale the fault measurment

1400 OUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:AUTO GNCE"

1410 ¢

1420 Clear_disp

1430 Disp_mess("Fault Lecation Demo...")

1440 WAIT 3

1450 ¢

1460 ! Reset the cable less and velocity factor

1470 OUTPUT @Hp87xx;"SENS1:CORR:L0SS:CO0AX .0

1480 QUTPUT @Hp8T7xx;"SENS1:CORR:RVEL:COAX 1.°

1490 !

1500 Clear disp

1510 Disp_mess("Setting units to Meters")

1520 !

1530 ! Set the units to read in METERS

1540 OUTPUT @Hp8T7xx;"SERS:DIST:UNIT MET"

1550 !DUTPUT @Hp87xx;"SENS:DIST:UNIT FEET" ! Display units in feet
1560 WAIT b

1870 !

1680 !

1590 Clear_disp

1600 Disp._mess("Setting Start and Stop Distance’)

1610 !

1620 ! Set the start distance to 0.

1630 OUTPUT €Hp87xx;"SENSL:DIST:STAR 0; *WAI"

1640 !

1650 ! Set the stop distance to 100.

1660 OUTPUT @Hp8&7xx;"SENS1:DIST:STOP 100; *WAL"

1670 !

1680 ! Send an operation complete query to ensure that
1690 ! all overlapped commands have been executed.
1700 OUTPUT @Hp8T7xx;"*0PC?"

1710 ¢ ;
1720 ! Wait for the reply. e
1730 ENTER @Hp87xx;0pc

1740 1
1750 WAIT 10
1760 !
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2020
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2040
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! Change to Band pass mode

OUTPUT @Hp87xx;"SENS:FREQ:MODE CENT; *WAI"
i

Clear_disp

Disp_mess("Setting CF to 600 KHz. Band Pass")
; .

! Set Center Frequency to 600 KHz

OUTPUT @Hp&7xx;"SENS1:FREQ:CENT 600000000 HZ;*WAI"
WALT 10

i

Clear_disp

Disp_mess("Setting CF to 900 MHz. Band Pass")

]

! Set Center Frequency to 900 MHz

OUTPUT @Hp87xx;"SENS1:FREQ:CENT 900000000 HZ;*WAL"
WAIT 10

]

Clear_disp

Disp_mess("Return to Low Pass Mode")

!

! Return to Low Pass Mede

OUTPUT @Hp87xx;"SENS:FREQ:MODE LOWP; WAL
WAIT 10

1

Clear.disp

Disp_mess("Set Cable Less to 10dB/100 ft')
QUTPUT @Hp87xx;"SENS1:CORR:L0SS:COAX 10.0"
WAIT 10

¢

Clear_disp

Disp.mess("Set Velocity factor to .8")

OUTPUT @Hp87xx;"SENS1:CORR:RVEL:CDAX .8"
WAIT 10

1

Clear_disp

Disp_mess("Set Cable Less=0., VF=1.0")

OUTPUT @Hp87xx;"SENS1:CORR:LOSS:COAX .O"
OUTPUT @Hp&7xx;'"SENS1:CORR:RVEL:COAX 1.7
WAIT 10

!

DISP “"Done"

&9 indicates HP 8712C/14C enly 8-163
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BEEP
END
i
SUB Disp_mess(Message$)
COM /Sys_state/ @Hp87xx,Scode
QUTPUT @Hp87xx;"DISP:ANN:MESS:DATA *"&Messagell"’"
SUBEND

SUB Clear_disp

COM /Sys_state/ @Hp87xx,Scode

DIM Command$[40]

QUTPUT @Hp87xx;"DISP:ANN:MESS:CLE"
SUBEND
i
stk sk s ook sk ook ok o sk ok ok ko koK ok s ok sk ok ki ok sk ok ok ook o okok ok ok o o o sk ks ok ok ok ok ok ok o
! Iden.port: Identify io port to use.
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
H the address assigned to @Hp87xx = 800 otherwise,
! 716.
I s s sk o e o of ok ok ok o o e o sk sk 3 0 oK s ol o o o st sk skok ok o o ok sk o ok o ok sk s oK oK sk o ol o ko o
SUB Iden_port

COM /Sys_state/ @Hp87xx,Scode
1

IF POS(SYSTEN$ ("SYSTEM ID"),"EP 87"}<>0 THEN
ASSTIGN @Hp87xx TO 800
Scode=§

ELSE
ASSIGN @Hp87xx TO 716
Scode=T7

END IF

£
SUBEKD !Iden_port
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10

20

30

20

50

60

70

80

20

100
110
120
130
140
150
160
170
180
120
200
210
220
230
240
250
280
270
280
290
300
310
320
330
340
350
360

USR.FLOC Example Program

1
1
t
!
!
t
I
1
i
1
!
1
|

;
:
i
!
1
1

[User BEGIN ON].

! BASIC program: USR_FLOC

! Fault Location measurements require option 100.
! User BEGIN requires option 1C2, IBASIC.

! This is an example user BEGIN program for fault locatioen.

! Load this program into the analyzer. Then press [BEGIN]

The following line is required. DO NOT REMOVE!
User_begin:A3SIGK @Rfna TO 800
ASSIGN eHps71i2 TO 800

! To Modify:

! [User Beginl Program

Use [IBASIC][EDIT] or [IBASIC][Key Record]

! Declare storage for variables.

DIM Name$[603,5tr1$[60],5tr2$[60],Str3$60]

! Clear the softkey

1
:

JUTPUT @Rfna;"DISP:

! Re-define softkey

gUTPUT
QUTPUT
OUTPUT
QUTPUT
QUTPUT
QUTPUT
OUTPUT

@Rfna;"DISP:
@Rfna; "DISP:
@Rfna;"DISP:
@Rfna;"DISP:

@Rfna;"DISP

@Rfna;"DISP:
@Rfna;"DISP:

labels

MENU2:KEY8 7 ;*WAIY

labels here.

MENU2

MENU2:
MENU2:
MENU2:
:MENU2

MENUZ

MENU2:

KEY1

KEY2
KEY3
KEY4

:KEYb
:KEY6

KEYTY

Test End of Cable? ;*WAI"
}*} ;*WAIH

‘Mkr -> Max?;*WAI"

‘Next Peak Left’;%WAIY
’Next Peak Right?’;*WAI"
*Zoom on Marker’ ;*WAI"
3*’ ;*WAIH
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370 !The following 2 lines are reguired. DO NOT REMOVE!
380 User.pause:PAUSE

380 GOTO User_pause

400 !

410 User_keyl: ! Example Set Stop Distance to 1100ft
420  OUTPUT @Hp8712;"SENS1:STAT ON; *WAI"

430 OUTPUT @Hp8712;"SENS1:FUNC ’FLOC 1,07;DET HBAN; *WAI"
440 OUTPUT @Hp8712;"SENS1:DIST:STOP 1100; *opc?™

450 ENTER @Hp87i2;0pc

460 OUTPUT @Hp8712;"SENS1:CORR:RVEL:COAX 0.89"

470  OUTPUT @Hp8712;“DISP:WIND1:TRAC:Y:AUTO ONCE"

480  GOTO User_pause

490 !

500 User_key2: ! Define softkey 2 here.

510 GOSUB Message ! Remove this line

520 GOTO User_pause

53¢ !

540 User_key3: ! Example Marker Function

550  OUTPUT @Rfna;"CALCi:MARKI ON"

560 OUTPUT @Rfna;"CALC1:MARK:FUNC MAX"

570  GOTO User_pause

58o

590 User_key4: ! Define softkey € here.

600  OUTPUT @Rfna;"CALCi:MARKI ON"

610 DUTPUT @Hp8712;"CALC1:MARK:MAX:LEFT"

620  GOTO User pause

630 !

640 User_keyb: ! Define softkey 5 here.

650  OUTPUT @Hp8712;"CALC1:MARK1 ON"

660 OUTPUT @Hp8712;"CALC1:MARK:MAX:RIGHT"

870  GOTO User_pause

680 !

690 User_key6: ! Zoom on Cable

700 QUTPUT @Hp8712;"SENS1:STAT ON; *WAI"

710  QUTPUT @Hp8712;"SENS1:FUNC ’FLOC 1,0°;DET NBAN; *WAL"
720 QuUTPUT @HpS?iQ;“calcl:marki:x?“

730  ENTER @Hp8712;Distance

740  HNew_start=Distance-20

750 IF (New_start<0) THEN New_ start=0

760  OUTPUT @Hp8712;"sensli:dist:start "gVAL$(New_start)
770  DUTPUT @Hp8712;"sensl:dist:stop "gVALS (Distance+20)
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QUTPUT @Hp8712;"xopc?"
ENTER @Hp8712;0pc
GOTO User pause
!

User key7: t Define softkey 7 here.
GOSUB Message ! Remove this line.
GOTO User_pause
!

Message: !
Stri1$="This key is programmable."
Str2$="To medify, select"
Str3$="[System Options], [IBASICI, [Edit]."
OUTPUT @Rfna;"DISP:ANN:MESS
7 1rgStr1$&CHRE(10)&Str2$&CHRS (10)&Str38&"’, MEDIUM
RETURN

END
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Multiport Test Set Measurements

PORT.SEL Using graphics to show internal connections
of the HP 87075C when different ports are
selected.

TSET_CAL Recalling “TSET-CAL.CAL” and performing

a test set calibration.

8-168 £9 indicates HP 87120/14C only
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PORT_SELection Example Program

This program displays the internal connections of the HP 87¢75C multiport
test set when different ports are selected. The internal connections of the
multiport test set are drawn on the IBASIC display. Whenever the user
selects a different port on the multiport test set, the program will redraw the
internal connections.

This program also demonstrates how to use IBASIC to draw a fairly
complicated drawing on the network analyzer.

NOTE

This program only warks with the HP 87075C multiport test set and |BASIC, Option 1C2.

Filename: PORT_SEL, 87075 Port Selection Example

Description:
This program demonstrate how the internal connections of 87075
are carried out when the different ports for Reflection and
Transmission are selected. It intends to show as an example
of how to select the 87075 ports and how to draw draw graphics
on the IBASIC window.

NOTE: This program works properly ONLY
when option 1C2, IBASIC, has been installed.
Medify to use DISP:WIND";VAL$(Wind);" if no IBASIC opticn.

cmm  mmw ke smm mem bW AL SNE smm A am Tem R SWM faa

! Common Variables
COM /Sys._state/ @Hp87xx,Scode,Keycode,Wind
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COM /Hp8T7ii_coord/
Orig_x_8711,0rig. y.8711,Refl_x_ 8711 ,Refl_y 8711 Tran.x 8711,
Tran_y_8T711

COM /Hp8T075_coord/

Orig. x.87075,0rig_y.87075,Refl_x_87075,Refl y_87075,Tran_x_87075,
Tran_y_87075

COM /Hp87075_ports/ Port.x(1:12),Port_y(1:12)

COM /Color/ Erase,Bright,Dim

CoM /Sys_var/ Refl_port,Tran_port

t Identify I/0 Port
CALL Iden_port
1

OUTPUT @Hp87xx;"SYST:PRES; *WAIL" ! Preset the system
CALL Setup.constant
1

! Allocate an IBASIC display partition to show the graphics

1

QUTPUT @Hp87xx;"CONT1:MULT:STATE ON" ! Make sure 87075 mode is
enabled

OUTPUT @Ep87xx;"DISP:FORM SING"

QUTPUT @Hp37xx;"DISP:PROG:MODE FULL"

QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:SCAL 0,1023,0,383"
i

! Clear the IBASIC display partitiom.
OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:CLE"
1

CALL Draw_analyzer

CALL Draw_ 87075

|

t Connect HP8711 to HP87075 for the Refl and Tran ports

CALL Connect(Refl_x._8711,Refl_y_8711,Refl_x_87075,Refl_y_87075,Bright)
CALL Connect(Tran_x_8711,Tran_y_8711,Tran_x 87075,Tran_y.87075,Bright)
CALL Set_refl(1)

CALL Set_tran(2)

]

! Infinite loop to walt for softkey requests

Do_loop:!

GUSUB Setup.srqg
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1710
172C
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GOTC Do_loop

STOP

i

! _____________________________________________________________________
! Setup interrupts

1

Setup.srq:!

! If using an extermal controller...

!

! Initialize flag for checking on keyboard

! interrupts.

Keycode=-1

1

! Label softkey 1.

QUTPFUT €Hp87xx;"DISP:MENU:KEY1 'Reflection to Port #°"

OUTPUT @Hp87xx;"DISP:MENU:KEY2 ’Transmissn to Port #°"
QUTPUT @Hp87xx;"DISP:MENU:KEYS ’Done’”

i B

! Ciear the status register and event status
! register.

OUTPUT @Hp87xx;"*(CLS;*ESE 0"

! Preset the other status registers.

! Enable the Device Status register to report
I to the Status Byte on positive transition

! of bit O (key press). Erable the Status

! Byte to generate an interrupt when the

! Device Status register’s summary bit

! changes.

OUTPUT ©Hp87xx;"STAT:PRES;DEV:ENAB 1;+SRE 4"
F

! Clear the key queue to ensure that previous
! key presses do not generate an interrupt.
QUTPUT @Hp87xx;"SYST:KEY:{QUE:CLE"

I

! Set up and enable the interrupt on the HP-IB

{ when a service request is received.

0N INTR Scede,5 RECOVER Srg

EEABLE INTR Scode;2

Suspend: !'WAIT & ! Use WAIT ’n’ to suspend IBASIC
GOTO Suspend

i
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FOLQ 1 m o
1950 ! Interrupt Handler

1960 1! '

1970 Srq: !

1980 !

1990 ! Do a serial poll to find out if analyzer generated the
2000 ! interrupt.

2010 Stb=SPOLL (€Hp87xx)

2020 |

2030 ! Determine if the Device Status register’s summary
2040 ! bit (bit 2 of the Status Byte) has been set.

2050 IF BINAND(Stb,4)<>0 THEN

2060 !

2070 ! If so, then get the Device Status Register contents.
2080 OUTPUT @Hp87xx;"STAT:DEV:EVENT"

2080 ENTER @Hp8T7xx;Dev._event

2100 !

2110 ! Check for key press... -

2120 IF BINAND (Dev_event,1)<>0 THEN

2130 ! If so, then determine which key.

2140 OUTPUT @Hp87xx ;' SYST:KEY?"
2150 ENTER @Hp87xx;Keycode
2160 END IF

2170 END IF

2180 !

2190 ! Reenable the interrupt in case wrong key

2200 ! was pressed.

2210 CALL Softkey_handler

2220 ENABLE INTR Scode

2230 !

2240 RETURN

2250 END

2260 !

DT o o o e e e o e T e =
2280 ! Subroutines
2290 !
2300 !
2310 1 Setup_constant

2320t Setup all global constants

2330 SUB Setup_constant

2340 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind
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COM /Hp8T11i_coord/
Orig_x_8711,0rig y_8711,Refl.x_8711,Refl y_8711,Tran x 8711,
Tran_y_8711
COM /Hp8T7075_coord/
Orig_x_87075,0rig.y.87075,Refl_x _87075,Refl_ y_87075,Tran_x_87075,
Tran_y_87075
COM /Hp87075_ports/ Port.x(1:12) ,Port_y{1:12)
COM /Color/ Erase,Bright,Dim
COM /Sys_var/ Refl_port,Tran_port
Orig._x_8711=30
Orig.y.8711=170
Refl_x_8711i=0rig x_8711+300
Refl_y_871i=0rig y.8711+20
Tran_x_8711=0rig x_8711+410
Tran_y_871i=0rig y. 8711+20
Orig.x.87075=30
Orig.y.87075=30
Refl_x_87075=0rig.x_87075+300
Refl_ y_87075=0rig_y_87075+80
Tran_x_87075=0rig_x.87075+410
Tran_y_87075=0rig_y_8T075+80
FOR ¥I=1 TD 11 STEP 2
Port_x{I)=0rig_x_87075+100+{((I-1}/2}%60)
Port_y{(I)=0rig_y_87075+45
NEXT I
FOR I=2 TO 12 STEP 2
Port_x{I)=0rig._x_87075+130+(((I-2)/2)*60)
Port_y(I)=0rig_y_87075+25
NEXT I
Erase=0
Bright=1
Dim=2
Wind=10
Refl, port=0
Tran_port=0
SUBEND
I
! ___________________________________________________________________
! Drawing routines
i
! Draw_analyzer
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2720 ' Draw an HP8711 Analyzer on the Ibasic window

2730 SUB Draw_analyzer

2740 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

2750 COM /Hp8711_coord/
Orig x_8711,0rig_y.8711,Refl_x 8711,Refl y 8711 ,Tran_x 8711,
Tran_y.8711

2780 ! Select the bright "pen" and bold font.

2770 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:COL 1;LAB:FONT BOLD"

2780 !

2790 ! Draw a label reading "HP 8711" at 30 pixels

2800 ! to the right and 270 pixels above the origin.

2810 ! The origin is the lower left corner of the

2820 ! current graphics window

2830 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
";0rig_x_8711;",";0rig_y.8711+120+10;";LAB *HP 8711C*"

2840 !

2850 ! Draw a box to represent the analyzer.

2860 OUTPUT @Hp8T7xx;"DISP:WIND";VAL$ (Wind) ;" :GRAP:MOVE
";0rig_x 8711;",";0rig.y..8711

2870 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:RECT 480,120"

2880 OUTPUT @HpS?xx;”DISP:HINB”;VAL$(Wind);“:GRAP:MUVE
";0rig_x_8711+20;",%;0rig_y.8711+10

2820 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:RECT 210,100"

2900 QUTPUT @Hp8T7xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:MOVE
";Refl_x.8711;",";Refl_y.8711

2910 QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:CIRC 4"

2920 DUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
"oTran_x_8711;",";Tran_y_8711

2930 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;":GRAP:CIRC 4"

2940 QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:COL 1;LAB:FONT SLAN"

2950 OUTPUT @Hp8T7xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
";Refl_x_8711-40;",";Refl_y.8711+10

2960 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:LAB ’RF OUT’"

2970 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:COL 1;LAB:FONT SLAK"

2980 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
“.Tran_x_8711-20;",";Tran_y_8711+10

2990 OUTPUT QHp87xx;"DISP:WIND";VAL$(Wind);":GRAP:LAB ’RF IN’"

3000 SUBEND

3010 !

3020 ¢ Draw_87075
Draw an 87075 Multiport test set with twelve

3C30 !

port setups

8-174
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3040 SUB Draw_.87075

3080 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

3060 COM /Hp8TO75_coord/
Origmx_STOTS,Orig“y_87075,Refl_x_S?O?S,Refluy_STOTS,Tran,x_87075,
Tran_y.87075

3070 COM /Hp87075_ports/ Port_x{1:12),Port_ y(1:12)

3080 ! Select the bright "pen" and bold font.

3080 QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:COL 1;LAB:FONT BOLD"

3100 !

3110 !

3120 ! Draw a label reading "HP 87075" at 30 pixels

3130 ! to the right and 110 pixels above the origin.

3140 ! The origin is the lower left corner of the

3150 ! current graphics window

3160 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
¥:0rig_x_87075;",";0rig y.87075+100+10;" ;LAB "HP 87075 "

3170 1
3180 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
" 0rig x_87075;",";0rig_y.87075
3180 OUTPUT @Hp8T7xx;"DISP:WIND";VAL$(Wind);":GRAP:RECT 480,110"
3200 OUTPUT @Hp8T7xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
":Refl_x _87075;",";Refl y_ 87075
3210 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:CIRC 4"
3220 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);" :GRAP:MOVE
teTran_x_B7075;",";Tran_y_87075
3230 OUTPUT ©Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:CIRC 4"
3240 QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:COL 1;LAB:FONT SLAN"
3250 QUTPUT @Ep87xx;"DISP:WIND";VAL$(Wind);" :GRAP:MCOVE
t.Refl x 87075-40;",";Refl_y_8T075+10
3260 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:LAB *REFL’"
3270 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:COL 1;LAB:FONT SLAN"
3280 QUTPUT QHp8T7xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
veTran_x_87075-20;",";Tran_y_87075+10
3290 QUTPUT @Hp8T7xx;"DISP:WIND";VAL$(Wind);":GRAP:LAB ’TRAN’"
3300 FOR I=1 TO 12
3310 CUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
":Port_ x(I);",";Port_y(I)
3320 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:CIRC 4"
3330 OUTPUT @Hp87xx;"DISP:WIND";VAL${Wind);":GRAP:COL 1;LAB:FONT
SLAN"
3340 QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:MOVE
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"aPort_x{I)-8;",";Port_y(I)-18

3350 DUTPUT @HpS?xx;”DISP:WIND“;VAL$(Hind);”:GRAP:LAB P gALE(T) Y
3360 NEXT I

23370 SUBEND

3380 !

BRGQ 1 et o T T Rl e S S
3400 t Connection routines

i

3410 1

3420 ! Connect
1
]

3430 ! Comnect (x1,yl) to (x2,y2) with the specied coler ’Col’

3440 ! If Color = 0, it will be an erase command instead.

3450 SUB Connect(X1,Y1,X2,Y2,Col)

3460 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

3470 GUTPUT @Hp87xx;“DISP:WIND“;VAL$(Wind);”:GRAP:CQL ":Col

3480 QuUTPUT @HpS?xx;"DESP:WIND”;VAL$(Wind);“:GRAP:MDVE S &AL & |
3480 DUTPUT @HpS?xx;”DISP:WEND”;VAL$(Wind);“:GRAP:DRAW naX2;"," Y2
3500 SUBEND

3510

3520 ! Connect.refl

!

1 .
3530 ! Connect the reflection port to the specified port index I with

i

:

3540 color *Col’. Use Col=0 to erase the connection. This routine

3550 uses the port coordinates from Port.x(1:12) and Port_y(1:12)

3560 SUB Connect_refl(I,Col)

3570 COK /Sys_state/ @Hp87xx,Scode,Keycode,Wind

3580 COM /Hp8711. coord/
Dxigmx_8711,0rigwy_8?ii,Refl_x,&?ii,Refl,y_STii,Tran_x”S?li,
Tran_y.8711

3590 COM /Hp8T075_coord/
ﬂrig_x“87075,Driguy_87075,Refl_x_S?OTS,Reflty_87075,Tran*x_87075,
Tran y_87075

3600 COM /Hp87075_ports/ Port_x(1:12),Port_y(1:12)

3610 ¢

3620 Temp_y=Refl_y_87075-10

3630 Connect(Refl_x“STO?S,Refl_y_S?O?S,Refl_x,S?OTS,Temp_y,Col)

3640 Connect(Refl_x_87075,Temp_y,Port_x(I),Temp_y,Col)

3650 Connect (Port_x(I),Temp_y,Port_x(I),Port_y(I},Col)

3660 SUBEND

3670 !

3680

1
3690 ! Connect.tran
3700 ! Connect the transmission port to the specified port index I with
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3710
3720
3730
3740
3750

3760

3770
3780
3730
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900
39210
3920
3930
3940
3980
3960

3870

3980
3990
4000
4010
4020
4030

Example Programs
Multiport Test Set Measurements

L coleor °Cel’. Use Col=0 to erase the comnection. This routine
!  uses the port coordinates from Port_x(1:12) and Port_y(1:12)
SUB Connect_tran(I,Col)
COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind
COM /Hp8711_coord/
Orig.x_8711,0rig y_ 8711 ,Refl_x_8711,Refl_y_8711,Tran x_ 8711,
Tran_y_8711
COM /Hp87075_coord/
Orig_x_87075,0rig_y. 87075,Refl _x_87075,Refl. y.87075,Tran_x 87075,
Tran_y.87075
COM /Hp87075_ports/ Port_x(1:12),Port y(1:12)
1
Temp_y=Refl. y_87075-20
Connect (Tran_x_87075,Tran_y.87075,Tran_x_87075,Tenp_y,Col)
Connect(Tran_x_87075,Temp_y,Port_x(I},Temp_y,Col)
Connect (Port_x{I},Temp_y,Port_x(I},Port_y(I),Col}
SUBEND
i
! ____________________________________________________________________
! Softkey handle routines
H
! Select _refl
! Select the reflection port by requesting a valid port number from
H the user. The input port number is used to select the reflection
H port accordingly. This routine will alsc update the drawing
! connections on the Ibasic window. Any invalid number will be
! ignored.
SUB Select_refl
COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind
COM /Hp8711_coord/
Orig_x.8711,0rig_y_8711,Refl_x_8711,Refl_ y _8711,Tran x 8711,
Tran_y_8711
COM /Hp87075_coord/
Orig_x_87075,0rig.y.87075,Refl x_87075,Refl_y 87075,Tran.x. 87075,
Tran_y_ 87075
CO¥ /Color/ Erase,Bright,Dim
COM /Sys_var/ Refl_port,Tran_port
]
CUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:COL ";Bright
OUTPUT @Hp87xx;"*0PC?"
ENTER @Hp8&7xx;0pc
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INPUT “Connect Reflection to Port #:",P
CALL Set_refl(P)

SUBEND

!
!
! Set_refl
¥
!

SUB

Update the currently selected reflection port with the specified
port ’P’. Update the connection drawing on the Ibasic window.
Set_refl(P)

COM /Sys_state/ @Hp87xx,Scode,Keycode,¥Wind

COM /Hp8711_coord/

Orig_x_8711,0rig_y.8711,Refl _x_8711,Refl_y_8711,Tran x 8711,
Tran_y_8711

COM /Hp87075_coord/
Urig_x_S?O?S,Drig_y*BTOTS,Reflmx_870?5,Refl_y_S?O?S,Tran_x_87075,
Tran_y.87075

COM /Color/ Erase,Bright,Dim

COM /Sys_var/ Refl_port,Tran_port

QUTPUT @Hp87xx;"ROUT:REFL:PATH:DEFine:PORT n.p
QUTPUT @Hp87xx;"ROUT:REFL:PATH:DEFine:PORT?"
ENTER @Hp87xx;New.refl

OUTPUT @Ep87xx;"ROUT:TRAN:PATH:DEFine:PORT?"
ENTER @Hp87xx;New_tran
Update,ports(New_refl,New_tran)

SUBEND

!
!
!
!
!
!
!
!
!

SUB

Select_tran

Select the transmission port by requesting a valid port number from
the user. The input port number is used to select the transmission
port accordingly. This routine will also update the drawing
connections on the Ibasic window.  Any invalid number will be
ignored.

Select_tran

COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

CC¥ /Hp8711_coord/
Urigwx_8711,Urig,y_S?ii,Refl,x”8711,Refl*y_8?11,Tran_xw8711,
Tran_y.8711

COM /Hp87075_coord/
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Origwx_87075,Drig,y_S?OTS,Refl~x~87075,Refi,y_S?O?S,Tranux_a?G?S,
Tran_y.87075

COM /Color/ Erase,Bright,Dim

COM /Sys_var/ Refl_port,Tran_port

OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind);" :GRAP:COL ";Bright
OUTPUT @Hp87xx;"*0PCT"

ENTER @Hp87xx;0pc

INPUT "Commect Transmission to Port #:9,P

CALL Set_tran(P)

SUBEND

!
!
! Set_tran
]
1

SUB

Update the currently selected transmission port with the specified
port ’P’. Update the connection drawing on the Ibasic window.
Set_tran(P)

COM /Sys_state/ @Hp87xx,Scode,Keycode,¥Wind

COM /Hp8T711._coord/
Grig"x,8711,Drig“y“8711,Ref1_x_8711,Refl,y“8711,Tran_x_S?ll,
Tran_y_8711

COM /Hp8T075_coord/
Orig_x_87075,0rig.y.87075,Refl_x_87075,Refl y 87075,Tran_x_ 87075,
Tran_y_87075

C0M /Color/ Erase,Bright,Dim

COM /Sys_var/ Refl_port,Tran_poert

OUTPUT @Hp87xx;"ROUT:TRAN:PATH:DEFine:PORT *;P
QUTPUT @HpS?xx;”RDUT:TRAN:PATH:DEFine:PORT?”
ENTER @Hp87xx;New_tran

OUTPUT @Hp87xx;"ROUT:REFL:PATH:DEFine:PUORT?"
ENTER @Hp87xx;New_refl
Update_ports(New_refl,New_tran)

SUBEND

! Update_ports

SUB

Update the currently selected ports. Erase old comnectiens.
Draw new cennections.

Update_ports(Refl,Tran)

COK /Color/ Erase,Bright,Dim

COM /Sys_var/ Refl_port,Tran_port

&5 indicates HP 8712C/14C only 8-179




4740 IF Tran_port=0 THEN

4750 Tran_port=Tran

4760 ELSE

4770 IF Tran<>Tran_port THEE

4780 Connect_tran{Tran_port,Frase)
4790 Tran_port=Tran

4800 END IF

4810 END IF

4820 IF¥ Refl_port=0 THER

4830 Refl port=Refl

4840 ELSE

4850 IF Refl<>Refl_port THEN

4860 Connect_refl(Refl_port,Erase)
4870 Refl_port=Refl

4880 END IF

4890 E¥D IF

4900 Connect_tran{Tran_port,Dim)

4910 Connect_refl{Refl_port,Dim)

4920 SUBEND

4930 '

4940 ! Softkey_handler

4950 ! Call from Srq to handler all softkey requests.
4960 ! when ’Done’ is pressed.

Example Programs
Multiport Test Set Measurements

4970 SUB Softkey_handler

4980 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

4990 1

5000 IF Keycode=0 THEN

5010 CALL Select.refl

5020 ELSE

5030 IF Keycode=1 THEN

5040 CALL Select_tran

5050 ELSE

5060 I¥ Keycode=4 THEN

BOTO OUTPUT @Hp87xx;"SYST:PRES; *WAI"
system™M

5080 STOP

5080 END IF

5100 END IF

5110 END IF

5120 SUBEND

5130 ¢

Terminate program

! Preset the
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! Misc routines
!
e s e e ok ok s siof sk ok o o o e ok ook ok ok s s o s s s dofofe st ook ok o o sk o ok ko sk ko sk o o o ok
! Iden_port: Identify io port to use.
! Description: This routines sets up the I/0 port address for
! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
Dok ook ok o ook 0K o oK o o o ok o s ok ool ok sk sk o ok R sk ok ok s stk s ok ki ok ok sk kR R Kok R R oK
SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind
1
IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TOD 800
Scode=8
ELSE
ASSIGN @Hp87xx TD 716
Scode=7
END IF
!

SUBEND!Iden port

}

&3 indicates HP 8712C/14C only
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TSET_CAL Example Program

This program automates the process of recalling and performing an

HP 87075C muitiport test set cal. This program first atterpts to recall
=PSET_CAL.CAL” from non-volatile RAM, then the internal disk drive. If the
recall is successful, it invokes the recalled test set cal for transmission and
reflection of measurement channels 1 and 2.

NOTE

This program only waorks with the HP 87076 multipart test set.

1000 ! Filename: TSET_CAL, recall test set cal

1010 !

1020 ! Description:

1030 ! This program will try to recall tset_cal.cal from NVRAM if file

1040 ! is present. If not, it will then try to recall tset._cal.cal from

1050 1 TNT device instead. If recall successful, it will then do test

1060 ! set cal for Transmission and Reflection of Channel i and Channel
2.

1070

1080 f Common Variables

1090 COM /Sys_state/ @Hp87xx,S5code,Errnum

110¢ ! Identify I/0 Port

1110 CALL Iden_port

1120 QUTPUT @Hp87xx;"syst:pres;*wai" ! Reset the instrument
1130 CALL Recall_ tset_cal

1140 IF (Errnum=0) THEN

1180 PRINT "Doing Test set cal................. "
1180 CALL Tsetcal

1170 PRINT "Test Set cal complete"

118C END IF
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i

QUTPUT @Hp8Txx;"syst:pres;*wal” ! Reset the instrument

1

STOP

END

!

U sk stk ok b s sk ok o sk ok o o K oKk ok o e Sk skl R o ok koK ok ko Rk ok koK
! TsetCal: Do Test set Cal.

! Description: This routine will do test set cal for both

! Transmission and Reflection of Channel 1 and

! Channel 2.

skt e ok ok ok bl s o ok ook o o ok s ok Kok ok Aok o R SRR SR ROk ko kKR ok ok Rk
SUB Tsetcal

COM /Sys_state/ @Hp87xx,Scode,Errnum

T

! Do Test set cal for channel 1 Transmission
OUTPUT @Hp87xx;"sensi:stat ON; *wal”
OUTPUT @Hp87xx;"sensi:func *xfr:pow:rat 2,0’ ;det nban; *wai"
OUTPUT @Hp87xx;"sensli:corr:testset; *wai'

]

! Do Test Set cal for channel 1 Reflection
QUTPUT @Hp87xx;"sensl:stat ON; *wai"
QUTPUT @Hp87xx;"sensi:func ’xfr:pow:rat 1,0’ ;det nban; *wall
QUTPUT @Hp87xx;"sensl:corr:testset; *wai”

I

! Do Test set cal for chamnel 2 Transmission
OUTPUT @Hp87xx;"sens2:stat ON; *wai®
‘QUTPUT @Hp87xx;"sens2:func ’xfr:pow:rat 2,0’ ;det nban; *gai”
OUTPUT @Hp87xx;'"sens2:corr:testset; *wai"

i

t Do Test Set cal for channel 2 Reflection
QUTPUT @Hp87xx;"sens2:stat ON; *wal'
OUTPUT @Hp8T7xx;"sens2:func ’xfr:pow:rat 1,0’;det nban; *wai'
QUTPUT @Hp87xx;'"sens2:corr:testset; *wai”

SUBEND

4
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1580 !} sk e e s sk ok o oK oK oK ok e oo o o s ok ok sk o 3k ok ook ok ok ok ok i ok sk e ke sk ok ke ok ok ook ok sk 3 e kel ok ok kR Rk K kK

1580 ! Recall_tset_cal: Recall Test Set Cal.
1570 ! Description: This routine will try to recall tset_cal.cal

1580 ! from NVRAM if available. If file not found,
1880 1 it will then try to recall tset._cal.cal from
1600 ! INT device instead.

TELO | skokeokokeok skoskokoh s ok ok s ek ook ook ok ok ok ok o o oo sk ok s o Kok ok ok ok Rk Kok kK ook sk ook bk koo
1620 SUB Recall_tset_cal

1630 COM /Sys_state/ @Hp87xx,Scode,Errnum

1640 DIM E$[120]

1650 !

1660 ! Clear the status register and event status

1670 ! register.

1880 OUTPUT @Hp87xx;"*cls;*ese O

1690 PRINT "Recalling tset_cal.cal from NVRAM device.......... "
1700 OUTPUT @Hp&T7xx;"mmem:load:stat i,’mem:tset_cal.cal’"

1710 OUTPUT @Hp87xx;'syst:err?”

1720 ENTER @Hp87xx;Errnum,E$

1730 IF (Errnum<>0) THEN

1740 PRINT E$

1750 PRINT "Recalling tset_cal.cal from INT device.......... "
1780 QUTPUT @Hp87xx;"mmem:load:stat 1,’int:tset_cal.cal’”
177¢C QUTPUT @Hp87xx;"syst:err?!

1780 ENTER @Hp87xx;Errnum,E$

1780 IF (Errnum=0) THEN

1800 PRINT "Recall complete"

1810 ELSE

1820 PRINT "TSET_CAL.CAL is not present, recall aborted"
1830 EED IF

1840 ELSE

1850 PRIKT "Recall complete”

1880 END IF

1870 1

1880 SUBEND!Recall_tset_cal

1890 !

1800 !

1910 !
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§ s s s s s o s e Ko o oK oK 3 o ko o o o o Kok oK K Sk e R ok sk ok ok ok ok ook o ok sk SR KoK ok sk ok o ok o
} Iden_port: Identify ic port to use.
! Description: This routines sets up the I/0 port address for
t +he SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
B s sk o o ook o o o Ko o o R s e sk s ok o ook ks sk o oo s ok sk s ok ok ok e sk ook ok ok sk ok o o ok sk ok kol ko
SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode,Errnum
'
IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TOD 800
Scode=8
ELSE
ASSIGN @Hp87xx TG 716
Scode=7
END IF
I

SUBEND!Iden.port

&2 indicates HP 8712C/14C enly 8-185
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1600
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1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120

1130 !

1140
1150
1160
1170

TTL_IO Example Program

This program continuously reads the USER TTL: port and reports the number
of times the port has detected a closure (short) via an external switch. This
program is useful in a production environment where a device must be
properly connected, either raanually or by automated means, where the
analyzer must wait for a signal from the operator that the DUT is in place and
is ready to be tested.

This program reads the user TTL port continuously until a short (0) is
detected. Once this has been detected, a message is dispiayed. It then waits
for the switch to open (1) and displays another message. At this point, code
can be added to take a sweep and measure the DUT. The total number of
cycles is counted and is displayed.

Filename: TTL_ID

!

!

! This program reads the USER TTL 10

! port, and counts how many times a

! switch connected to the peort is pressed.
i

DIM Msg$[200]

INTEGER X

1

!

COM /Sys_state/ @Hp87xx,Scode
! Identify I/0 Port

CALL Iden_port

§

i
Pass_count=0
Start: ¢
LooP
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TTL Dutput

! Display message
Ksg$="’DUTs passed: "&VAL$(Pass_count)&CHR$(10}
Msg$=Msg$&"Press button to measure next DUT.’"
GUTPUT @Hp87xx;"DISP:ANN:NESS ";Msg$
i
! Wait for button to be pressed
REPEAT
QUTPUT @Hp87xx;"DIAG:PORT:READ? 15,17
ENTER @Hp87xx;X
UNTIL X=0
DISP "Button is now pressed.”
OUTPUT @Hp87xx;"DISP:ANN:MESS:CLEAR"
i
! Wait for button to be released
REPEAT
OUTPUT @Hp87xx;"DIAG:PORT:READ? 15,1
ENTER @HEp87xx;X
UNTIL X=1
DISP "Button is now released.”
i
OUTPUT @Hp87xzx;"DISP:ANN:MESS *Measuring...’™
! Add code here to take sweep
! and measure DUT.
WATIT 1
Pass_count=Pass_count+i
END LOOP
END
!
1 seokese o ks s ik e keok bk ook o s ok bk o o sk ot s o sk s ok sk e ok sk stk ok KoK ko o o o ok ko K
! Iden_port: Identify io port to use.
! Description: This routines sets up the I/0 port address for
1 the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
B ok s of e s o e o sk s ok ook e ok ok ke s ko e ok ok sk bk ok Sk sk ok s s ok s ok ok o o o ok sk ko Sk ok sk ok
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153C SUB lden_port

1540 CCM /Sys_state/ @Hp87xx,Scode
1560 !

1560 I¥ POS(SYSTENM$ ("SYSTEM IDV),"HP 87")<>0 THEN
1570 ASSIGN @Hp8T7xx TO 800
1580 Scode=8

1590 ELSE

1600 ASSIGN @Hp&7xx TO 716
1610 Scode=7

1620 END IF

1830 !

1640 SUBEND !Iden_port

1650 !

8-188 &5 indicates HP 8712C114C only
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AMDELAY Example Program

This program demonstrates the calibration and AM delay measurement of a

bandpass filter.

NOTE

This pragram can only be used with Option 104 or DB

1Filename: AMDELAY

DESCRIPTION:

1) The HP871x analyzer is Preset, CH1 = Y/X, CH2 = AM Delay
Pout=10dBm, Fstart=50MHz, Fstop=400MHz, Display is scaled.

2) User must connect splitter to RF Out port, connect
External detector X to one splitter arm, connect
External detector ¥ to the other splitter arm.

3) Analyzer performs an AM Delay calibration over 50-400MHz.

4) User must connect the BPF test device between splitter
and the External Y detector.

5) Analyzer finds the BPF’s center frequency and -6dB bandwidth
using the Bandwidth marker function. Fcenter and Fspan
are set so the analyzer displays the -6dB bandwidth.
(Note: the analyzer also interpolates numbers for the
AM Delay calibration when the frequencies are changed.)

6) The Y/X¥ marker 1 is set to max (for maximum transmission.

& indicates HP 8712C]14C only
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7) The AM Delay marker 1 is read out and displayed.
8) The AM Delay trace is read out, and the first data point
is displayed.

1 s sk sk s o e ok sk sk ok ok ok sk sk sk sl sk ok ok o sk oo sk ke ok ok sk ok ke sk ok ok ook sk
! DEFINITIGNS

REAL Opc.Freq_center,Freq_span,{_bpf,Loss. bpf,I,Nrkr_freq
REAL Trace _delay(1:201) ,Mrkr_delay

ke sk ok ok o sk ok ok ok sk sk ook ko ok ok sk ok sk ok ok sk skok ok ok sk kb ok ok ok o ok Rk
! Determine computer type and assign i/o path

CLEAR SCHEEN

COM /Sys_state/ @QHp87xx,Scode
! Identify I/0 Port

1
}
H
i
i

CALL Iden_port
1360 !

Preset analyzer; CH2 = AM Delay; CH1 = External Broadband Y/X: RF
Power = 10dBm.

Note that the Start and Stop frequencies are set before CHZ is set

to AM Delay mode. This is dome because when both AM Delay and

Y/X are selected, the analyzer switches to alternate sweep mode, so
by selecting the frequencies first, the start and stop frequencies

will be the same for both channels.

QUTPUT @Hp87xx;"SYST:PRES;*0PC?" Ipreset instrument
ENTER @Hp87xx;0pc Iwaits for PRESET to finish before
proceeding

DISP "Setting up AM Delay and Y/X measurement..."

OUTPUT @Hp87xx;"SENS1:FREQ:STAR 50 MHZY !set start freq to
include test filter '

QUTPUT @Hp8T7xx;"SENS1:FREQ:STOP 400 MHZ" !set stop freq to
include test filter

OQUTPUT @Hp87xx;"SOURL1:POW 10 DBMY

tgset Source Power teo

104Bm
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AM Belay
DUTPUT @Hp87xx;"SENS1:FUNC ’XFR:POW:RAT 12,11’ ;DET BBAN;*WAI"
ICHAN1=broadband Y/X
OUTPUT OHp87xx;"DISP:WIND1:TRAC:Y:PDIV 1 DB tscale Y/X to 1dB/div
QUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:RLEV -3" 1X/Y rof level =-3dB
i
OUTPUT @Hp87xx;"SENS2:FUNC ’XFR:GDEL:RAT 12,11’ ;DET BBAN;*WAI"
ICHAN2=AM Delay
QUTPUT ©@Hp87xx;"SENS2:STAT ON;*WAI" tturn on CHANZ2. Results
in Alt Sweep.
QUTPUT @Hp8T7xx;"SENS2:BWID 250 HZ;*WAI" tNarrow BW for low noise
OUTPUT @Hp87xx;"DISP:WIND2:TRAC:Y:PDIV BE-9;*0PC?" igscale AM Delay to
Bns/div
ENTER @Hp87xx;0pc 'wait for commands to
finish

t Calibrate the AM Delay using the "CALIBRATE/Response" function

£

INPUT "CALIBRATE: Comnect Y detector to splitter; press ENTER.",I
DISP "Calibrating..."

QUTPUT ©Hp87xx;"SENS2:CORR:COLL:IST OFF;METH TRAN1;*WAI" TAM Delay
Response Cal
OUTPUT @Hp87xx;"DISP:ANN:MESS:AQFF" fturn off

message OR SCreen

OUTPUT @Hp87xx;"SENS2:CORR:COLL STAN1;*WAI; :SENS2:CORR:COLL:SAVE;*QPC?"

'measure standard

ENTER @Hp8Txx;0pc Iyait for calibration to

finish

INPUT "Insert BPF between splitter and Y detector; press ENTER.",I

:

! ____________________________________________________

! Set Center and Span frequencies to -6dB bandwidth of BPF.

1

| Center the filter’s frequency response (to get an accurate Bandwidth
measurement)

H

DISP "Setting analyzer frequencies...” - 'message to uUser

OUTPUT @Hp87xx;"ABOR;:INIT1:CONT OFF;:INIT1;*0PC?" !perform singie

sweep

ENTER @Hp87xx;0pc 'wait for sweep to

finish
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Example Programs

AM Delay
OUTPUT @Hp8T7xx;"CALC1:MARK:FUNC MAX;*DPC?" tget Marker to max
ENTER @Hp87xx;0pc iyait for marker to move
OUTPUT @Hp8Txx;"CALC1:MARK:X?" tget Marker frequency
setting
ENTER @Hp87xx;Mrkr_freq ‘read frequency of max
marker

OUTPUT @Hp87xx;"SENS1:FREQ:CENT NEVALS (Mrkr_freq)i" HZ ;*WAI" Iset
marker to Center Freq

OUTPUT @Hp87xx;"SENS1:FREQ:SPAN 200 MHZ;*WAI" !set Span Freq = 200M¥Hz
§

1 Measure Bandwidth: Center frequency and -6dB Span frequency
1

DUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF; :INIT1;*0PC?" lrestart sweep

ENTER @Hp87xx;0pc twait for sweep To
finish

OUTPUT @Hp8Txx;"CALC1:MARK:BWID —6;*WAI" tset bandwidth search to
-6dB

OUTPUT @Hp87xx;"CALC1:MARK:FUNC BWID;+0PC?" Isearch filter for -6dB
bandwidth

ENTER @Hp8Txx;Upc twait for bandwidth to
be found

DUTPUT @Hp87xx;"CALCI1:MARK:FUNC:REST? lread the bandwidth data
ENTER @Hp87xx;Freq_span,Freq_center,Q_bpf,Loss_bpf ‘read
in data

OUTPUT @Hp87xx;"CALCI1:MARK:AOFF;*WAI" tmarkers off

QUTPUT @Hp87xx;"ABCR;:INIT1:CONT ON;*WAI™ lrestart continuous
swaep

1

QUTPUT @Hp87xx;"SENS1:FREG:SPAN "&VAL$(Freq_span)&" HZ;*WAI" !set

Span Freq CHi

QUTPUT @Hp87xx;"SENS1:FREQ:CERT “gVALS (Freq_center)&" HZ;*WAI" !set
Center Freq CHI

OUTPUT @Hp87xx;"SENS2:FREQ:SPAR "&VAL$(Freq_span)&" HZ;*WAI" Iset
Span Freq CH2

OUTPUT @Hp87xx;"SENS2:FREQ:CENT "&VAL$(Freq_center)&" HZ;*WAI" !set
Center ¥Freq CH2

]

! Read marker information (frequency and delay) and display.
! Note that the X-axis is swept freguency and the Y-axis
! is delay in seconds.

8-192 & indicates HP 8712C/14C enly




2110
2120
2130

- 2140

2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300

2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
245850
2460
2470

Example Programs

AM Belay
!
OUTPUT @Hp&7xx;"CALCI:MARK1l ONY tturn on marker 1 on Y/X trace
OUTPUT @Hp87xx;"CALC1:MARK:FUNC MAX" !'set marker to max
transmission
OUTPUT @Hp8Txx;"CALC2:MARKI ON" Iturn on marker 1 on AM Delay
trace
OUTPUT @Hp87xx;"CALCZ :MARK:1:X?" 'read frequency at marker
ENTER @Hp87xx;Mrkr freq
QUTPUT @Hp87xx;"CALC2:MARKL:¥Y?" !read marker delay value
ENTER ©Hp87xx;Mrkr _delay

i

DISP "Marker Frequency = "&VAL$ (Mrkr_freg)&" Hz" !display frequency
WAIT 3

DISP “Marker Delay = "&VAL$(Mrkr_delay)&" Seconds" !display delay
WAIT 3

! Read AM Delay trace data, display first data peint.
! Data is transferred in ASCII format for simplicity.
i Measured data is delay in seconds. Trace length=201 (default)

QUTPUT @Hp87xx;"FORM:DATA ASC,5; :TRACT CH2FDATA" Imeasure formatted
data

ENTER @Ep87xx;Trace_delay(x) lread in data

1

DISP "Trace Point #1i: AM Delay = "&VAL$(Trace_delay(1))&" Seconds"
WAIT 3

i

bIsp v 'clear display line

]

STOP

END

t

§ ok s s s o s s R KR S ook s ok o sk o o s s ook o o ook sk ook K ok sk ok sk ke ok sk ok ok o
t Iden_port: Identify ic port to use.

! Description: This routines sets up the I/0 port address for

! the SCPI interface. For "HP 87zx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 7186,

1 o s o s s ol ok e s s ke o o sk oo ke ok o s s e sl ok o kol oo o ok Sk ok ke ek ik sk ok sk ok ok
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Example Programs

2480 SUB Iden_port

2480  COM /Sys_state/ @Hp87xx,Scode
2500 1t

2510 TF POS{SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
2520 ASSIGN eHp87xx TO 800
2530 Scode=8

2540 ELSE

2550 ASSIGN @Hp87xx TO 716
2560 Scode=T

2570 END IF

2580 !

2590 SUBEND !Iden_port

2600 !
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Contrelling the Frant
Panel

Monitoring the Front
Panel

Front Panel Keycodes

Your program can control or monitor the analyzer’s front panel with the use
of the SCPI 5YSTem:KEY conunands.

The front panel can be controlled by sending commands to execute the
function of specific keys. The SCPI command SYSTem:KEY <char> sends

a key name to the analyzer which executes the same function as the
corresponding front panel key. For exampie, SYSTem:KEY FREQ will execute
the function of the hardkey.

' Every hardkey and softkey have a unique key name. Refer to the last table in

this chapter for a list of all key names.

The front panel can be monitored to determine when a key has been pressed
or when the knob (RPG - rotary pulse generator) has been turned. Key
presses from an attached PC DIN keyboard can also be captured.

When keys are pressed or when the knob is turned, the analyzer detects

this event, sets bit 0 of the Device Status Register (see Chapter 5, “Using
Status Registers”) and stores the associated information in a key queue. Your
program can use the SCPI SYSTem:KEY commands to read the contents of the
key queue.

The SCPI query SYSTem:KEY : TYPE? returns a string indicating the type of
key press eveni:

Return Value Meaning
MONE No kay hes been pressed
KEY A front panel key has been pressed
RPEG The analyzer's knob has been turned
ASC A key on the ASCH PC DIN keyboard has been pressed

The SCPI query SYSTem:KEY{:VALue]? returns & number describing the
type of key press. The meaning of the number depends on the key type
returned by the SYSTem:KEY : TYPE? query:
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Front Pana! Keycodes

SYST:RKEY:TYPE SYST:KEY : VALUE Meaning
NCNE No meaning. Returns ~1.
KEY A number from § to 96 representing the “key code” of the front

pane! key. See foliowing table for list.

RPG The number of knob "icks.” Positive values indicate 2 clock-wise
1urn; negative numbers indicate counter-clockwise. larger numbers
indicate the knoh has heen turned faster or further,

ASC Tha ASCE value of the pressed key.

The SYSTem:KEY[ : VALue] ? query removes the key from the key queue,
so that you can read the next key. For this reason, you must perform the
$YSTem:KEY : TYPE? query before performing the SYSTem:KEY [ :VALue]?.

The queue that stores the key press events has a finite length. In firmware
revision B.03.00, this length is 32. This means that after 32 key presses occur
without being read (using SYSTem:KEY{:VALuel?), subsequent key presses
or knob ticks will be ignored.

Your program can gquery the quene length using the SCPI command:
SYSTem:KEY : QUEue : MAX imum?

You can clear the quene using:
SYSTem:KEY :QUEue:CLEar ,

You can check how many key presses or knob tick events have occurred using
SYSTem:KEY : QUEUE : COUNt?

Finalty, vou can turn the key quene on or off using
SYSTem:KEY : QUEUEL:STATe] <ON|OFF>

When the queue is turned off, your program must read each key before a
following key is pressed, or information will be lost. It is generally best to
leave the queue enabled.

For a complete example of how to read the front panel keys and knob, refer
to the KEYCODE example program.
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Fromt Pang! Keycodes

Key Group Hey Label Key HPB
Cade Key Name
Softkeys o S0FTkeyl
1 S0FTkey2
2 S0FTkey3
3 SCFTkey4
4 SOFTkeyb
5 |SOFTRey6
6 |SOFTkey?
- {nottom keyl 7 | SOFTkey8
Numeric Keys | (0D zerol 10 | ZERO
fore} 11 |DHE
[twoi 12 |TWO
[thres 13 |TERee
{four] 14 |FOUR
fivel 16 |FIVE
{8) tsiv 16 |SIX
{seven| 17 |SEVen
feight) 18 |[EIGEt
(©) tnine] 19 |NIEE
20 {ENTer
() Idecimeli 21 |POINS
Iminusibeckspacel 22 |HINus
(T Istep up! 23 |UP
{1} Istep cown! 24 |DOWN

9-4
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Front Panel Keyeodes

Key Group Key Lahel Key HPiB
Code Key Name
‘Featere Keys 40 |BEGin
41 |MEAS1
42 |EEAS2
43 | POWer
MENU 44 |MENU
45 |FREQ
46 |SWEep
47 |CAL
48 |DISPlay
49 |SCALe
50 |[AVG
51 |FORMat
52 [HARKer
53 |SAVE
(SYSTEM/OPTIONS) 54 |SYSTem
55 |EARDcopy
56 |PRESet

£5 indicates HP 87120/14C only
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Introduction to SCPI

This chapter is a guide to HP-IB control of the analyzer. Its purpose is to
provide concise information about the operation of the analyzer under HP-IB
control. The reader should already be familiar with making measurements
with the analyzer and with the general operation of HP-IB.

Standard Commands for Programrable Instruments (SCPI) is a programming
language designed specifically for controlling instruments by Hewlett-Packard
and other industry leaders. SCPI provides commands that are common from
one instrument to another. This elimination of “device specific” commands
for common functions allows programs to be used on different instruments
with very little modification.

SCPI was developed to conform to the IEEE 488.2 standard

(replacing IEEE 728-1982). The IEEE 488.2 standard defines the syntax and
data formats used to send data between devices, the structure of status
registers, and the commands used for common tasks. For more information,
refer to the IEEE standard itself. SCPI defines the commands used to control
device-specific functions, the parameters accepted by these functions, and the
values they return.
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PROGram

| STATuS
SYSTem

The Command Tree

The SCPI standard organizes related instrument functions by grouping them
together on a common branch of a coramand tree, Each branch is assigned a
mnemonic to indicate the nature of the related functions, The analtyzer has
16 major SCPI branches or subsystems. See Figure 10-1 for a model of how
these subsystems are organized to manage the measurement and data flow for

the analyzer.
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Ror O
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Ext Y or 12

External Trigger
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——-'{ Carlulate
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includes

ABORY
NiTiate

T
L
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CAlibration
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[ MMEMory

| FORMal |ata

Figure 10-1. Measurement and Data Flow of the Analyzer

HP-I18
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Introduction to SCPI
The Command Tree

The analyzer's major SCPI subsystermns and their functions are described
below.

ABORE Aborts any sweep in progress.

CALCulate Configures post-measurement processing of the measured
data (such as marker and Hmit testing functions).

CALibration Controls zeroing the broadband diode detectors.

DISFlay Controls the display of measurement data, annotation and
user graphics.
FORMat Controls the format of data transfers over the HP-IB.

(For more information about HP-IB data transfer refer to
Chapter 4, “Data Types and Encoding.”)

HCOPy Controls hardeopy (printer and plotter) output.

INITiate Controls the triggering of sweeps.

MMEMory Controls mass storage of instrument states and data (disk
and internal memory interface functions).

gUTPut Turns on/off the source output power {power to the device
under test).

PROGram Interfaces IBASIC programs and comrmands with an

external controller. (For more information on IBASIC
programming refer to HP Instrument BASIC User's
Handbook.)

SENSe Configures parameters (such as the frequency and
measurement parameters) related to the sweep and
the measured signal (from the device under test). This
subsystem also controls the narrowband calibration
routines.

S0URce Controls the RF output power level of the source (power to
the device under test).
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Intreductian to SCPI
The Command Tree

STATus Contains the commands for using the SCPI status registers.
(For more information about using the status registers refer
to Chapter 5, “Using Status Registers.”)

SYSTem Contains miscellaneous system configuration commands
{such as IO port, clock and softkey control).
TRACe Interfaces with the internal data arrays (functions such as

data transfer and trace memory).
TRIGger ~ Controls the source of the sweep triggering.

When many functions are grouped together on a particular branch, additional
branching is used to organize these functions into groups that are even more
closely related. The branching process continues until each analyzer function
is assigned to its own branch. For example, the function that turns on and
off the marker tracking feature is assigned to the TRACKING branch of the
FUNCTION branch of the MARKER branch of the CALCULATE subsysiem. The
cormmand looks like this:

CALCULATE :MARKER :FUNCTION: TRACKING ON

NOTE

Colons ars used to indicate branching points en the command tree, A parameter is separated from the
rest of the command by a space

&% indicates KP 8712G/14C only 10-5




introduction to SCPI
The Command Tree

CALCulate
|

3
1

MARKer

| |

[STATel MODE FUNCtion MAY mum

| !
BWIDth  TRACking RESUlt

COMMAND TREE

PARAMETERS

1 T |
ON OFF  ABSolute  RELative ON OFF

Figure 10-2. Partial Diagram of the CALCulate Subsystem Command Tree
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Sending Multiple Commands

Multiple commands can be sent within a single prograrn message by
separating the commands with semicolons. For example, the following
program message — sent within an HP BASIC 0UTPUT statement — turns on
the marker reference and moves the main marker to the highest peak on the
frace:

QUTPUT 716;"CALCULATE :MARKER:MODE
RELATIVE; : CALCULATE : MARKER : KAXIMUM"

One of the analyzer’'s command parser main functions is to keep track of a
program message’s position in the command tree. This allows the previous
program message to be simplified. Taking advantage of this parser function,
the simpler equivalent program message is:

OU’I’PUT 716;"CALCULATE : MARKER :MODE RELATIVE ;MAXIMUM"

In the first version of the program message, the semicolon that separates the
two cormnmands is followed by a colon. Whenever this occurs, the command
parser is reset to the base of the command tree. As a result, the next
command is only valid if it includes the entire mnemonic path from the base
of the tree.

In the second version of the program message, the semicoion that separates
the two commands is not followed by a colon. Whenever this occurs, the
command parser assurnes that the mnemonics of the second comrmand arise.
from the same branch of the tree as the final mnemonic of the preceding
cormmand. MODE, the final mnemonic of the first command, arises from the
MARKER branch. So MAXIMUM, the first mnemonic of the second command is
aiso assumed to arise from the MARKER brarnch.

The following is a longer series of commands — again sent within HP BASIC
QUTPUT staternents — that can be combined into a single program message:

QUTPUT 716;"CALCULATE:MARKER:STATE ON"

QUTPUT 716;"CALCULATE :MARKER:MODE RELATIVEY

OUTPUT 716;"CALCULATE :MARKER: MAXIMUM"

OUTPUT 716;"CALCULATE : MARKER :FUNCTION:TRACKING ON

The single program message is:

QUTPUT 716;"CALCULATE:MARKER:STATE ON;MODE
RELATIVE; MAXIMUM; FUNCTION: TRACKING ON"

&8 indicates HP 8712C/14C anly 10-7




Command Abbreviation

Each command mnemonic has a long form and a short form. The short forms
of the mnemonics allow you to send abbreviated commands. Only the exact
short form or the exact long form is accepted.

The short form mnemonics are created according to the following rules:

e If the long form mnemonic has four characters or less, the short form is the
same as the long form. For example, DATA remains DATA.

« If the long form mnemonic has more than four characters and the fourth
character is a consonant, the short form consists of the first four characters
of the long form. For example, CALCULATE becomes CALC.

e If the long form mnemonic has more than four characters and the fourth
character is a vowel, the short form consists of the first three characters of
the long form. For example, LTMIT becomes LIN.

[rrmmmeRmeRERR SRR - R SRR T

NOTE

The short farm of a particular mnemenic is indicated by the use of UPPER-CASE characters in this
manual.

SCPI is not case sensitive so any mix of upper- and lower-case lettering can be used when sending
commands 10 the analyzer.

If the rules listed in this section are applied to the last program message in
the preceding section, the staternent:

OUTPUT 716;"CALCULATE:MARKER:STATE ON;MODE
RELATIVE;MAXIMUM;FUNCTION : TRACKING ON"

becomes:
OUTPUT 716 ;"CALC:MARK:STAT ON;MODE REL;MAX;FUNC:TRAC ON"

16-8 65 indicates HP 8712C8(14C only




Implied Mnemonics

Some mnemonics can be ornitted from HP-IB commands without changing

the effect of the command. These special mnemonics are calied implied
mnemonics, and they are used in many subsystems. In addition to entire
mnemorics, variable parts of some mnemonics may also be implied. These
are usually a number indicating a particular measurement channel, marker, or
simiiar choice.

NOTE

When a number is not supplied for an impiied varieble, a defaul choice is assumed; this choice =
always 1.

The INITIATE subsystem contains both the implied mnemonic IMMEDIATE
at its first branching point and an implied variable for the measurement
channel. The command to trigger a new sweep is shown in the “SCPI
Command Summary” as:

OUTPYT 716;"INITiate[112][:IMMediate]

Any of the following forms of the command can be sent to the analyzer (using
HP BASIC) to trigger a new sweep on measurement channel 1:

OUTPUT 716;"INITIATEL:IMMEDIATE"
OUTPUT 716;"INITIATE:TMMEDIATE"
OUTPUT 716;"INITIATEL"

CUTPUT 716;"IKITIATE"

If the sweep is to be triggered for measurement channel 2, the channel
number maust be specified:

OQUTPUT 716;"INITIATE2:IMMEDIATE"
OUTPUT 716;"INITIATEZ2"

&5 indicates HP 8712C/14C only 10-9




Parameter Types

Parameters are used in many commands. The analyzer uses several types of
parameters with different types of commands and queries. When a parameter
is sent with a SCPI cormmand it must be separated from the command by a
space. If more than one parameter is sent they are separated from each other
by cormmas.

Numeric Parameters

Most subsystems use numeric parameters to specify physical quantities.
Simple numeric parameters accept, all commonly used decimal representations
of numbers, including optional signs, decimal points, and scientific notation.
If an instrument setting prograrmmed with a numeric parameter can only
assume a finite number of values, the instrument automatically rounds the
parameter. In addition to numeric values, all numeric parameters accept
MAXimum and MINimum as values (note that MAXimum and MINimum can be
used to set or query values).

<num> is used in this document to denote a numeric parameter.

An example is the command to set the stop frequency for a measurement.
The first command below sets the stop frequency to a specific value. The
second command below sets the stop frequency to its maximum possible
value (1300 MHz for HP 8711C/12C or 3000 MHz for HP 8713C/14C).

OUTPUT 716;"SENSE1:FREQUENCY:STOP 1300 MHZ"

QUTPUT 716;"SENSE1:FREQUENCY:STOP MAX"

10-10 & indicates HP 8712C/14C enly




Query Response

introduction 1o SEP!
Parameter Types

When a numeric parameter is queried the number is returned in one of the
three numeric formats,

NR1  Integers (such as +1, 0, -1, 123, -12345)

NR2 Floating point number with an explicit decimal point (such as
12.3, +1.234, -0.12345)

NR3 Floating point number in scientific notation (such as
+1.23E+5, +123.4E-3, -456.789E+§6)

An example is the response to0 a guery of the stop frequency after executing
the above cormmands (this response is of the NR3 type).

QUTPUT 716;"SENSE1l:FREQUENCY:STOP?"

returns the value 1.3E+9,

Query Response

Character Parameters

Character parameters (sometimes referred to as discrete parametfers) consist
of ASCI characters. They are typically used for program settings that have a
finite number of values.

These parameters use mnemonics to represent each valid setting. They have
a long and a short form which foliow the same rules as command Mmnemonics.

<char> iz used in this document to denote a character parameter.

An example of a command using a character parameter is the command that
setects the format in which the measurement data is displayed:

OUTPUT 716;"CALCULATEL :FORMAT MLOGARITHMIC"

When a character parameter is queried the response is always the short form
of the mmemonic that represents the current setting. An example is the
response to a query of the data format after executing the above command.

QUTPUT 716;"CALCULATE]1:FORMAT?YY
retumns the value MLOG.
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Introduction to SCPI
Parameter Types

Query Respense

Boolean Parameters

Boolean parameters are used for program settings that can be represented by
a single binary condition. Commands that use this type of parameter accept
the values ON (or 1) and OFF (or 0).

<0ON | 0FF> is used in this document to denote & boolean parameter.

An example of a command that uses a boolean parameter is the command
that makes the analyzer continuously trigger (or stop triggering)
measurements.

QUTPUT 716;"INITIATE:CONTINUOUS ON"

A special group of commands uses boolean parameters to control automatic
functions of the instrument, such as automatically selecting the fastest
possibie sweep speed. With these automatic functions an additional value is
available for the parameter. This value ONCE causes the function to execute
once before turning off.

The response when a boolean parameter is gueried is a single NRI number
indicating the state 1 for on or O for off. An example is the response to¢ a2
query on the sweep trigger status after executing the above command.

QUTPUT 716;"INITIATE:CONTIRUOUS?"

returns the value 1.
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Introduction to SCPI
Parameter Types

Query Response

String Parameters

String parameters can contain virtually any set of ASCI characters. The
string must begin with a single quote ( ’ ) or a double quote (" ) and end
with the same character (called the delimiter). The delimiter can be included
as a character (embedded) inside the string by typing it twice without any
characters in between. For example:

DUTPUT 716;"DISP:ANN:TITL:DATA °DUT?’S PHASE’"
<string> is used in this document to denote a string parameter.

A example of a command that uses a string parameter is the CONFIGURE
coramand:

QUTPUT 716;"CONFIGURE ’FILTER:TRANSMISSION®"

Sorne of the string parameters used by the analyzer, like

*FILTER: TRANSMISSION’ in the example above, follow the same rutes that
apply to mnemonics. They may have branching (’ FILTER :REFLECTION’ is a
related command) and abbreviated versions.

The response when a string parameter is queried is a string. The only
difference is that the response string will only use double guotes as
delimiters. Embedded double quotes may be present in string response data.
When the string follows the “SCPI” mnemonic rules, the string returned in
response to a query is in the abbreviated form. An example is the response
to the configuration status of the analyzer (after executing the last cormand).

OQUTPUT 716;"CONFIGURE?"
returns the value "FILT:TRAN".
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intreduction to SCP
Parameter Types

Block Parameters

Block parameters are typically used to transfer large quantities of related data
(like a data trace). Blocks can be sent as definite length blocks or indefinite
length blocks — the instrument will accept either form. For more information
on block data transfers refer to Chapter 4, “Data Types and Encoding.”

<block> is used in this document to denote a block parameter.
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Syntax Summary

The following conventions are used throughout this manual whenever SCPI
munemonics are being described.

angle brackets (< >)  are used to enclose required parameters within a
command or query. The definition of the variable is
usually explained in the accompanying text.

square brackets ([ 1) are used to enclose implied or optional parameters
within a command or query.

UPPERlower case are used to indicate the short form (upper-case) of a
given mnemonic. The remaining (lower-case) letters
are the rest of the long form mnemonic.

7
| 4 L/ }
P, Y
o N W
L
KEYWORD space{s) parameter e sUffix TT—@
L\\ ]
|

Figure 10-3. SCP1 Command Syntax
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intradustion to SCH
Syntax Summary

The following elements have special meanings within a SCP program
message (or combination or Mnemonics).

colon (2) When a command or query contains a series of
mremonics, they are separated by colons. A colon
immediately following a mmemonic tells the coramand
parser that the program message is proceeding to the
next level of the command tree. A colon immediately
following a semicolon tells the command parser that
the program message is returning to the base of the
coramand tree.

semicolon (;) When a program message contains more than one
command or query, a semicolon is used to separate them
from each other. :

comma (,) A comma separates the data sent with a corunand or
returned with a response.

space ( ) One space is required to separate a command 0T query
from its data {or parameters). Spaces are not allowed
inside a command or query.
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IEEE 488.2 Common Commands

IEEE 488.2 defines a set of common commands. All instruments are required
to implement a subset of these commands, specifically those commands
related to status reporting, synchronization and internal operations. The rest
of the common commands are optional. The following list details which of
these IFEE 488.2 cormumon commands are implemented in the analyzer and
the response of the analyzer when the command is received.

*CLS

*ESE <num>

*ESET

*ESR?

*IDN?

Clears the instrument Status Byte by emptying the error
queue and dearing all event registers, also cancels any
preceding *0PC command or query {does not change the
enable registers or transition filters).

Sets bits in the Standard Event Status Enable Register —
current setting is saved in non-volatile memory,

Reads the current state of the Standard Event Status Enable
Register.

Reads and clears the current state of the Standard Event
Status Register.

Returns a string that uniguely identifies the analyzer. The
string is of the form

NHEWLETT-PACKARD,8711C, <serial number>,<software revision>"

*LRNT7

*GPC

This returns a string of device specific characters that, when
sent back to the analyzer will restore the instrument state
active when *LRN? was sent. Data formatting (ENTER USING
1-X" in HP BASIC) or a similar technigue should be used to
ensure that the transfer does not terminate on a carriage
return or line feed (both ®g and Ly are present in the learn
string as part of the data).

Operation complete command. The analyzer will generate
the UPC message in the Standard Event Status Register
when all pending overlapped operations have been
completed (e.g. a sweep, or a preset). For more information
about overlapped operations refer to “Overlapped
Commands” in Chapter 2.
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{EEE £88.2 Common Commands

*0PC7 Operation complete query. The analyzer will return an
ASCI “1” when all pending overlapped operations have
been completed.

*0PT? Returns a string identifying the analyzer’s option
configuration. The string is of the form "1E1,1C2". The
options are identified by the following:

1EC 75 ohm

1E1 60 dB stes attenuator
1C2 IBASIC

1DA AM delay {80 QI

108 AN delay 178 Qi

1F LAN

100 SRL and Fault ocatien

*PCB <num> Sets the pass-control-back address (the address of the
controller before a pass control is executed).

*PSC <num> Sets the state of the Power-on Status Clear flag — flag is
saved in non-volatile memory. This flag determines whether
or not the Service Reguest enable register and the Event
Status enable register are cleared at power-up.

*RST Executes a device reset and cancels any pending *0PC
command or query. The contents of the instrument’s
nonvolatile memory are not affected by this command.
This command is different from the front panel
function in the state of the commands {(and their reset
states) listed below.

The preset instrument state is described in the User’s Guide.
INITiate :CONTinuous = OFF
DUTPut[:STATe] = OFF
CALibration:ZERD:AUTO = OFF
SENSe:CORRection[:STATe] = OFF
SENSe:SWEep:POINts = MAX
SO0URce:POWer = MIN

" %*SRE <num>  Sets bits in the Service Request Enable Register. Current

setting is saved in non-volatile memory.
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*SRE?

*STB?

*TRG

=TST?

*WAT

Introductien to SCPI

Reads the current state of the Service Request Enable
Register.

. Reads the value of the instrument Status Byte. Thisis a

non-destructive read, the Status Byte is cleared by the *CLS
command.

Triggers a sweep on the active measurement channel when
in Trigger Hold mode. Ignored if in continuous sweep.

Returns the result of a complete self-test. An ASCIL O
indicates no failures found. Any other character indicates a
specific self-test failure. Does not perform any self-tests. See
the Service Guide for further information.

Prohibits the instrument from executing any new cormueands
untit all pending overlapped commands have been
cornpleted.
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Menu Map with SCPI Commands

This chapter contains a map of all the softkey menu choices in the analyzer,
There is a table for each major hardkey on the analyzer’s front panel. The
softkeys are shown with corresponding SCPI commands (if one exists).
Hardkeys are indicated with the notation, softkeys are shown as

SCPI commands are ail shown in their short form.

Some commands (such as source settings) have mnemonics that specify the
measurement channel in use. These mnemonics are shown as SENS[112]: .
. indicating that either measurement channel could be used. The actual
mnermonic entered would be SENS1: ... for setting measurement channel 1
or SEKS2: ... for measurement channel 2. Mnemonics for keys that toggle

between two states are shown as ... GN|CFF.

<num> and <string> refer to parameter types described in the “Parameter
Types” section. <string> parameters are typically enclosed in single quotes
(’the string data’).

SCPi Command

KEYSTROKES SCPI COMMAND

SYST:PRES; #WAL
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Menu Map with SCP! Commands

SCPI Commands

KEYSTROKES

SCPI COMMAND

BEGIN

CONF
COn¥
CONF

CONF
CONF

CONF
CONF

CORF
COBF
CONF

PAMPL:TRAR’ ;#WAT
'AMPL:REFL’ ;#WAT
PAMPL:POW ;*HAT

’FILT:TRAN’ ;*WAL
'FILT:REFL’;#WAL

‘BBAN:TRAN’ ; *WAI
*BBAK:REFL’ ; #WAL

'HIX:CLOS’ ;*¥WAI
'MIX:REFL’ ;+WAI
'MIX:GDEL’;*WAT

1 QOptions 104 and 108 oniy
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Menu Map with SCPl Commands

SCPI Commands (cantinued)

KEYSTROKES

SCPI COMMAND

{(Number) (ENTER)
- (Number) (ENTER)

CONF[112] ‘CABL:TRAN’;*WAI

CONF[112] ’CABL:REFL’;*WAI

COFF[112] ’CABL:FAULT?;*WAI
SENS[112]1:DIST:STAR <num> [FEET|MET];*WAI
SENS[1/2] :DIST:STOP <num> [FEET|MET];*WAI
SENS:DIST:UNIT FEET

SENS:DIST:UNIT MET

SENS :FREQ:MODE LOWP;*WAI

SENS:FREQ:MODE CENT;*WAI
DISP:ANN:FREQ[1/2]:MODE CSPAN

SENS {127 :FREG: CENT <pum> [MHZIKHZ|HZ];
*WATL

CONF[1]2] *CABL:SRL’;+WAX
DISP:ANN:FREQ[112]1 :MODE SSTOP

SENS[1[2] :FREQ:STAR <num> [MHZIKEZ|BEZ];
*WAI

DISP:ANN:FREQ[112]:MODE SSTOP

SENS[1]|2] :FREQ:STOP <num> [MHZ|KEZ|HZ];
*HAT

SENS[1]2] : CORR: MODEL : CONN

SENS{1i2] : CORR:LENG:CONN <num>
SENS[112] :CORR:CAP:CONN <num>

1 Option 190 only
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Menu Map with SCP! Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Z.Cutoft Frequency
(Nuruber) (ENTER]

Auto 2 0Wlott

H: - {(Number) (ENTER)

Pomts {(Number ) {ENTER)

SENS:FREQ:ZST <num> [MHZ|KHEZ|EZ]
SENS[1}2] :FUNC:SRL:¥ODE <AUTO|MAHUAL>
SEUST1[23 :FUEC:SRL:IMNP <num>
SENS[1123 :FUNC:SBL: SCAN; *WAT
SENS[1]2]:SVE:POIN <num>;+WAI

Mo SCP command

1 Cgtion 1C2 only
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Menu Map with SCPI Commands

(VMEAS 1) | (MEAS 2) SCPI Commands

KEYSTROKES

SCPL COMMAND

(MEAS 1)|((MEAS 2)

SENS[1}2]:STAT

SENS[112]1 :FUNC
DET NBAN;=*WAI

SENS[1123 :FUNC
DET ¥BAN;=*WAI

SENSL1]2] :FUKC
DET NBAN;*WAI

SENS[1]2] :FUEC
DET HBAN;*WAI

SENS[1]2] :FUNC

SEESL1{2] : FURC
DET BBAN;=*WAI

SENS[1{2] :FUNC
DET BBAN;=*WAT

SERS[i]2] :FUNC
SENsi1i2]:FUNC
SENS[1i2] :FUNC

SENS[1{2] :FUNC
DET NBAW;+WAI

SENS[{1}2] :FUNC
DET HBAN;=*WAI

QN ; #WAT
'YXFR:POW:RAT 2,07;
'YFR:POW:RAT 1,0°;
JFLOC 1,0°;

*SRL 1,07%;

JXFR:PO¥W 2°;DET BBAHN;*WAL

*¥FR:POW:RAT 2,0°;

'XFR:GDEL:RAT 12,117

*XFR:POW 17 ;DET NBA¥;*WAI
*XFR:POW 2°;DET NBAN;*WAX
s¥FR:POW O°;DET WBAN;*WAI
*YFR:POW:IRAT 1,07;

'XFR:POW:RAT 2,0°;

1 Cptien 108 only
2 Options 104 and 108 only
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Menu Map with SCP! Cammands

{MEAS 1) | {MEAS 2) SCPl Commands (continued)

KEYSTROKES

SCPI COMMAND

Broadband Internal
B
R#*

SENS[1]|2] :FUEC
SENS[1]2]:FUKC

SENS[1]2] :FUKC
DET BEAN;*WAI

SENS[1]2] :FUNC
SENS[1(2] :FUNC

SENS[i[2] :FUNC
DET BBAN;*WAI

SENS[1(2] :FUNC
DET BBAN;#WAI

SERS[1i2] :FUNC
DET BBAN;#*WAL

SENs[112] :FUNC
SENS[1]2] :STAT

ROUT{1|2] :REFL:

<1i2) ... 12>
ROUT[1]2] : TRAN
<tizl .. 1>

:PATH:DEF :PORT

’XFR:POW 2°;DET BBAN;+WAI
JXFR:POW O’ ;DET BBAN;*WAI
'XFR:POW:RAT 2,0°;

’XFR:POW 11°;DET BBAW;*WAI
*XFR:POW 12°;DET BBAN;*WAI
'XFR:POW:RAT 11,127;

PEXFR:POW:RAT 12,117

'XFR:POW:RAT 12,07,

XFR:VOLT? ;*WAT
OFF; *¥WAL

PATE:DEF:PORT

T For use with HP 870750 multinort test sets oaly
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Menu Map with SCPt Commands

SCP! Commands

KEYSTROKES

SCPI COMMAND

DISP:ANN:FREG[1]|2] :MODE SSTOP

SENSF1]2] :FREQ:STAR <num> [MHZIXHZ|EBZ];
*WAT

DISP:ANN:FREQL1!2] :MODE SSTOP

SENS{1 123 :FREQ:STOP <num> [MHZ|KEZ|HZ];
*WAT

DISP:ANN:FREG[1|2] :MODE CSPAN

SENS[112] :FREG: CERT <num> [MHEZ|KHZ|HZ];
*WAT

DISP:ANN:FREQL112] :MODE CSPA¥

SEES[11{2] :FREQ:SPAN <num> [MHZ|KHZ!HZI;
*WAT

DISP:AWN:FREQ[1]2] :MODE CW;
:SENS[1]2] :FREQ:SPAN O;*WAI

SENS[1 |23 :FREQ:CENT <num> [MHZ|KEZ|HZ];
*HAT

SENS:FREQ:¥MODE LOWP;*+HAI
SENS:FREQ:MODE CENT;*WAI

SENS[1]2] :FREQ:SPAN: BAX <num>
[¥HZ | XKEZ | EZ]

1 Option 100 only
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Menu Map with SCPi Cammands

SCPI Commands {continued)

KEVSTROKES

SCPI COMMAND

olution

DISP:ANE:FREQ:RES MHZ
DISP:ANK:FREQ:RES KHZ
DISP:ANN:FREQ:RES HZ
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Menu Map with SCP Commands

SGPI Commands
KEYSTROKES SCP| CEMMAND
POWER
{Number) (ENTER} soURT112] :POW <num> [dBm];+WAI
QUTP <ON|OFF>;*WAT
. (Number} (ENTER) SOUR: POW:STAR <num> [dBm] ;*WAT
(Number} (ENTER) SOUR:POW:STOP <num> [@Bm] ;*WAT

“{Number} (ENTER

S0UR:
SOUR:
SOUR:
SOUR.:
SOUR:
SCUR:
SOUR:
SOUR:

POW:RANG ATTO;+WAX
POW:RANG ATT10;*WAT
POW:RANG ATTZ20;*WAIL
POW:RANG ATT30;+*WAI
POW:RANG ATT40;*WAI
POW:RAKG ATTBO;*WAI
POW:RANG ATT60;*WAI
POW:PRESET <num> [dBm]

1 The numbers shewn on the range keys will depend en the options instslied in the anaiyzer.

appear.

Aso, if the step attenustor cption is not instafied, these keys will not
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Meng Map with SCPI Commands

SCPI Commands
KEYSTROKES SCPI COMMAND
SWEELP
{(Number) (ENTER) SENS[1]2]:SWE:TIME <aum>

[as|fsipsinsiusims|s]®;*WAT

SENS[1§2] :SWE: TIME: AUTD <QE|OFF>;*WAL

SENS:COUP <HOEE[ALL>;*WAX

POW:MODE:FIX;*WAT

POW:MODE: SWE; *WAI

1 if using the micresecord suffic [“us™, the letter "u” must be used. Do not use the Groek character e
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Menu Map with SCPI Commands

SCPI Commands

KEYSTROKES

SGPE COMMAND

< (Number) (ENTER)

{Number) (ENTER}
- (Namber) (ENTER)

ABOR; :INITI1[2]:CONT ON;*WAI
ABOR; :INIT{1]2]:CONT OFF;*HAI
ABOR; :INITL2]2] :CONT OFF;:INIT[1]2];*WAT

TRIG:SOUR IMM; :SEHS:SWE:TRIG:SQUR
IMM;*WAT

TRIG:SOUR EXT;:SENS:SWE:TRIG:SCUUR
IMM;*WAT

TRIG:SOUR EXT; :SENS:SWE:TRIG:S0UR
EXT ;WAL

SENS[1]2] :SHE:POIN <npum>;*WAT

SENS[112] :DIST:STAR <num> [FEETIMET];*WAI
SENS[1§2]:DIST:STOP <num> [FEETIMET];*WAI
SENS:DIST:UNIT FEET
SENS:DIST:UNIT MET

SENS[112] :FURC:SRL:SCAN; *WAI

SENS:ROSC:SOUR <EXTIINT>;*WAI

1 Option 100 only
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Menu Map with SCP! Commands

SCP! Commands {continued)

KEYSTROKES

SCPI COMMAND

DIAG:SPUR:METH NONE;*WAI
DIAG:SPUR:¥ETH DITH;*WAT

DIAG:SPUR:METH AVO;*WAI
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Menu Map with SEPI Commands

SCP1 Cemmands
KEYSTROKES SCPI CGMMAND
SCALE
DISP:WIND[1]2{10]:TRAC:Y:AUTC ONCE
(Number) (ENTER) DISP:WIND{1!2] :TRAC:Y:PDIV <num>

{Number) (ENTER)

- (Number) (ENTEkR }

{Number)

. (Number) (ENTER)

Number) (ENTER )

pIsp

DISP

DISP:

DISP:

DIS?:

WIED[1i2] :TRAC:

HIND[1]23 :TRAC:

(WIND:TRACT1I2]:

WIND:TRAC[112]:

(WIND:TRACT1I2]:

Y:RLEV <pum>

Y:RPOS <num>

Y:TRACK <UFF>
Y:TRACK PEAK
Y:TRACK FREQ

DISP:WIND:TRAC[1]2]:Y:TRACK <num>
[MEZ |KHZ [HZ]

SENS[1]2] : CORR:OFFS:PHAS <num> [DEG]

SENS{112]:CORR:EDEL: TIHE <num>
[as|fsipsins|us|msisl?

1 if using the misrosecond unit terminator, the fetter “0” must be used. Do not use the Greek character “z.”
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SCP! Cammands

Menu Map with SCP! Commands

KEYSTROKES

SCPI COMMAND

MARKER

el
or ©>

(Number) Units:
or ?>

u

canclilzl
CALC[112]

CALC[112]

CALCL1i2]

carcliiizl
carciilz]

CALC[1]23

caLc[i]2]
CALC[il2]
CALC[1]2]
caLciiiz]

cancl1122

CALC[112]:

CaLcli1i2]:

carciiizl:

CALC[112]:
CALC[1]2]:

:MARK1
:MARK1

HARKZ

:MARKZ2

MARK3

:HMARKS

:MARE4
‘MARK4

MARKS

:MARKS

MARKS
MARKG

1 MARKY
:MARKY
:MARKS
:MARKS

‘MARK[1i2!.-8] OFF

On
:X <num> [MHZ|KEZ|HZ]

on
¥ <num> [MHZ{KHZ|HZ]

)i

:X <num> [MEZIKHZIHZ]

)]
:X <num> [MEZ |KHZIHZ]

on

X <num> [uaztxaﬁlﬂz]
oy

:% <pum> [MHZ|KHZ|HZ]
oN

:X <num> [MBZ |XKEZ{HZ]
il

:X <num> [MHZ|KHZ|HZ]

11-15




Menu Map with SCPE Commands

SCPI Commands {continued)

KEYSTROKES SCPI COMMAND

CALC[112] :MARK: AOFF

CALC[112] :MARK:MODE <REL|ABS>

sEEs[1 (2] :FREQ: CERT
(CALC[1]2]:MARK[1]2] ... 8]:X:ABS?);*WAI

DISP:WIND[1]2]:TRAC:Y:RLEV
(CALCL1i2] :MaRrR[112] ... 8]:Y7);*WAL

SENS[112] :CORR:EDEL: TIME
(CALCL1127:MaRK[1]2] ... 8] :GDEL7);*WAI

CALC[112] :MARK:FUNC STAT
cALC[112] :MARK:FUNC FLAT
CALC[112] :MARK:FURC FST
CALC{&IZj:MARK:FUNC OFF

CALCL112] : MARK:FUBC MAX
CALCT1 2] :MARK:FUNC MAX
CALC[1 121 :MARK : MAX :LEFT
CALC[112] :MARK:MAX:RIGH
CALCE1|2] :MARK:FUNC MI¥
CALCT112] : MARK :FUNC MIN
CALC[112] :MARK:MIN:LEFT
CALC[112] :MARK :MIN:RIGH
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SCPI Commands {centinued)

Menu Map with SEP] Commands

KEYSTROKES

SCPI COMMAND

Target: Search

Search left (Number) (ENTER)

Search right (Number) (ENTER)

iwidth
(Number) (ENTER)
g

TCALC[1123

CALCL112]:

caLclilzl
[pB]

CALCL#]2]:
CALCi1]2]
carcit]2]
caLcliilad:
cancitial:

caLcltizl
CaLcli]2]
caLcl12]
CALC[1]2]

MARK :
sMARK:

:MARK

MARK

:MARK
:MARK:
MARK:
MARK:

:MARK:
:HMARK:
sHMARK : FUNC

:MARK:

FURC
TARG

: TARG
:TARG
:FUREC

BYID
FURC
NoTc

FUNC,

FUNC

FUNC:

TARG
<LEFT |RIGE>, <num>

LEFT,<num> [DB]
RIGH,<num> [DB]
BWID

<num> [DB]

HOTC

<num> [DB]

M¥PE

MNOT

orr

TRAC <O¥|COFF>
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Meny Map with SCPI Commands

SCP| Commands

KEYSTROKES

SCPI COMMAND

TRAC CHI1!21SH¥EM,CHI1!2]SDATA;
<CALCE212) :MATH (IMPL/CHI1|21SKEM};
-DISP:WIND[1]23:TRACL DN;TRAC2 OFF

TRAC CH[1|2]SMEM,CH[1]2]SDATA

cALC[1]2] :MATE (IMPL);
:DISP:WIND[112]:TRAC1 ON;TRAC2 OFF

DISP:WINDE1|2]:TRAC1 OFF;TRAC2 OE

cancl112] :MATH (IMPL/CH[1]2]1SMEN};
-pISP:WIND{1{2] :TRAC1 ON;TRAC2 OFF

CALCL1127 :MATH (IMPL);
:DISP:WIND[1]2]:TRAC1 ON;TRAC2 0¥

CALC[112] :LIM:DISP ON

cALcf112] ;LIM:sEeH 121121 :TYPE LHAX;
STAT ON

caLC[112] :LIM:SEGM{1]2]..12] : TYPE LHMIN;
STAT ON

CALCL1)2] :LIM:SEGHM[112]--12] :TYPE PHAX;
STAT ON

CALCL112] :LIM:SEGM[1]2].-12] : TYPE PHIN;
STAT OF

CALC[112] :LIM:SEGMI1[2)--12] :STAT OFF
CALC[1127 : LI SEGM: ADFF
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Menu Map with SCPI Commands

SCPI Cemmands {continued)

KEYSTROKES

SCPI COMMAND

Linit

Begin Frequency’ ENTER

End Frequency (Number) (ENTER)

Begin Limit' (Number) (ENTER)

End Limit (Number) (ENTER)

CALCE1|2]:LIM:SEGM[112{.--12] :FREQ:STAR
<num> [MHZ|KHZ|HZ1

caLe112] :LIM:SEGH[1]21.-12] : FREG: STOP
<num> [MHZ|KEZ|HZ]

caLclt]21:LIM:SEGH[1]2]-12] : ANPL:STAR
<num>

CALCL£]2) :LIM: SEGH{1[2]--12] : AMPL:STOP
<num>

CALC[112] :LIM:DISP <ON|OFF>
DISP:ANK:LIM:ICONE1]2] :TEXT <ON{OFF>
DISF:ANN:LIM:ICONL1|2]:FLAG <OW{OFF>
DISP:ANN:LIM:ICOE{112]:P0OS:X <num>
DISP:ANN:LIM:ICOF[112]:POS:Y <num>

CALCI112] :LIM:MARK:STAT
:<MEAN|PEAK|FLAT|TILT|FREQ>:MAX <num>

carclti2] :LIM:MARK:STAT
:<MEAN | PEAK|FLAT|TILTIFREQ> : EIN <num>

CALC[1121 :LIM:MARK:STAT
:<MEAN | PEAKIFLATITILTIFREQ> <0ON|OFF>

CALC[1i23:LIK:STAT <ON|QFF>
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Meny Map with SCPl Commands

SCP! Commands {continued)

KEYSTROKES SCPI COMMAND

DISP:FORM [SING!ULOW]
DISP:FORM: EXPAND <ON|OFF>

DISP:ANN:TITL1:DATA <string>
DISP:ARNN:TITL2:DATA <string>
DISP:ANN:CLOC:HODE LINE1
DISP:ANN:CLOC:¥ODE LINEZ2
DISP:AKHE:CLOC:HODE OFF
DISP:ANN:TITL <OW|OFF>

DISP:CMAP:SCHEME DEF
DISP:CHMAP:SCHEME DEF2
DISP:CHAP:SCHEEEE GREY
DISP:CHAP:SCHEKE IRV
DISP:CMAP:SCHEME CUST

DISP:CHMAP:COL[1i2] ... 16]:HSL
<gum> , <num> , <pum>

DISP:CMAP:COL[i12) ... 16]:GREY <pum>

1 Where < num>, < Am>>,<num’> represents values for hue, siuwetion, and luminance, respestively. Accepted values for each parameter are Dw .
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SCPI Commands {centinued) (continued)

Menu Map with SCPI Commands

KEYSTROKES SCPI COMMAND
1 éﬁiidgj'jﬁp.ti-pgé'
Heas ‘Annot O off DISP:ANN:CHAN[1|2] <ON|OFF>
: DISP:ANN:FREQ[1]2] <ON|OFF>
Mky Annot ON off DISP:ANN:MARK[112] <ON|OFF>
[ DISP:ANN:KARK[112] :NUMB <OF|GFF>

Fumber ON o3t

DISP:
DISP:
DISP:

ANF :YAX <OW{OQFF>
ANE:YAX:MODE <REL]ABS>
WINDE112] :TRAC: GRAT:GRID <OB|OFF>
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Menu Map with SCPI Commands

SCPI Commands

KEYSTROKES

SCP! COMMAND

® ® ® @

log Mag Units

Lin Mag Units

cALCT112] :FORM MLOG

cALCclti2] :FORM MLIN

CALC[112] :FORM SWR

CALCT112] :FORM GDEL

CALC[112] :FORM PHAS

CALC[112] :FORM SMIT

CALC[112] :FORM POL

CALC[1]2] :FORM REAL

CALC[112] :FORM IMAG

CALC{1{2] :FORM MIMP

CALC:FORM:UNIT:MLDG
<DBY|DBM | DBUW I DBV | DBMV | DBUV>

CALC:FORM:UNIT:MLIN <W{MWIUW]V|¥V|UV>
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Menu Map with SCP! Cemmends

SCPI Commands

KEYSTROKES SCPI CGMMAND

CAL

Transmission mode:

SE¥S[112]:CORR:CSET DEF;*WAL

SENS[1]23 :CORR:COLL: IST OFF;METH
TRAN1; #WAT

SENS[1]2]:CORR:COLL STAN1*WAL;
:SENS[{1]2] : CORR:COLL : SAVE; *WAI

SENS{1[2] :CORR:COLL:IST OFF;METH
TRARZ; #*WAT

SENS[1]2]:CORR:COLL STANI;*WAI;

SENS[1121:CORR:COLL STAN2;#WAI;
+SE¥SE1(2] :CORR:COLL :SAVE ; *WAT

SENSE112] :CORR:COLL:IST OFF;;METE
TRANZ ; #WAT

SENS{1§2] :CURR:COLL. STAN1;+WAI

SENS[112] :CORR:COLL STANZ;*WAI
SENS[112] :CORR:COLL STAE3;*WAI

SENS[1]2]1 :CORR:COLL STAN4;*WAIL;
:SENS{1{2] :CORR:COLL:SAVE; *WAL
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Menu Map with SCPI Commands

SCPI Commands (continued)

KEYSTROKES SCP} GOMMAND

Transmission mode {continoed):
771

SENS[1]2]:CORR:TESTSET; WAL
SENS[112]:CORR:COLL:METHCD TEST;

SEES[1]2]:CORR:COLL: PORTS
<2i4ig|8l10]1i2>

SENS[1]2]:CORR:COLL: MP:OPEN

<STAN1|STANZ2| ... |STAN12>;*WAT;
SENS[1]2]:CORR:COLL: MP:SHORT
<STAN1|STANZ! ... |STAR12>;*WAT;
SENS[112]:CORR:COLL:¥P:LOAD
<STAN1|STAN2! ... ISTAE12>;*WAL;
SEFS[1]2]:CORR:COLL: MP:TERU
<STAN1|STANZ| ... iSTANE>;*WAI;

SENS[1]2] :CORR:COLL: SAVE; #WAZ;
SENS[1!2]:CORR:COLL: ABGRT
CAL:SELF <ON|OFF>

CAL:SELF ONCE

CAL:SELF:TIMER <num>

CAL:BELF:ALL

1 For use with HP 87875C muitipor? test sets only
2 XX-number of poris
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Menu Map with SCPI Commands

SCPi Commands {cantinued)

KEYSTROKES SCPI COMMAND

Transmission mede (continned):

SENS[112]:CORR:COLL: IST OFF;METE
VERIFY;*WAT

SENS{112]:CORR:COLL: VER: [TRAN | REFL]
<STARL1ISTANZ| ... ISTAN12>;+#WAI;

SENS[1i2] :CORR:COLL: ABORT

DIAG:MDIS[1(2]:CORR C_DIRECT *WAI
DIAG:MDIS[112]:CORR C_SRCHMATCH;*WAI
DIAG:MDIS[112]:CORR C_RTRACKING;+WAI
DIAG:¥DIS[1]2] :CORR C_LDMATCE;+WAI
DIAG:MDIS[1]2] :CORR C_TTRACKING;*WAI
DIAG:MDIS[t|2]:C0RR C_ISOLATION;*WAI

DIAG:MDIS[1}2] :REST;*¥WAI
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Menu Map with SCPI Commands

SCP1 Commands (continued)

KEYSTROKES SCPI COMMAND

Reflection mode;

SENST{112]:CORR: CSET DEF;+WAI

SENS[112]:CORR: COLL: IST OFF; METH REFL3;
*WAT

andard: — Open SENS[112] :CORR: COLL STAN1;+WAI

SENS[112]:CORR:COLL STANZ;*WAL

SENS{12]:CORR:COLL STAN3;*WAT;
1SERS[112] :CORR:COLL: SAVE; WAl

SENS[11271:CORR: TESTSET; *WAI
SENS[1§21:CORR:COLL:METHOD TEST;

SENS[112]:CORR:COLL: PORTS
<2l4lel8j10112>

SENST112]: CORR: COLL: MP:OPEN

<STAN1ISTAN2| ... |STAN12>;*WAI;
SENS[1!21:C0RR:COLL:MP:SHORT
<STAN11STAN2I ... |STAR12>;*WAI;
SEES[112]:CORR:COLL: MP:LOAD
<STAN1|STAN2] ... |STAN12>;*WAI;
SENS[1}2]:CORR: COLL: MP: THRU
<STAN1|STAK2] ... [STANG>;*WAIL;

SENSF112] : CORR:COLL: SAVE; *WAL;
SENS[1!2]:CORR: COLL: ABORT
CAL:SELF <CN|OFF>

CAL:SEL¥ DNCE

CAL:SELF:TIMER <aum>
CAL:SELF:ALL

1 For use with HP 87075C multipart test sets enly.
2 XXw=number of ports
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Menu Map with SCPI Commands

SCP1 Commands {continued) (continved)

KEVSTROKES SCP COMMAND

feflection mode {continued):

CAL

Check

Do CAL Check: SENS[1|2] :CORR:COLL:IST OFF;METH
VERIFY; *HAT
ard SEWSI[1|2]:CORR: COLL: VER: [TRAN|REFL]
i <STAN1|STAE2] ... [STAN12>;#WAI;
Abort CAL Check’ SENS{1!2]:CORR:COLL: ABORT
CAL Check
Directivity DIAG:MDIS[1{2]:CORR C_DIRECT;*WAI
Source Match : DIAG:MDIS[1]2] :CORR C_SRCHATCH;*WAI

Reflection : DIAG:MDIS{1}2] :CORR C_RTRACKING;*WAI
Load ‘Katch DIAG:MDIS[41!2]:CORR C_LDMATCH;+WAI
Transmissn Tracking DIAG:MDIS[1]21:CORR C_TTRACKING;*WAI

Isolation DIAG:MDIS[1]2] :CORR C_ISOLATION;*WAI

Restore Heas DIAG:MDIS[1]2] :REST;*HAI
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Menu Map with SCPI Commands

SCPI Commantds {continued)

KEYSTROKES

SCPI COMMAND

Fault Location mode:™

SENS[1|2] :CORR:CSET DEF;*WAI

SENS[1i2]:CORR:COLL:IST ON;METH REFL3;
*WAT

SENS[1]2]:CORR:COLL STAN1;*WAT
SEES{112]:CORR:COLL STANZ;*WAI

SENST1]2]:CORR:COLL STAN3;*WAT;
:SENS[1]2] : CORR:COLL: SAVE; *WAT

SENS[1|2] :CORR:RVEL:COAX <num>
SENS[112]:CORR:LDSS: COAX <num>

SEFNS[1]2]:CORR:LENG: COAX <pum>
[FEET|MET] ; *WAX

SENS{112):CORR:RVEL;*WAL

SENS[1|2] :CORR:PEAK:COAX [ON|OFF]
SENS[1}2]:CORR:THR:COAX <num>

SEFS$L112] :CORR:LEEG: CORN <num>
SENST1]2]:CORR:CAP:COFN <pum>

1 Option 100 onfy
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Menu Map with SCFI Commands

SCPI Commands (continued)

KEYSTROKES SCPl COMMAND

SAL mede:!

SENS[1]2] : CORR:CSET DEF;+WAI

SENST1|2] :CORR:COLL:IST ON;METH REFL3;
*WAT

SENS[112] :CORR:COLL STANI;+¥WAI
SENS{112]1 :CORR:COLL STANZ;*WAT

SENS[112]:CORR:COLL STAN3;*WAI;
:SENS[112] : CORR:COLL:SAVE; *WAT

SENS[112] : CORR: MODEL : CONN
SEES[112]:CORR:LENG:CONN <pum>
SENS[1}{2] :CORR:CAP: CON¥ <num>

SENSF112] : FREQ:2ST <num>
[GHZ |MBZ |KHZ |HZ]

SENST1|2] :FUNC:SRL:MODE [AUTO|MAK]
SENST1|2] :FURC:SRL: THMP <num>

AM Delay mode:?

SENS[112] :CORR:COLL: IS8T OFF;METE
TRANL: *WAT

SEES[112] :CORR:COLL: IST OFF;HETH
TRAN1 ;WAL

SEESE112]) : CORR:COLL STAN1;*WAT;
:SENS[1]2] : CORR: COLL:SAVE; *WAT

3 Cption 100 enly
2 Oyptigns 1DA and 1DB only
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Menu Map with SCPI Commands

SCPI Commands {continued)

KEYSTROKES SCPI COMMAND

SENS:CORR:COLL:CKIT ’COAX,7VNM,TYPE-
¥,50,FEHALE

SENS:CORR:COLL:CKiIY

*COAX, THM, TYPE-¥,75,FEMALE® (Option 1EC)

SENS:CORR:COLL:CKIT ’COAX,7HMM,TYPE~
N,50,MALE’

SENS:CORR: COLL:CKIT

*COAX, 7HM,TYPE-¥,75,MALE* (Option 1EC)

SENS:CORR:COLL:CKIT
*USER,IMPLIED,INPLIED, IMPLIED,IMPLIED’

SEHS:CORR:COLL:CKIT
'COAX,3.5HMN,APC-3.5,50,INPLIED?

SE¥S:CORR: COLL: CKIT
JCDAX, THM,TYPE~F,75,IMPLIED’

SENS[1]2]:CORR:IMP:INP:MAGN:SEL 20_50 |
SENS[1]2] :CORR: TMP: INP:HAGN:SEL Z0_75

Power mode, Conversion Less mode, broadhand detection modes:
CAL:ZERU:AUTD ON;*WAI
CAL:ZERD:AUTD ONCE;=*WAI

Unratioed narrowband internal measurements:

TRAC CH[1|2]SMEM,CHE1|2]SDATA;
:CALC[1]2] :HMATH (IMPL/CH[1|2]1SMEM);
:DISP:WIND[1]2]:TRAC: OF;TRAC2 OFF

1 5002 systems enly.
2 750 systems oaly
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Menu Map with SCP! Cornmands

SCPI Commands (continued)

KEYSTROKES SCPI COMMAND

ctor (Number) (ENTEE) SENS[1]2]:CORR:RVEL: COAX <num>

70" (Nuniber) (ENTER) SENS[1]2] : CORR: IMP: INP:MAGH <num> [OHK]

SENSI{112]:CORR:EXT [oW!{OFF]

nsion (Number) (ENTER) |SENS[1]2]:CORR:EXT:REFL: TIME <num>
[aslfs|psinslusinsis]!

(Number) (ENTER) | SENS [1]2] : CORR:EXT: TRAN: TIME <num>
[as|fs|psinsiusinsis]!

1 If uging the microsecond unit termingtor, the lemer "4 must be used. Do not use the Gresk charatter "u”

5% indicates HP 8712C/140 only 11-31




Menu Map with SCPI Commands

SCPI Commands

KEYSTROKES

SCPI COMMAND

AVG

{Number) (ENTER )

(Number} (ENTER)

{Number ) (ENTER}

seENs{i!2]

SEus[iiz2]

SENS[1123

SENS[1]2]
SENS[1]2]
SENS[1]2]
sENs[1]21
SENS[1[2]
SENS[1]2]

SENS[1]2]
SENS[1/2]
sENs1)2]

CALC[1}2]

canclii2]

: AVER

1AVER:

:AVER:

:BWID
:BWID
:BYID
:BYWID
:BWID
:BYID

T WIND
«WIND
s WIND

:GDAP:

(GDAP:

<ON | OFF>; *WAT

CLE; *WAI

COUN <num>;*WAI

6500 HZ;#+WAI
4000 HZ;*¥AT
3700 HZ;#WAT
1200 HZ;=WAI
250 HZ;*WAI
15 HZ;*WAI

RECT
HAMH
KBES

SPAN <num> [HZ] ;*WAI

APER <num>;*WAI

1 Dptien 163 only
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SAVE RECALL ) SCPI Commands

Menu Map with SCP Commands

KEYSTROKES

SCPI COMMAND

SAVE RECALL

MMEM: STOR:STAT

MMEM:STOR:STAT

MMEM: STOR:STAT

MMEM : STOR:TRAC
MMEM: STOR:TRAC
MMEM:STOR:TRAC
MMEM:STOR:TRAC

MMEM: LOAD:STAT

MMEM: STOR:STAT:
MMEM : STOR:STAT:
:TRAC <O |OFF>
MMEHN : STOR:STAT:

MMEM:STOR:STAT:
MMEM: STOR:STAT:

TFORM LOT
:FORE TOUC

1,<file>t

1,<fite>t

IST <O |OFF>
CORR <N |OFF>

TSCAL <0OX|OFF>

FORM HPST11B
FORM HP8T11C

CHiFDATA,<file>!
CH2FDATA, <file>!

1,<file>?

1 <file> may intlude the mass storage device maemonic MEM:, INE, or RAM: before the actual name of the fie If the mass storage device is not explicitly
samed the currently selected device is assumed. <file>, <filel> and <file2>> are <string> paremeters. < string>> paramelsrs appesr between single

quotes.
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Meny Map with SCP! Commands

SCPI Commands {continued)

KEYSTROKES SCPI COMMAND

MMEM:MSIS ‘MEM:’
MMEM:MSIS °RAM:’
MMEM:MSIS *INT:’

No SCPi command
No SCPt command

No SCP! command

1 The IBASIC menu is described under the SYSTEM OPTIONS key
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Menu Map with SCPE Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMARND

Hename File

NonVol

MMEM:MOVE <filel>,<fileZ>
MME¥:DEL <file>
HMMEM:DEL ’*.%°

MMEM:COPY <filel>,<’MEM:file2’>
¥MEM:COPY <filel>,<’RAM:file2’>
MMEM : COPY <filel>,<’INT:file2’>

MMEM:COPY ‘=%, %’ ‘MEH:’
MHEM :COPY ’*#.%?,’RAM:’
MMEH: COPY ’#.%? JINT:?

M¥EM:INIT 7HEE:’
MMEM:INIT ’RANMY

MMEM: INIT °INT:

1 Previous medeis of this anatyrer may have supperted LIF format. This versien only supports DOS.

2 <file> may mclude the mess storage device mnemonic MENE, INT, or RAM: before the actiiel name of the file If the mass storage device Is net explicitly
named the currently seiected device is assumed. <file>, <file1> and <filed> are <string>> paremeters.
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Menu Map with SCP!I Commands

SCPI Commands {continued)

KEYSTROKES SCPI COMMAND
MMEM: CDIR <direciory>

MMEM:MDIR <directory>
MMEM:RDIR <directory>

DISP:¥EWU:REC:FAST <ON|OFF>
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Menu Map with SCPl Commands

SCPI Commands

KEYSTROKES

SCPI CONIMAND

HARD COFY

HCOP; *WAX

HCGP : ABOR

e SCPI Command

HCOP:DEV:LANG <PCL|HPGL|IBM|EPSON|PCE>;
PORT <CENT|SER|GPIB|MMEM |LAK>

SYST:COMM:LAN : PRIN:HOST <string>
SYST:COMM: GPIB:ECOP: ADDR <num>
SYST:COMM:SER:TRAN:BAUD <aum>
SYST:COMM:SER: TRAE:HAND XOF
SYST:CO¥M:SER: TRAN: HAND DTIR

Mo SCPI Command

HCOP:DEV3:COL OFF
HCOP:DEV3:COL OF

ECOP: I'TEM3 :FFE:STAT <ON|OFF>
ECOP:DEV3:PAGE:0RI PUORT
HCOP:DEV3:PAGE:0RI LAND
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Menu Map with SCPI Commands

(HARD CoPY ) SCPI Commands (contined)

KEYSTROKES _ SCPI COMMAND

LalLus o SCPI Commend
 (Number ) (ENTER HCOP :DEV3:PAGE : MARG: TOP <num>

ENTER HCOP :DEV3:PAGE: MARG :LEFT <pum>
(Number ) (ENTER] BCUP :DEV3:PAGE:¥IDT <num>

No SCP| Command

BCOP:DEV1:COL OFF
HCOP:DEV1:COL ON
BCOP:PAGE:ORY PORT
BCOP:PAGE:ORY LAND

BCOP: ITEM1:FFE:STAT <ON|OFF>

No SCPI Command

(Number) (ENTER) HCOP:DEV:RES <num>
Number) (ENTER) HCOP :PAGE:MARG:TOP <num>

ECOP:PAGE:MARG: LEFT <num>
(Number ) (ENTER]} ECOP:PAGE:WIDT <num>

Mo SCPI Command
HCCP:DEV2:COL OFF
HCOP:DEV2:COL O
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Meny Map with SCPi Commands

SCPI Commands {continued)

KEYSTROKES

SCGPI COMMAND

Pen’ Numbers

n- (Number) (ENTER ]
‘Pen (Number) (ENTER)

Ne SCP! Command
No SCPI Command
Mo SCPi Command
No SCP! Cemmand
No SEPI Command
No SCPI Command
Mo SCPI Commend
Mo SCPI Command
HCOP:ITEM2:FFE:STAT <OR|OFF>

No SCPI Command

HCOP:DEV:NODE GMAR
HCOP :DEV:MODE GRAP
HCOP:DEV:HODE MARK
HCOP:DEV:MODE TABL

Ne SCF! Command

HCOP:ITEM:TRAC: STAT <OF|OFF>
HCOP:TTEM:GRAT:STAT <OW|0FF>
HCOP:ITEM:ANW:STAT <ON|OFF>
ECOP: ITEM:MARK:STAT <ON¥|OFF>
HCOP:ITEM:TITL:STAT <O¥|OFF>
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Menu Mag with SCPI Commands

(SYSTEM OPTIONS] SCPl Commands

KEYSTROKES

SCP! COMMAND

(SYSTEM OPTIONS)

PROG:STAT RUN
PRDG:STAT CONT
PROG:EXEC ‘STEP’
No SCPI Command

No SCPI Commend

PROG:DEL
PROG:MALL <size>
Ne SCP! Command

DISP:PROG OFF
DISP:PROG FULL
DISP:PROG UPP
DISP:PROG LOW

1 Gptian 1CZ only
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Menu Map with SCP! Commands

(SYSTEM OPT!ONS ) SCPI Commands (continued)

KEYSTROHNES SCPI COMMAND

LAY State on OFF SYST:COMM:LAK :STAT <ON|OFF>

Port Setup
- SYST:COMM:LAN: IPAD <string>

SYST:COMM:LAN:ROUT:GAT <string>

Subnet Mask SYST:COMM:LAN: ROUT:SMAS <string>

Ueilities
: ' DIAG:COMM:LAN:PING:IPAD <string>
DIAG:COMM:LAN : PING: IMH
SYST:COMM:LAN : EADD?

SYST:COMM:GPIB:ADDR <num>?
SYST:COMM:GPIB:CONT OFF®
SYST:COMM:GPIB:CONT on3

SYST:COMM:GPIB:ECHU <ON|OFF>

No SCPI Command
HCOP:DEV:MODE ISET,;:HCOP;*WAY

HCOP: ABOR

1 Option 17 only
2 Afive second delay is reguired before 4 command is sent to the new address.

3 For use with 1BASIC rurning 60 the anahzer's internal centroller — this command cannet he executed frem an external controller. Uss *OPLT and wait for 3 reply
hefore sending any QUTPUT Tx cemmands from {BASIC,
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Menu Map with SCP! Commands

(SYSTEM OPTIONS } SCPI Commands {continved)

KEYSTRGKES SCPI COMMAND

Set Year (Number) (ENTER) SYST:DATE <year>,<month>,<day>!

Set Morth (Number) (ENTER)

SYST:DATE <year>,<month>,<day>!

SYST:DATE <year>,<month>, <day>1

SYST:TIME <hour>,<minute>, <second>!

SYST:TIME <hour>,<minute>, <$|=_'c:.onc1>1

SYST:TIHME <hour>,<minute>,0

DISP:ANN:CLOC:DATE:FORE YHD
DISP:ANN:CLOC:DATE:FORM MDY
DISP:ANE:CLOC:DATE:FORM DMY
DISP:AKY:CLOC:DATE:MODE NUM
DISP:ANN:CLOC:DATE:HODE ALPE
DISP:ANN:CLOC:SEC <0K|OFF>

(Number) (ENTER) SYST:BEEP:VOL <num>?

1 <year>, <manth>,<day>,<hour> <mimne > and <sevond> are &l <num>> parameters. Hsa, these keys do not generate keystroke recording BASIC
statements.

2 Mumber is 2 fraction, Tor example 90% would be expressed as (.99
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Menu Map with SCP! Commands

{EYSTEM OPTIONS ) SCPl Cammands {continued)

KEYSTROKES

SCPI COMMAND

Mo SCP! Command
No SCPI Command
Mo SCP! Command
No SCPI Commanc
Na SCPI Command

Ne SCP! Command
Ne SCPI Command
Ne SCPt Command
No SCPI Command
Ne SCPI Command

SYST:COMM:TTL:USER:FEED DEFAULT
SYST:CDOMM:TTL:USER:FEED KEY
SYST:COMM:TTL: USER:FEED SWEEP

CONT[1!2] :MULT:STATE <ON|OFF>

1 For use with ¥P 870750 multipors test sets oy
2 The Service menu i described in the Service Guids.
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SCPI Command Summary

This chapter contains all of the HP-IB commands recognized by the analyzer
and a brief description. <num>, <char>, <string> and <block> refer to

the parameter type expected by the instrument as part of the coramand.

All cornmands have both command and query forms unless specified as
command only or query only. Unless otherwise specified, add a “?” to create
a query from the cormmand form. For example, the command to select the
iog magnitude format for the data displayed is CALCulate[1]2] :FORMat
MLOGarithmic. To query which format is active the corresponding command
is CALCulate[1]2] :FORMat?. The response to the query is the short form
of the mnemonic for the active format, in this example MLOG.

The FORM column gives the parameter type returned by the instroment

in response to a query. NR1, NR2 and NR3 refer to the different types of
numeric data. CHAR (character data), STRING (string data) and BLOCK
(block data) are also used to describe response types. These parameter types
are described. in the “Parameter Types” section of Chapter 10.

Some numeric parameters may be followed by an appropriate suffix.
Commands that accept a suffix also allow standard metric multipliers to be
combined with the suffix. For example, corunands that set a frequency will
accept HZ, KHZ, MHZ and GHZ, Commands that set a time will accept S,
MS, US, NS, PS, FS and AS. Note that case is ignored. The multiplier “M”
is interpreted as either milli or Mega, depending on context. If no suffix is
included, the default units for the parameter are used.

%
NGTE

This SCPI command reference is also available online. It is stored inside your analyzer in elestrenic
form. To access it, you must have the LAN aption {1F7). Connect your instrument to the network, ©
and access 1t using your Web browser. See the fption 1F7 User's Guide Supplerent for detalls.
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ABORt

SCPI Command Summary

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

ABORt

command only

Abort and reset the sweep in progress.
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SCPI Command Summary

CALCulate
SUBSYSTEM COMMANDS FORM DESCRIPTION
CALCulate[1]12] :DATA?! gquery only | Query the formatted date wace — functionally equivalent to the
BLOCK or NR3? | command TRAC? CE<1|2>FDATA.
CALCulate[1]2] :FORMat <char> CHAR Selact the display format for the meesurement data — choose
from MLGGarithmic|{MLINear|SWR
or

$B—PHASe | SYITh|POLar | GDELay | REAL
| IMAGinary|HIMPedance.

CALCulate[1]2] :FORMat :UNIT:MLIN <char> CHAR Selects linear magnitude units for Y-axis display. Choose from
MW OW| VIHVIUY

CiLCulate[i]2] :FORMat :UNIT:MLOG <char> CHAR Selects log magnitude units for Y-axis displey. Choose from
DBW | DBM|DBUW DBV |DBMV | DBUV.

£8CALCulatel[1|2] : GDAPerture: APERture NR3 Set the group delay aperture as 2 satic of desired eperture /
<num> messuret freguency spen.

$BCALCulate[112] :GDAPerture: SPAN <num> NR3 Speciftes the group delay aperture in Hertz,

CAlCuiate{1i2]:L.IMit:DISPlay <ON IOFF>3 NR1 Turn on/off display of fmit fnes.

CAlCulatel1]2]:LIMit:MARKer:FLATness NR3 Set the maximum value for e fletmess fimit test

MAXimum <pum>

CAlCulatel112] :LIMit :MARKer : FLATness NR3 Set the minimum vaiue for a flawness marker limit test,
MINimom <num>

CALCulate[112] :LIMit:MARKer :FLATness NR? Turn an/off flatness marker fimiz tast.
:STATe <ON}OFF>3

1 Befer to Chapter 8, “Trace Date Transfors” and to the "ASCOATA" and “REALDATA” exampie programs in Chapter 8 for more information on this command.
2 The parameter type of the dute is determined by the format selected — FORMat REAL uses BLOCK data, FORMat ASCii uses NR3 dota separated by commas.
3 Binary parameters acoep? the values of 1 ion} and § {off) in additon to ON and OFF,

12-4 &5 indicates HP B712B/14B only




SCP! Command Summary

CALCulate {continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
CALCulatef1!2]:LINit:MARKer:FREQuency NR3 Sets the maximum value for defta frequency marker limit tast.
:MAXimum <num>!

CALCulate[1]2]:LINit: MARKer :FREQuency NR3 Sats the minimum value for delta frequency marker fimit test.
:HINimum <num>’

CALCulatef1]2]:LIMit:MARKer :FREQuency NR1 Turns delta frequency marker limit testing on or off.
[:STATe] <ON|OFF>?

CiLCulate[1[2]:LIMit:MARKer :STATistic NR3 Sat the maximum value for a statistic mean fimit tast.
TMEAN : MAXimum <aum>

CALCulatel1]2]:LIMit:MARKer:STATistic NR3 Set the minimum vakie for a statistic meen fimit test.
(MEAN :MINimum <num>

CALCulate[1}2]:LIMit:MARKer:STATistic NE1 Turn on/off statistic mean marker limit test.
:MEAN:STATe <ON]OFF>?

CilCulate[1[2] :LIMit:MARKer:STATistic NR3 Set the maximum value for a statistic peak-to-pesk Hmit est.
;PEAK :MAX imum <num>

CALCulate[112]:LIMit : MARKer:STATistic NR3 Set the minimum value for a statistic peak-to-peak fimit test.
:PEAK:MIEimum <num>

CALCulate[1]2]:LIMit ;MARKer:STATistic NR1 Turn on/off statistic peak-to-peak marker Himit test.
:PEAK:STATe <OE|DFF>?

CalCulate[1]21;LIKMit : MARKer TILT NR3 Sers the maximum velue for delta smplitude marker fimit test.
:MAXimum <num>

CALCulatel[1]2]:LIMit :MARKexr:TILYT NR3 Sets the minimum value for delta amplitude marker miT test
MIFimom <num>?

CAlCuiatel1!2]:LIMit:MARKer: TILT NR1 Turas delta amplitude marker limit testing on or off.
[:STATe]l <OW!OFF>?

CilCulatel1]2]:LIMit:SEGMent{1[2}] NR3 Set the Begin Limit for the specified limit segment.

..127 : AMPLitude:STARt <num>!

1 Numeric parameters may include 2n appropriote suffix; if ro suffi is ineluded, the default 2 for frequency or § for timel is assumed.

2 Binary parameters acoept the values of 1 lon} end @ ioff) in addition 10 ON and OFF.
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SCPY Command Summary

CALCulate (continued)
SUBSYSTEM COMMARNDS FORM DESCRIPTION
CAlCulatef1}2]:LIMit:SEGHens{1[2] NR3 Set the End Limit for the specified imit segment.

..12] : AMPLitude: STOP <num>

CilCulate[1(2] :LIMit:SEGMent : ABFF

command only

Turn off all limit segments for & given channel — deletes alt
segments in the channel's limit table.

CALCulate[1[2]:LIMit:SEGMent{1]2] NR3 Set the Begin Distance for the spacified Hmit segment. {Ogtion

--12] :DISTance:STARt <num>! 100 only]

CALCulate[1]2]:LINit:SEGHent[1]2] NR3 Set the End Distence for the specified fmit segment. {0ption

-12] :DISTance:STOP <num>* 100 only]

CAlCulatel1|2] :LIMit:SEGMent 1|2} NR3 Set the Begin Frequency for the specified fmit segment.

.-12] : FREQuency : STARt <num>!

CALCulate[1]2] :LIMit:SEGMent[1]2} NR3 Set the End Fraquency for the specified limit segment.

{--12] : FREQuency : STOP <num>’

ChAlCulate[1]2]:LIMit:SEGHent[1[2} NR3 Set the Begin Power for the specified limit segment.

--12] :POWer:STARt <mum> :

CALCulate[1]2]:LIMit:SEGMent{1]2} NR3 Set the End Power for the specified limit segmen'i.

«+12] :POWer :STOP <num>

CAlCulatel1]2]:LINMit:SEGMent1]2] NR Turn onfoff the specified Fmit segment — adds or deletes the

-12] :STATe <ON|OFF>? segment.

CAlCulate[1]2]:LIMit:SEGMent[1]2} CHAR Set the limit type %or the specified segment, choase from

--12] :'TYPE <char> LEAX!LMIE | PMAX | PMIE (Max Ling, Min Line, Max
Point, Min Point] — sets oll of the segment’s Bmit parameters
10 their default values.

CALCulate[1]2] :LIMit:STATe <ON|OFF>2 NR? Turn onfoff the limit test.

CALCulatel1]2] : MARKer: AOFF

cemmeangd only

Turr off all markers for & given channel — this has the effest
of wming off marker functions and tracking as well.

CALCulate[1]2] : MARKer:BWIDth <num>l

NR3

Calculate the bandwidth of 2 bandpess filter — num is the
target bandwidth [—3 for the 3 dB bandwidthi,

1 Numeric parameters may include an appropriate sufft; i ne suffix & included, the default {HZ for freguency or § for timel is assumed.

2 Bimary parameters accept the values of 1 fon) and O loff] in addition to O and OFF.
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CALCulate {continued}

SUBSYSTEM COMMANDS

FORM

DESCHRIPTION

CAlLCulatel[1]2] :MARKer:FUNCtion
:RESult?

query only
NR3{NR3,
NH3,NR3]

{Query the raesulte of the active marker function — MAX and
MI¥ return the amplivde; TARG returas the frequency;
BWID returns bandwidth, center frecuency, @ and loss; STAT
returns the frequency span, the mean and standerd deviation
of the amplitude respanse, and the peak-to-pesk rippie; FLAT
returns the frequency spen, gain, slope and flatness; and
FSTAT returns the insertion loss and peak-to-peak ripple of
the passhanc of a filter, as well as the maximum signal
amplitude in the stophand. Refer 1o the "MARKERS® example
program in Chapter § for mere information.

CALCulate[1i2] :MARKer :FUNCtion
[:SFLect]} <char>

CHAR

Select the active marker function — choose from

OFF |BAX imum | MINimum | TARGet | BWIDth]
¥OTCh | MPEak |MEDTch| STATistics]
FLATness |FSTATistics,

CALCulate[1i2] :MARKer :FUNCtion
: TRACKing <OH}OFF>!

NR1

Turn enfoff marker function tracking.

CALCulate[1]2] :MARKer[1]2}---8] :GDELay?

gquery only

Returns the group delay valug, in seconds, at the specified
marker.

CALCulate[1]2]:MARKer[1l2}---8]
cHMAZ imum

command cnly

Set the specified marker 10 the maximum value on the trace.

CALCulate[1|2}:MARKer[1]2]---8]
:MAXimum: LEFT

command orly

Moves The specified marker to the next focal maximum 1o the
feft.

CALCulatel[1]2]:MARKer[1]2]---8]
:MAXimum:RIGHE

command only

Moves the specified marker to the next local maximum 1o the
right.

CALCulatel1|2] :MARKer[112]---8]
tMIkimum

command only

Set the specified marker to the ‘minimum vakia on the trace

CALCulate[t|2]:MARKer{1i2]---81
‘MIKimum:LEFT

command only

Moves the specified marker to the next local minimum to the
left.

CALCulate[1i2] :MARKer([1]2}.-8]
‘MINimum:RIGHEt

command only

Moves the spectfied marker 1o the next focal minimum 19 the
right.

1 Binary parameters scoept the values of 1 lonl and 9 loff] in addition te ON and GFF.
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CAlLCulate (continued)
SUBSYSTEM COMMANDS FORM DESCRIPTIGN
CALCulate(1]2]) :MARKer :MODE <char> CHAR Turn onfoff delta marker state — choose ABSolute or

RELative.

CALCulatelt]2]:MARKer:NOTCh <num>! NR3 Calculate the notch width of a natch filter — num is the
target notch width (-6 for the BdB bandwidthi.
CALCulate[112] :MARKerf1i2].--8] NR3 Set the specified marker point.
:POINE?
CALCulate[1]2] :MARKer :REFerence: X% guery only | Query the freguengy of the reference marker.
NR3
CAlCulatel1|2] :MARKer :REFerence:Y? guery only | Query the amplitude of the refarence marker.
NE3
CALCulate[1]|2] :MARKer[1]2]---8] NR1 Turn onjoff the specified marker.
[:STATe] <ON|OFF>3
CALCulate[1{2] :MARKer[f1i2].--8] CHARNRZ | Perform 2 marker search for & terget velue — chax is the
:TARGet <chaxy> ,<m1m>1 direction LEFT or RIGHS.
CALCulate[112] :MARKer [1]2}--81:% <num> NR3 Set the specifiad marker freguency for power i in power
sweep)
CilCulatef1]|2] :MARKer[1]2}---8] :X:4BS NR? Sat & marker 10 an absolute value {sush as frequency or
<num> amplisudel. The set value is not relztive to @ reference marker
if one is enabled.
CALCulate[1!2] :MARKer[:ii2].--8]:¥7 query enly | Query the specified marker amplitde
NR3
S9CcALCulatel112] :MaRKer[1i2]-8]:Y quary oy § Query the specified marker's induciance when in Smith chart
' NR3 format,

1 IWDuctance 7

1 Numeric parameters may include an approprste suffi; if no suffix is included the default (HZ for freguency or § for time) &5 assumed.

2 Refer to “Displaying Measurement Resuits” in Chapter 7 of the UserS Guide fur more information on using this command.

3 Binary parametars accept the vaives of 1 for) and O (0ff] in addition 1o BN and BFF.
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CALCulate (continued)
SUBSYSTEM COMMANDS FORM BESCRIPTION

hcallulate[112] :MARKer[i12}.--8]:Y guery anly | Query the specified merker's magnitude when in polar format.
NR3

1MAGTitude?

&caLCulate[112] :MARKer[1i2]--8]:Y guery only | Query the specfied marker's phase value when in polar format.
NR3

:PHASe?

£8CALCulatel112] :MARKex[1i2]...8]:Y guery only | Cuery the specified marker's reactance value when w Smith
NR3 chart format.

:REACtance?

£8CcALCutate[112] :MARKer[1(2]--8]:Y guery only | Query the spacified marker's resistance value when in Smith
NR3 chart format.

:RESistance ¥

CALCulate[1{2] :MATE{:EXPRession] Exert Seiect a trace math expression — choose measurement trace

<ef-z:c'_pr>1 fom (IMPL) for “dats oniy” or

(IMPL/CH<1|2>SHEH) for “data / memory”.

1 <expr> and EXPR represent expressions, 3 parameter type thet consists of mathematical expressions that use character parameters and are enclosed in parentheses.

& indicates HP 87128148 only 12-9
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ChALibration

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

CilLibration:SELF:ALL

command only

Initiates @ SelfCal on all ports that were calibrated during the
Test Set Cal

CALibration:SELF <ONI|OFF| OHCE>? NR1 CHAR  |lInitistes a SeliCal on the currently selected ports and selects
Pariodic SeiiCal {ON) or Selfal Oncs {OFF or oEcEl!

CALibration:SELF:TIHMER <num> NR1 Sets the time interval for utomatic SelfCals.

CALibration:ZERD:AUTO <ON|OFF|0NCE>Z NR1 Turn anfoff the broadband detector sutazeroing fungtion.

1 For use with the BP 870750 multiport test set only

2 Binary parameters accept the values of 1 {oni and 6 {o#} in addition to ON and OFF.

CONFigure
SUBSYSTEM COMMANDS FORM BESCRIPTION
CONFigere <string> STRING Configure the analyzer to measure a specific device type and

parameter {the {BEGIN } function} — choose frs_m one of

the following strings:

'AMPLifier:THAEsmission?
AMPLifier:BEFLection?
'AMPLiTier :POWex’
'FILTer:TRANsmission’
'FILTer:REFLection’
TBBANG : TRANsmission’
‘BBANG :REFLection’
‘MIXer:CLOSs’
*MIXer:GDEL’
'MIXer:REFLection’
'CABLe :TRA¥smission’
'CABLe:REFLection’
'CABLe:FAULT’
*CABLe:SRL’
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CORTrel

SUBSYSTEM COMMANDS FORM DESCRIPTION
COHTrol{1]2] :MULTiport:STATE <O {QFF> NR1 WWhen on, configures anahyzer for use with 8 multiport 1est st
1 For wse with the KP 87075C muinport test set only

DIAGnostic

SUBSYSTEM COMMANDS FORM DESCRIPTION

DIAGnostic:CCONstants:INSTalled? query only | Cuery if comrection constants are instelled in fiash. Rewmsa 1
NR1 if trug, and a O if false.

DIAGrostic:CCONstants LUAD

command only

load default factory calibration constents from floppy disk o
memary.

DIiGnostic:CCONstants :STORE:DISK

command enly

Stare default factory calibration constants from memory to
Hoppy disk.

DIAGnostic:CCONstants: STORE:EEPRom

cammand only

Store default factory calibration constants from memory to flash
EEPROM.

DIAGnostic:COMMunicate :LAN:PING: THM

command only

Option TF7 only. "Pings” a remete user-specified P address.
Used in troubleshgoting or verifying a LAN connection.

DIAGnostic:COMMunicate :LAN:PIHG: IPAD string Cption 1F7 onty. Sets the IP zddress 1o ping.

<string>

DIAGnostic:COMMunicate:LAN:SEND NR1 instructs the analyzer To oden a socket to the specified 1P
<IP_address>,<port_num>,<string> STRING sddress and port number, ang end send the string specified.

Must have Option 177 [LAN) and Option 102 #1BASIC).
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DEAGnostic (continued}

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

DIAGnostic:MDISplay{il|2]:CORRection
<string>

command only

Displays corvected measurement uncertainties. Choose from one
of the following strings:

{al check
JC_DIRECTivity’
C_LDHATCE?

PG _TISOLATION’
1C_RTRACKING?
JC_SRCHMATCH?
'C_TTRACKING?

interpolated Array faccessed through the service menu.]
JI_DIRECTivity’

*I_RESPORSE’

*1_SRCHMATCH’

*I_TRACKING’

Master Aeray laccessed through the service menu.|
B _DIRECTivity’

*¥_RESPONSE!

'HM_SRCMATCH’

*M_TRACKING’

TM_XSCALAR’

DIAGnostic:MDISplay[112] :RESTore

command ealy

Rewrns 10 messurement mode and autnscales after viewing
calibration uncersainties.

DIAGnostic:PORT:READ? guery only | Reads tha rear panel IfQ ports.

<pc>:r:1:>-<reg}’_ste:r>2 NR1, NAT

DIAGnostic:PORT:WRITE NR1, NR1, NR1 |Writes to the rear penel /0 pors.

<port><register>1

DIAGnostic:SNUMber <string>7? query only | Query the inswument’s Serial number.
STRING

DIAGrostic:SPUR:METHod NR1 Seiect the spur avoid mede.

<NOHE|DITHer|AVOid>

1 Fefer to “Conrslling Peripherals™ in Chepter 7 of the User’s Guide for more information on using this commant. Aisc see tables 12-1 and 12-2,
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Table 12-1. Writeahle Ports

Port Numher Register Description
15 0 Dutputs §-bit deta to the Cent..D0 through D7 fines of the Centronics port. Cent-0 is the
least significant bit, Cent_C7 is the most significant bit. Checks Centronizs status fines for:
But of Paper
Printer Net on line
BUSY
ACKNOWLEDGE
15 1 Sets/clears the user it accarding 1o the jesst significant bit of A, A Isast significant bit equal
to 1 sets the user bit high. A least significant bit of 0 clears the user bit,
15 2 Sets/clears the fimit pass/fail bit according 1o the least significant it of A. A least significant
bit equal 10 1 sets the pass/ial bit high, A least significant bit of J clears the pass/fail bit.
15 3 Qutputs 8-hit deta 16 the Cent..D0 through D7 fines of the Centronics port. Cent-1U is the
iast significant biy, Cent_D7 is the most significant bit. Dees not check Centronics stetus
fines.
g 0 Gutputs a byte o the serial port. The byte is cutput serially according to the configuration

for the serial pert.

[RVCRUIINIINIREE—— LSRR |

NOTE

When using the WRITEIO(15,0) or WRITEI0(15,3) command, the Printer_Select Line is
set High. However, when the instrument is doing hardcopy, the Printer_Select Line is set low The
Printer—Select fine may or may net be used by individual printers. Check with your printer manual.
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Table 12-2. Readabie Poris

Port Number Register Description
g 0 Reads the serial port.
16 0 Reads the 8-bit data port Cert.D0 through C7.
15 1 Reads thg user bit.
16 2 Reads the limit test pass/fait bit,
15 it Reads the B-bit status port.

B0--Cent._acknowledge
[1i—Cent_busy
B2—Cent_out_of paper
3—Cent..on..line
O4—Cent..printer..er
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BiSPlay
SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay: ANNotation:CHANnelf1|2] NR1 Fnables/disabies measurement channe! annotation.
{:STATe] <OFF|ON>!
DISPlay:ANNotation:CHANnel[1|2] :USER STRING Specifies the string to be dispisyed in the measurement channel
:LABel:DATA <string>2 annoiztion area {above the graticulel.
DISPlay:ANNotation:CHANnel[1!2]:USER NR1 Enables user-defined measurement channel annctation.
:STATe <OFF|ON>12
DISPlay:ANNotation:CLOCKk:DATE CHAR Selects the Year/Month/Day ordering of the dawe in the clock
:FORMat <char> display — choose from YHMD | MDY | DHY,
DISPlay: ANNotation:CLOCk:DATE:MODE CHAR Selects the format for the date in the clock display — choose
<char> WOMeric or ALPHa.
DISPlay: Allotation:CLOCk:MODE <char> CHAR Selects how the cock will appear in the measurement dispiay
title ares - thosse fom LINEL {LINE2|OFF.
DISPlay: Alllotation:CLOCk:SEConds NR1 Turns onfoff display of seconds in the clack display.
[:STATe] <OK|OFF>
DISPlay:AlWotation:FREQuencyl1]Z] CHAR Sets the frequency annotation on the display — choose
:MODE <char> SSTOP isartfstopl, CSPAN icenter/spani or CW.
DISPlay:Aflotation :FREQuency[11]2] CHAR Sats the raselution of display frequency values — choose from
:RESolution <char> MHZ |KHZ | HZ.
DISPlay:ANNotation:FREQuency[1i2] NBI Enablssidisables frequency annotation.
[:STATel <OFF|ON>!
DISPlay:ANNotation:FREQuency[1{2] STRING A user-defined X-axis label.
:USER:LABel:DATA <string>
DISPlay:Alifotation:FREQuency[1]2] NR3 Specifies the start value for user-defined frequency annotation.
:USER:STARt <num>?
DISPlay: AfNotation:FREQuency[1]2] NR? Enables user-defined frequency annotation.
:USER:STATe [OFF|GR]I™2
DISPlay:AlNotation:FREQuency[1]2] NR3 Specifies the stop value for user-defined frequency annotation.

:USER:STOP <num>2

1 Binary parameters accept the valfues of 1 fon) and 0 {off} in addition to DN and OFF.

2 Refer to ‘Displaving measorement Hesults” i Chapter 7 of the User’s Guide for mare information on using this command.
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DISPiay (continued)
SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:ARNotation:FREGuency[1]2] STRING Sperifies the suffix for user defined frequency annatation.

:USER:SUFFix[:DATA] <string>’

DISPlay:ANNotation:LIMit:ICON[1{2] NR1 Enablesidisables the display of the fimit test fail icon.

:FLAG[:STATe] <ON|OFF>2

DISPlay:ANNotation:LIMit:ICON[1]2] MR1 Positions the limit tast pess/fsil 1ext and icen on the display.

:POSition: ¥ <num> Accepts whale aumber values fram O {flush left] 1o 100 iflush
right].

DISPlay:ANNotation:LIMit:ICON 1121 NR? Positions the limit test pass/fal text and icon on the display.

:POSition:¥Y <aum> Accepts whole number values frem O {batiom of display)
100 (top of display].

DISPlay:AN¥otation:LIMit:ICOR[i[2] AR1 Tarns the fimit test “PASS/FAIL” text on or off,

:TEXT[:STATe] <ON|OFF>?

DISPlay:ANNotation:HARKer[1]2] :NUMBers NR1 Enahlas/disables the display of marker numbers on wacs

[:STATel <OFF}ON>? markers.

DISPlay:ANFotation:MARKer[1]2] NR? Enables/disables the setive marker ennetmation for measurement

[:STATe] <OW|OFF>2

chanreis 1 and 2.

DISPlay:ARHotation:HESSage: AGFF

command onfy

Turns off any currently showing message window - includes
message window, active entry and [BASIC window.

DISPlay:ANNotation:HESSage:CLEar®

command only

Removes a user-defined pop-up messege window.

DISPlay:A¥Notation:MESSage:DATA STRING Pisplays a user-defined message in the pop-up message windew,
<string>3 Optional argument specifies the timeaut: choose from

WOHE | SEORt | MEDium| LORG.
DISPlay:ANNotation:MESSage:STATe NR1T Enables/disables the message window — CAUTION: this
<OF | OFF>? suppresses Oisplay of all messages {even ERROR messages).
DISPlay:ANNotation:TITLe[1121:DATA STRING Enters & string for the specified title fine.
<string>3
DISPlay:AKNotation:TITLe[:STATe] NR? Turns onjoff dispiay of the title and clock.

<0¥ | OFF>2

1 Refer 10 “Displaving Measwement Results” in Chapter 7 of the User’s Guide for mors information on using this command.

2 Binary parameters accep! the values of 1 {on) and B loff] in addition 1o ON and OFF.

3 Refer 16 "Dperatcs Interaction” in Chagter 7 of the Usar’s fusde for mare information on using this command.
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pISPlay {continued)
SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:AN¥otation:YAXis:MODE <char> CHAR Sets mode Tor the Y-axis labels — choose RELative or
ABSolute
DISPlay:ANNotation:YAXisl:STATel NR1 Turns anfoff Y-axis labels.
<0F | OFF>?
DISPlay:CHMAP:COLor{1i2] ... 16] NR2 Changes the default intensity of the selected item on the
:GREYscale <num> analyzer’s internal moniter.
DISPlay:CMAP:COLor[4i2] ... 16} :HSL NR2 For use with an external VGA compatible monitor. Ses bue,
<pum> , <num> , <num> saturation, ant luminance for the selected displsy item.
Accepted values for each parameter are 0 1o 1.
DISPlay:CHMAP:COLor[1|2} ... 16]:RGE NR2 For use with an external monitor. Sets the color map based on

<num,num, pum>

the Red/Green/Blue model, Accepted values for each parameter
are J 19 1

{1 DISPlay:CMAP:DEFault

command only

For use with an external monitor. Sets the color scheme to the
factory default,

DISPlay:CHMAP:S5CHeme <char> CHAR Sets the color scheme for an external monitor. Choose from
DEFault |DEFanit2| GREY|INVerse|CUSTom.

DISPlay:FORHat <char> CHAR Selects the farmat {full or split screeni for displaying trace data
— thoose SIRG1e loverlayl or ULOWer ispiiti.

DISPlay:FORMat:EXPAND <ON|OFF> NR1 Enables/disabies expand measurament mode.

DISPlay:MENU:KEY[1i2].--7] <string>2 STRING Specifies the sofikey menu lzbels from a remote controdier or
[BASIC

DISPilay:MENU[2):KEY[1]2].--7] <stz:i:a.g>2 STRING Specifies the softkey menu lebels when using user-defined
BEGIN key. tFor optien 1C2, 1BASIC, only)

DISPlay: MENU:RECall:FAST[:STATe] NR1 Turns enfoff fast recall mode,

<ON | OFF>!

DISPlay:PROGramf:MODE] <char> CHAR Selects the portion of the analyzer's screen to be vsed as an

HP Instrument BASIC display — choose from
OFF | FULL | UPPer | LOWer.

1 _Bénary parameters accept the values of 1 fon} and @ i) in addition to ON and DFF.

2 Refer to “Gperator Interaction” in Chanter 7 of the User’s Guide for more information on using this command.
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DISPiay (continced)

SUBSYSTEM COMMANDS FORM DESCHIPTION
DISPlay:WINDow[1|2{10]:GEONetry query only | Query the absoiute pixel coordinates of the lower left comer of
(LLEFT? NRT,NR1 the selected display window.
DISPlay:WINDow[1{2{10]:GEQHetry query only | Query the wicth and height [in pixels] of the selacted display
:SIZE? NR1,NR? wintdow.

DISPlay:WINDow[1|2|10]:GEOMetry query onfy | Query the absolute pixe! coordinates of the upper right corner
TURIGHT? NR1,NR1 of the selacted display window.
DISPlay:WI¥Dow:GRAPhics :BUFFer NR1 Turn on/of buffering of user graphics commands.

[:8TATe] <ON|OFF>!

DISPlay:WINDow[1!2|10]:GRAPhics?
:CIRCle <rum>

command anly

Draw 3 crgle of the spedfied Y-axis radius centered at the
current pen location — mum is the radius in pixels.3

DISPlay:WINDow[1!2]10]:GRAPhics?
:CLEar

command only

Clear the user graphies snd graphics buffer for the specified
window.

DISPlay:WINDow(t|2]10]:GRAPhics?
:C0Lor <pum>

NR?

Set the color of the user graphics pen - choose fom O for
grass, 1 for bright, and 2 for dim.

DISPlay:WINDow[1/2]10]:GRAPhics?
[:DRAW] <mumi>,<npum2>

cammand oniy

Oraw 2 line from the current pen pesiton o the spacified new
pen position — numi and num?2 ere the new absolute X
and Y cogrdinazes in péxe!s.3

DISPlay:WINDow[1]2110]:GRAPhics?
:LABel <string>

command only

Braw a label with the iower Ieft corner at the current pen
iocation.>

DISPlay:WIikDowii|2|10] : GRAPhics? CHAR Select the user graphics iabel font — choose from
:LABel:¥FONT <char> SMAL1|HSMall!NORMall

ERDRmal | BOLD]HBOLG | SLANE [HSLant.
DISPlay:WINDow[1(2§10] :GRAPhics? NR1,NR: | Move the pen to the specfiied new pen position — num3 and

:MOVE <numl>,<aum2>

num? are the naw absoluta X and Y coordinates in pixels‘a'

DISPlay:WINDow[1|2|10]:GRAPhics?
(RECTangle <numl>,<aoum2>

command only

Draw a rectangle of the specified size with lower lsft corner a1
the current pen position — numl and num2 are the width
and height in pixels >

1 Binary paramaters acespt the values of 1 foal and 0 {off) in additie
2 Refer to Chapter 7, “Using Graphics,” for more information.,

1o OGN and OFF.

3 Refer tn Chapter 7, and 18 The example program titled "GRAPHICS” in Chagter 8 for more information.
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DISPiay (continued)

SUESYSTEM COMMANDS FORM DESCRIPTION
DISPlay:WINDow[1|2]10] :GRAPhics:SCALe NRT Specifies new coordinates for window.
<xmin>,<xmax>,<ymin,<ymax>
DISPlay:WINDow[1l2i10] :GRAPhics? guery only | Query whether a window is enabled for user graphics
:STATe? NR1 commands.

DISPlay:WINDow[1{2]1:TRACe: NR1 Ture onfoft displey graticule.
GRATicule:GRID[:STATe] <OH|OFF>?
DISPlay:WINDow[1|2]:TRACe[112] NR1 Tuen anfoff the display of trace and memory data from the

[:STATe] <OF|OFF>?

specified measurerment channel.

DISPlay:WINDow[1[2]:TRACe:Y
[:SCALel : AUTD OHCE

command only

Scale the messurament data for & best fit display.

DISPlay:WikDow[112]:TRACe:Y RS Speeify the height (4B or units per division} of each vertical
[:SCALe] :PDIVision <num>3 division of the spacified measurement channel.
DISPlay:WINDow[1]21:TRACe:Y NR3 Specify the value for the Y-axis reference position for the
[:SCALe] :RLEVel <num>® specified measurement channel.
DISPlay:WINDowi1[2]:TRACe:Y NR3 Spenify the Y-axis reference posttion for the specified
[:SCALe] :RPOSition <pum> measurament channel.
DISPlay:WINDow[1{2{10] :TRACe[1i2]:Y CHAR Selacts the method for reference sifset tracking.

:TRACk <0OFF|PEAK|FREQ>

DISPlay:WINDow[£]2[10] : TRACe[1]12]:Y NA3 Selects frequency to track with reference Facking.

: TRACk : FREQuency <pum>>

1 Refer to Chapter 7, “Using Graphics,” for mare information.

2 Binary parameters accept the values of 1 fon} and 0 (off} in addition to ON and OFF.

3 Numeric parameters may inciude an appropriate suffi; if no suffix is included, the default (HZ for frequency or $ for timel is assumed.

FORMat
SUBSYSTEM COMMANDS FORM DESCRIPTION
FORMat:BORDer <char> CHAR Specify the byte crder used for HPIB date wansfer — chaose
WORMal or SWAPped for Plcampativle systems),
FOR¥at [:DATA] <char>T, <num>] CHARLNRY | Spacify the data format for use during data transfer — choose

from REAL,64 | REAL, 321 INTeger,16] ASCii.
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HCOPy

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

HCOPy:ABORS

sommand only

Aborts any hardcopy curtently @ progress.

HCOPy:DEVice[1]2}3] :COLoxr <OW|OFF>1:2 NR1 Select monochrome OFF or color OF mode for hardcopy
oUtpYL.
HCOPy:DEVice[11213] :LANGuage <char>? CHAR Select the language for hardcopy sutput - choose from
PCL|EPGL|EPSon | IBM{PCX | PCLE>
HCOPy:DEVice[1]213] :MODE <char>? CHAR Select the graph and/or tablels} te appear on & hardoopy plot
— choose from
GMARker | GRAPh|ISETtings | MARKer | TABLe.
HCOPy:DEVice[1]2]3] :PAGE :KARGin: LEFT NRZ Sets the left margin {for printer output] in millimeters.
<num>2 '
HCOPY:DEVice[1]213] :PAGE:MARGin: TOP NRZ Sets the tog margin (for printer autput) in millimeters.
<m:u'ﬂ>2
HCUPy:DEVice[112!3] :PAGE:ORIentation CHAR Sets printar gutput page ariemstion — choose PORTrait orf
<char>? LANDscape.
HCOPy:DEVice[1}2|3] :PAGE:WIDTh <num>2 NR2 Sets the print width Hor printer cutput] in milfimerers,
HCOPy:DEVicel[1{2]|3]:PORT <char>? CHAR Select the communications port for hardgepy ouiput — choase
from
CENTronics}SERial[GPIB|MHEMory | LAN.
ECOPy:DEVice[1]2] :RESolution <pum>* NR1 Sets the printer resalution in dots per inch.

HCOPy[: IMKediatel

command only

Initiates a hardcopy output [grint or plot).

HCOPy:ITEK[1:i2]3] : ANNotation:STATe NR1 Turns onfoff channel and frequency anactation as part of
<ON | OFF>1:2 hardeopy sutpyl.

BCOPy:ITEMi112[3] :FFEed:5T4ATe NRY Turns on/of an automatic form feed 2t the completion of
<0 oFF>12 hardcopy output — use item 1 for printers and 2 for plotters,
HCOPy:ITEM[112]3] :GRATicule:STATe NR1 Turns onjoff graticuis as part ef hardcogy outpul.

<0ON | oFF>L:2

1 Binary paramerars accept the vaiues of 1 fon} and 8 {offt in addition to BN and OFF,

2 For DEVice, use 1 for PCL/Epsen printers, 2 for plotters, and 3 for PCLS printers.

3 EPSon and IBM produce the same resafts.
4 For BEVice, use 1 for PCUEpsen printers, or 2 for plomters,
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HCDPy (eontinued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
HCOPy:ITE¥[1i2}3] : MARKer:STATe NR1 Turns orfolf marker symbels as part of hardogy output.
<ON|OFF>1:2
HCOPy:ITEM[1{2{3]1:TITLe:5TATe NR1 Turns on/off title and clock lines as part of hardcopy output.
<ON | gFF>*2
HCOPy:ITEE[1{213] :TRACe:5TATe NR Turns onfoff trace dela as part of hardcopy culput.
<oN | gFF> L2

1 Binary perameters accept the values of T fon} and 0 ioff) in addition to OM and OFF.
2 For DEViee, use 1 for PCL/Epson printers, 2 for piotters, and 3 for PCLS prnters,

INITiate
SUBSYSTEM COMMANDS FORM DESCGRIPTION
IFITiate[112]:CONTinuous <OK|OFF>! NR?1 Set the trigger system 16 continucusly swesp or to S0P
swesging.
INITiate[1]2] [:IMMediatel command only | Initiats & new measurement sweep.

1 Binary parameters accept the values of 1 ion] and & {off) in addiion 10 OM end OFF,
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MMEMory
SUBSYSTEM COMMANDS FORM DESCRIPTION
MMEMory:CATalog?<string>1 gquery only | List the names of the fies in memory.
STRING
MMEMory:CDIRectory <string> STRING Change the current directery o a 00S formatted disk — new

directary must be on the same mass siorage cevics.

MMEHory:COPY <stringi>,<string2>l?

command only

Copy & fls ~ stringl it the seurce fle, string2 is
the destination file.

MMEHory :DELete <string>1*2

command only

Delete & fie — string is the filename.

MHMEHory:INITialize
[<string>[,<char>[,<num>]]]

command only

Format a disk — string is the mess storage device MEH:
timternal memoryl, or IN'T: linternal floppy disk. Disk format
char & DOS, and the interleave factor num.

MMEMory:LDAD:STATe 1, <string>1‘3

commang only

Recall an instrument state from mass stovage — string is
thg filename.

MMEMory:FILE: INFO?<string>!

guery only
STRING

Remurns fée information such as date/time.

HMENory:MDIRectory <s‘sring>2

command only

Make & new directery on a DOS formatted disk.

MMEMory:MOVE <stringl>, <s1:r:i::1g2>1 2

command enly

Move or rename a fie — stringl is the source lor old]
filename and string2 is the destination {or newi flename.

MMEMory:MSIS <string>

STRING

Select 2 mass storage device — choose MEM: finternal
memory], or THT: linternat floppy disk drivel.

MMEYory:RDIRectory <string>2

command anly

Delete a directory from & DOS formatted disk.

MMEMory:STORe:STATe 1, <string>!?:3

command cnly

Save an inswument state to mass storage — string is the
filenarne.

MHEMory:STORe:STATe:CORRection
<OK | OFF>*

AR

Turn orfoff the calibration — part of the definition of & saved
file,

1 Filenames emay include the mass storage device — NIEMR: finternal nan-velatiie memery, RAM:

and * may be used.

2 Be sure 1a catalog the desired disk using MMENEMSIS sefore using this command.

linternat volatile memary}, of INT: Ginternal 3.57 disk drivel, Wikieards ?

3 Refer 10 “Automated Measaremant Setup and Coatrol® in Chapter 7 of the User’s Guide for more mformation on using this command,

4 Binary parameters sccept the values of 1 ion) and O (off) in addition 1 B and OFF.
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MMEMeory (continued)
SUBSYSTEM COMMANDS FORM DESCRIPTION

MMEMory:STORe:S5TATe:FORMat <char> CHAR Saves mswrument state files to be compatible with older "M/
model analyzers ichoose BB7 11}, or with current "T" mode!
analyzers {choase CB711}L

MMEMory : STORe:STATe: ISTate <OW| oFF>! NR1 Turn onfoff the instriment state — part of the definition of 2
saved file.

MMEMory :STCGRe:STATe:TRACe <0ON | OFF>! NR1 Tumn onfoif the dats trace — part of the definition of a saved
file,

MMEMory:STORe:STATe: TSCAL <ON| oFF>1 NR1 When on, saved state will be the test set cal only.

MMEMory:

STORe:TRACe

<char>, <string>2*3

command only

Stores an ASCH list of trace and frequency values to & file —
char is the formatted date trace CH<1[2>FDATA and
string is the filenama.

MHEMory:STORe:TRACe:FORKat <char> CHAR Selects the format that the ASCH dats will be saved #.
Cheose fram LOTus123 or TOUChstone.

MMEMory:TRAEsfer:BDAT STRING, Copy a fis to or from the snalyzer's disk drive

<string>2[,<block>]* BLOCK

M¥EMory: TRANsfer [:HFS) $TRINE, Copy a file 1o or from the analyzer’s disk drive.

<string>2 [,<block>] 4

1 Binary parameters accest the values of 1 [on} anc 8 toff) in addition to ON and OFF,

2 Filenames may include the mass storage device — MEM: finterval nonwsletile memoryl, RAM: Enternal voigtile memoryl, or INT: fintarnal 3.57 disk drive). Wildeards 7
and * may be used.

3 Refer 1o “Automeied Measurement Setup and Contre!” i Chapter 7 of the User’s Guddé for mose information on ustng this command.

4 Refer 1o Chapter 8, “Beample Programs” for more information en using this command.
5 Refer to the exemple programs PUTFILE 2nd GETFILE in Chapter 8.

QUTPut
SUBSYSTEM COMMANDS FORM DESCRIPTIGN
OUTPut {:STATe] <ON|OFF>! NR1 Turn on/of RF powsr from the source

1 Binary parameaters accept the values of T {on) and 8 {off} in additien to ON 2nd OFF.
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POWer
SHBSYSTEM COMMANDS FORM DESCRIPTION
POWer[1|2} :MODE <char> CHAR Specify either frequency sweep [FIXed) or power sweep

ISHEep!.
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PROGram
SUBSYSTEM COMMANDS FORM DESCRIPTION
PROGTram® :CATaleg? query only | List the mames of the defined 1BASIC programs — response &=
STRING “PROG'™ [if a progrem is present) or the null string {""].
PROCGram’ [:SELected]?:DEFine <block> BLOEK Download an IBASIC program from an external controfler.

PROGram![:SELected]?:DELete:ALL

command only

Delete ali IBASIC programs from the program buffer —
gquivalant to an HP BASIC SCRATCH A command.

PROGram! [:SELected]?:DELete
[:8ELected]

command only

Deiete the active IBASIC program — equivalent to an HP BASIC
SCRATCH A command.

PROGram' [:SELected}? :EXECute <string>

command oafy

Exacute an [BASIC command.

PRC}Graml{:SELected]zzﬁkLLocate <pum> NR1 Aliscate memaory spece for [BASIC programs — choose from @
reai nurmber between 2048 and 4000800 bytes.
PROGram'[:SELected]?:NAME ’PROG’ STRING Select the 1BASIC program in the program buffer o be active.

PROGran’ [:SELected]? : NUMBer

BLOCK or MRS

lcad 2 new vaiue for & numeric veriable stxing in the

<string>,<data>3 active |BASIC program — num is the new vale.

PROGram’ [:SELected]2:STATe <char> CHAR Select the state of the active IBASIC program — choose from
STOP|PAUSe|RUN | CO¥Tinue.

PROGram’ [: SELected]? :STRing STRING inad & new value for & swing varieble stringl in the

<stringi>,<string2> active BASIC program — s+txing2 is the new value

PROGram! [:SELectedl? :WAIT NR? \Wait until the 1BASIC program completas.

1 Commands in the PROGram subsystem are only available when the HP instrument BASIC IIBASIC! option is instafed {option 162). They allow you 10 generste and

contral IBASIC programs in the aralyzer.

2 Commands grouped under the SELected mnemonic in the PROGram subsystem operate on the active program huffer.
3 The parameter type of the data is determined by the Jormat selected — FORMat REAL uses BLOCK data, FORMat ASCii uses NR3 data separated By commas.
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ROUTe(1)2]
SUBSYSTEM COMRMANDS FORM DESCRIPTION
ROUTe[112] :REFLection:PATH:DEFine:PORT NR? Selects which part of the test set is connested 1o the
<1izl ... 12> REFLECTION port of the analyzer !
ROUTe[1]2] :TRANsmission:PATH:DEFine: NR? Selerts which port of the test set is connected to the
PORT <12} ... 12> TRANSMISSION port of the aaa!vzer.l

1 For use with the HF 870750 multiport test set only.
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SENSel1i2]
SUBSYSTEM COMMANDS FORM DESCRIPTION
SEESe[112] :AVERage:CLEar cemmand only | Re-start the trace averaging furction.
SENSe[1}2]:AVERage:COUNt <num> NR1 Specify a count or weighting facter for the averaged
messurement data.
SENSe[1]2) : AVERage[:STATe] <ON|OFF>* NR1 Turn an/off the wrace averaging function.
SENSe[112]:BWIDth[:RESclutionl <num> NR2 Specify the bandwidth of the IF receiver [fing, narrow, medium
iz or wide] 16 be used in the measurement — choose 15 [finel
250 inarrowl 1200 [mediun sarrow] 3700 |medium)
4000 {medium widel or 6500 (wide.
SENSe[1|2] :CORRection:ANNotation? guery only | Returns the corrent cafibration ennotation: either "'C",
Iic?"' 0}' IIN-
SENSe[1]2] : CORRection:CAPacitance NR3 Select connecter compensating capacitance velue. [For use with
:CO0fector <num> struciural return loss measurements on analyzers with Option
100 anly}
SENSef1{2]:CORRection:COLLect:ABORt commsnt only | Aborts the calibration that is currently in progress.
SENSe[1]2] :CORRection:COLLect command only | Measure a cafibration standard — sefect from:
: i < >
{:ACQuire] <char STANdardi_Open
STANdard2—Short
STANdard3—load
STANdard4—Through cable
SENSe[1]2] :CORRection:COLLect STRING Select Cat Kit
:CKITL:SELect] Cheose from one of the following strings:
COAX, MM, TYPE-N, 50 FEMALE
'COAX, 7MM,TYPE-N, 30, MALE’
'COAX,3.5,APC-3.5 50, IMPLIEDY
"USER IMPLIED, IMPLIEDIMPLIED, 'MPLIED
COAX, 7MW TYPE-E T IMPLIED
COAX, MM, TYPE-N, 75, FEMALE
‘COAX, TMM,TYPE-N, 75, MALE
SERSe[1i2] :CORRection:COLLect NR Select the instrument state for calibration — choose Full Band

:ISTatel[: AUTO1 <ON|oFF>!

{ON] or User Defined {OFF.

1 Binary parameters accept the vaiues of 1 ton] and O {offl in addition 10 DN and DFE.
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SENSe{12] {continued)

SUBSYSTEM COMMANDS

FORM

DESCRIFTION

SENSef1]2] :CORRection:C0LLect
:METBod <char>

gommand only

Select the type of calibration ~ chosse from:

TRAN1-Yansmission respense
TRAN2-~Tansmission response & solation
TRAN3-Tansmission enhanced response
REFL3—Reflection one port
TEST-Tst Set Calioration”
VERIFY—Cafibration Check

SENSe[1]2] :CORRection:COLLect:MP:OPEN
<STAN1|STAN2| ... |STAN12>

command anly

Measures an open on the port selected during & Test sat
cafibration.!

SENSe[112] :CORRection:C0LLect :MP:SHORT
<STAN1|STANZ2] ... |STAN12>

cemmand oaly

Measures a short or the port selected during 2 test set
calibration. 2

SENSe[1i2] :CORRection:COLLect :MP:LOAD
<STAN1}STANZ | [STAN12>

command ony

Mseasures a load on the port selectad during a8 test set
caipration. !

SENSe[112] :CORRection:COLiect :MP: THRU
<STAN1{STANZ]| ... {STAEE>

command only

Measures & thru on the port selected during a 1est set
calibration. 1 '

SENSe{1]2] :CORRection:COLLect :PORTS
<2l4lsigl10j12>

MR

Selects the number of ports to perform 2 test set cafibration
1
on.

SENSe[112] :CORRection:COLLect :SAVE

command only

Campizte and save current calibration.

SENSef[1]2] :CORRection:COLLect:VERifY
:REFLection <STAN1|STAN2| ... [STAN12>

command oaly

Measures a cafibration standard during & cel check procedure
for reflectien measurements.

SENSe[1]2] :CORRection:COLLect: VERiLY
:TRANsmission <STAN1|STANZ! ...
|STAR12>;

command cniy

Msasures a calibration standard during 8 cal check procedurs
for transmission measuraments.

SENSe[1i2] :CORRection:CSET
{:SELect] DEFault

commanad only

Restore the "factory” default calibration for the current
measurement and channel.

SENSe[1]2] :CORRection:CSET guery only | Query the current calibration type — retwrns DEF {factory
[:SELect]}? CHAR default], FULL ffull band) or USER luser defined].
S9SENSe[112] :CORRection:EDELay: TINE NR3 Specifies the elgctrical delay in seconds.

<num>2

1 For use with the HP 870750 muitiport test set anly

2 Numeric parameters may iclude an approprate suffac if na suftix is included, the default M2 for Trequency or § for timel i assumed.
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SENSe[1]2] {continued)
SUBSYSTEM COMMANDS FORM DESCRIPTION
EBsENSe[1]2] :CkRection:EXTension NR3 Specifies the port extension st the reflection port, in seconds.

:REFLection[:TINE] <num>*

$9SENSe[112]1 :CORRection:EXTension NR Enahies port extensions.

[:STATe] <OH|OFF>?

£8SENSe[1]2] : CORRection:EXTension NR3 Spsnifies the port extension 2t the transmission port, i seconds,

:TRANsmissionl:TIME] <num>!

£BSENSe[1]2] : CORRection: IMPedance: NR3 Specifies the reference impedance for the Smith chart display.
The default %5 the analyzer’s system impedance.

| IF¥Put : MAGNi tude<num>!

SENSe[1§2]:COBRection:IMPedance: NR1 Selects 50 ohms as the system impedance.

I¥Put : MAGNitude:SELect Z0_BO

SENSe[1]2] :CORRection: IMPedance: NR1 Selects 75 ohms as the system mmpedance.

I¥Put:MAGNitude: SELect ZO_75

SENSe[112] :CORRection:LENGth:COAX NRZ Specifies the length of cable 10 be cafibrated, in feet or meters.

<num> iFor use with fault location measurements on analyzers with
Option 100 onlyl

SENSe[1!2] :CORRection:LENGth NRZ Specifies the length of an inzerface connector, in mm or inches.

:C0NNector <num> {For use with structural retum loss measurements on analyzers
with Option 10 only)

SENSe[112] :CORRection:LOSS:COAX <pum> NRZ Specifies the loss of a cable under test, in dB/100 fr. {For use

with fault location measurements on analyzers with Optien 100
onhyd

SENSel1]2] :CORRection:MODel: CONNector
[:TMMediate]

command cnly

Measure the cable connectar and determine the optimum values
for cennector length and connector capacitance. {For use with
structural return loss measurements on snalyzers with Option
1080 anlyl

1 Numeric parameters may inciode an appropriate suffic 1 no suffix is included, the defeult IHZ for frequency or § for timel is assumed.

7 Hinary parameters accept the values of 1 lonl and @ (o# in addition 10 ON end OFE.

&5 indicates HP 8712B/14B only
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SENSe{1{2] (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
SBSENSe[112] : CORRection: OFFSet:PHASe NR3 Specifies the phase offset,
SENSe[1[2] :CORRection:PEAK:COAX NR1 Turns multigesk correction on or off. (For use with faukt
[:STATe]l <ON|OFF>! logation measuraments on analyzers with Option 100 only)
E9SENSe[1]2] :CORRection:RVELocity: COAX NR3 Specifies the velosity factor 1o he used when cisplaying the

<num>2

distance for alectrical length and port extensions. 1.0 = the
speed of light.

SENSe[1]2] :CURRection:RVELocity
[:IMMediate]

command only

Measure the cable and determine the optimum values for cable
foss and velocity factor. [For use with fault location
measuremeants on analyzers with Option 100 eniyl

SENSe[1[2] :CORRection:TESTSET command enly | Brings up the Test Set Cal menu.>

SENSe[112] :CORRection:THReshold NR2Z Salscts muki-pesk threshold valug, in d8. {For use with fault

:COAX <num> locaticn measurements on analyzars with Option 100 enly)

SENSe[1i2] :COUPle <char> CHAR Turn anfoff the afternate sweep mode ~ choose ALL [coupled
sweep) or NOKE lalternate sweepl.

SENSe[1]2] :DETector [:FUNCtion] <char> CHAR Specify which detection mode is used 1o make the measurement
w choose BBANA {broadiand} or NBANG inarrowband.

SeNSe[1]2] :DISTance:CENTer <num> NR3 Set the center distance for & fault lcation measurement, in

feet or meters. {For use with fault location measurements on
analyzers with Ogtion 100 oniy)

1 Binary parameters accept the values of 1 {en} and € loffl in addition to OB and DFF.

2 Numeric parametars may include an appropriate suffi if ne sufi is included the defeult (HZ for frequency or § for timel is assumed.

3 For use with the HP 8706750 multiport test set anly
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SENSe([1!2] {continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

SERSel1]2}:DISTance:STARt <num> NR3 Ser the start distance for & fault lscation measurement, in feet
or meters. {For use with fault location measurements on
analyrers with Option 100 anlyl

SENSe[1]2]:DISTance:STOP <num> NR3 Set the stop distance for & feult location measursment, in fest
of meters. [For use with fault location measurements on
analyzers with Option 100 enlyd

SENSe[1[2]:DI8Tance:UNITs <char> CHAR Specifies distance uniss. Choose METers or FEET. {For use
with faul location measurements on analyzers with Optian 100
onlyl

SENSe[1!2] :FREQuency: CENTer <num>’ NR3 Set the center fraquency of the RF source.

SENSe[1!2] :FREQuency:MODE <char> CHAR Set the fault location measurement to CERTex |bandpassi or
LOWPass.IFor use with fault location measurements on
analyzers with Gption 100 oniy)

SENSe[1]2]:FREQuency:SPAN <pum>! NR3 Set the frequency span of the RF source.

SENSe[1]2]:FREQuency : SPAN NR3 Ser the maximum frequency span of the RF source for

:MAXimum <num>! bandpass fault location measurements. fFor use with fault
iecation measurements o analyzers with Option 100 oniyl

SENSef1|2] :FREQuency:STARt <mum>? NR3 Set the st fraquency of the RF source.

SEESel1]2]:FREQuency : STOP <pum>? NR3 Set the stop freuuency of the AF source.

SENSe[112]:FREQuency:ZSTOp <nam>1 NR3 Set the Z cutoff frequency for cable impedance calculations.
{For use with structural return loss messurements on analyzers
with Qptien 100 onlyl

SENSe[112]:FUNCtion? query only | fluery the measurement function ~ retumns one of the

STRING PXFR:POW . . .’ or XFR:POW:RAT ... °
strings described below

SENSe[112]:FUNCtion ’XFRequency command only | Specify that the receiver will measure the power inte & specific

:POWer <num>’ detector on the specified measurement channed — choose from
detectors O (R, 1 1AL, 2 1B, 12 (B Xjor 12 {Ext Y}

1 Numeric parameters may include an appropriate suffix; # ne suffix is included, the default {HZ for frequency or § Tor tirael is assumed.
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SENSe[1]2] (continved)

SUBSYSTEM COMMARNDS

FORM

DESCRIPTION

SENSe[1]2] :FUNCtion ’XFReguency
:POWer:RATio <num>,<num>’

sommand only

Specify that the receiver will measure & ratio of the power intaf
the specified measurement channel — cheose from ratios 1,0
(AR 2,0 {BIRL 12,0 fBa YR, 11,12 {Bx XBa V), or
12,11 {bxt ViExt X

SENSe[1]2] :FUBCtion :FAULt : CONNector
[:I¥Mediatel

command cnly

Forces @ connector verification measurement on the alternate
channel. (For use with fault location measursment on analyzers
with Option 150 enfyd

SENSe[1]2] :FUNCtion :SRL: THPedance

‘ NR2 Set the cabie impedance. {For use with stuctural return foss
<uum> messuraments an enalyzers with Ogtien 100 only}
SENSe[1]2] :FUNCtion:SRL:MODE <char> CHAR Ser the auto z function 1 AUTO or MA¥Nual. [For use with

structural raturn loss measurements on analyzers with Optien
160 oniy)

SENSe[1]2] :FUNCtion:SHL:SCAN
{:IMMediatel

command only

Start @ cable scan. [For use with structural return loss
mezsurements on analyzers with Oation 100 only)

SEN¥Se[1]2] :ROSCillator:S0URce <char> CHAR Specify the source of the reference oscillator — sefect
I8Ternal or EXTernal.

SENSe[112] :STATe <CE| OFF>1 NR1 Turn onfoff the specified channel.

SENSe[1]2] :SWEep:POINts <nmum> NR1 Set the number of data poinis for the measurement — choose
fom 315111121i511102[20114011801] 1601

SENSel112] :SWEep: TINE <pum>? NR3 Set the swaep time.

SENSe[112] :SWEep: TIME:AUTO NR1 Turn en/off the suzomatic sweep time function.

<O | OFF | ONCE>?

SENSe:SWEep: TRIGger:S0URce <char> CHAR Set the trigger source for each point in & sweep — choose
I¥Hediate or EXTexrnal {used i conjunction with
TRIGger[:SEQuence] : SOURcel.

SERSe:WINDow[:TYPE] <char> CHAR Set the window selection for fault location measurements.

Choose frem RECTangulay (Minimumi, HAMMing
|Medium), or KBESsel (Maximum). [For use with fault
location measuremants on analyzers with Option 100 oniy)

1 Binary parameters accept the valuss of ¥ fon} and O foff] in addition to ON and OFF.

2 Numeric parameters may include 2n appropriste suffix; i no suffix is included, the defauls tHZ for frequency or § for time) & assumed.
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S0URce
SUBSYSTEM COMMARNDS FORM DESCRIPTION

S0URce[1]2] :POWer[:LEVel] NR3 Set the RF power output from the saurce

[:IMMediatel[:AMPLitude] <nam>

SOURce[1]12] :POWer:PRESet <nam> MR3 Sets the power level that the snalyzer will ahways return o
after an instrument preset.

SOURce[112] :POWer:RANGe <char> CHAR Specifies the power sweep range. Choose from ATTen(
JATTen10 | ATTen20 | ATTen30] ATTendO
|ATTenb0ATTenB0.

SO0URce[112] :POWer:STARt <num> NR3 Sets the power sweep start power,

SOURce[1|2] :POWer:STOP <num> NR3 Sets the power swesp SIOp power,

1 Numeric parameters may include an apprepriate suffi f no suffix is included, the defeult (HZ for frequency or § for timel i assumed.
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SEP Command Summary

STATus
SUBSYSTEM COMMANDS FORM DESCRIPTION
STATus:DEVice:CONDition? guery only | Resd and clear the Device Status condition registerl.
NR1
STATus:DEVice:ENABle <num> NR1 Set and query bits in the Device Status enabie register.2
STATus :DEVice[:EVERKt]? query crly | Bead and clear the Device Status event register.!
NR1
STATus:DEVice:NTRansition <num> NR? Set and query bits in the Device Stetus negative ransition
FBgES‘{BF.z
STATus:DEVice:PTRansition <pum> NR1 Ser and guery bits in the Device Status positive transition
register.
STATus:0PERation: AVERaging query anly | Read the Averaging status condition regés‘ser.1
:CONDition? NR1
STATus:0UPERation: AVERaging :ENABLe NR1 Set and query bits i the Averaging status enable reg%ster.z
<nurm>
STATus:OPERation: AVERaging[: EVENt]? guery only | Read and clear the Averaging status event register.l
NR1
STATus:OPERation: AVERaging MR Set and query bits in the Averaging sStatus negative transificn
:NTRansiticn <num> registar.2
STATus:0PERation: AVERaging NR1 Set and query bits in the Averaging status positive transitian
:PTRansition <num> m@u&z
STATus:OPERation: CONDition? guery only | Read the Operational Status conditien regéste.r.:E
NR1
STATus:OPERation:ENABle <num> NR1 Set and query bits in the Operational Statys enable ragister.2
S§TATus:0PERation[:EVENT]? guery only | Read and clear the Operational Status event register.1
NR1

1 Returns the sum of the decimel weights (2% where n is the bit number] of all bits curremtly set. Far mere infarmatian cn using the status registars refer 1o Chapter 5,

"sing Status Registers.”
2 num is the sum of the decimal weights of all bits to be set.
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SCPi Command Summary

STATus {continued)
SUBSYSTEM COMMANDS FGRM DESCRIPTION

STATus :CPERation:MEASuring query onfy | Reed the Measuring status condition register.1
:COEDition? NR1
STATus : DPERation:HEASuring:ENABle NRi Set and query bits in the Measuring status enable nzgisrer.2
<num>
STATus:0PERation:MEASuring[:EVENt]? guery only | Read and clear the Measuring status event register.!

NRY
STATus : OPERation:HEASuring NR1 Set and query bits in the Measuring status negative transition
:#TRansition <num> regtsnar.:Z
STATus :0PERation:MEASuring MR1 Ser and query bits in the Measuring status positive transition
:PTRansition <npum> ragister.2
STATus : OPERation:NTRansition <num> NR1 $at and guery bits in the Operational $tatus negative wansition

register,z

ST4ATas:OPERation:PTRansition <num> NR1 Set and query bits in the Operational Status positive transition

registet.

STATus : PRESet

command oaly

Set bits in most enabie and ransition registers to their default
state.

Read and clear the Questionable Status condition regis:tar.1

STATus : JUEStionable:CONDition? query only

NR1
STATus : QUEStionable:ENABle <num> NR1 Set and query bits in the Questionable Status ensble reg%szer.z
STATus : QUEStionable:EVENt]? guery anly | Read end clear the Questionable Status event ragister.t

NR1
STATus : QUEStionable:LINit guary only | Read and clear the Limit Fad condition register.i
:CONDition? NR1
STATus :{JUEStionable:LIMit:E¥ABle <num> NR1 Set and query bits in the limit Fail enable regéster.z

1 Relsns the sum of the desima! weights (27 where 7 is the bit namber} of all bits currently set. For more information on using the staws registers refer 1o Chapter 5§,

"Using Status Registers.”
2 num is the sum of the decimal weights of &l bits 1o be sel.
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SCP! Command Summary

STATus (continued)
SUBSYSTEM COMMANDS FORM BESCRIPTION
STATus:QUEStionable:LIMit[:EVENt]? guery only | Read and clear the Limit Fail avent register.l
NR1
STATus:QUESticnable:LIMit NR1 Sat and query bits in the Limit Fail negative wansition regiszar.2
:NTRansition <num> :
STATus:QUEStionable:LIHit NR1 Set and guery bits in the Limit Faif pusitive transition nagister.2
:PTRansition <pum>
STATus:QUEStionable:NTRansition <num> NR1 Set and query bits in the Questionable Stews negative
ransition mg%ster.z
STATus:QUEStionable :PTRansition <num> HR1 Set and query bis in the Questionable Stetus positive transition

register.2

% Returns the sum of the decimal weights 12 whers n is the bit number) of all bits currently set. For more informatian on using the status registers refer to Chapter 5,

“Using Status Hegisters.”
2 num is the sum of the decimal weights of all bits 10 be set.
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SYSTem

SCPI Command Summary

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

$YSTem:BEEPer[: IMMediatel
[<freq>[,<dur>[,<vol>11]!

NR3, NRS, NA3

Instructs the analyzer 1 baep. Arguments are frequency {Hzl,
duration |seconds), and volume {0 to 1],

:BANDshake <char>

5YSTem: BEEPer : VOLume <num> NRZ Set the volume of the beeper — mum is a number between
O for 0% and 1 for 100%.
SYSTem: COMMunicate:GPIB:CONTroller NR1 Makes the anafyzer the system controller.
[:STATel <OH|OFF>23
S$YSTem: COMMunicate:GPIB:ECHO <OE} OFF>2 NR1 Turn onjoff HP-I3 mnemonic eche.
SYSTen: COMHunicate:GPIB:HCOPyY NR1 Set the address of an HP-IB printer or plotter for hardeopy
:ADDRess <num> outpyt - num must be an integer between 0 and 30.
$YSTem:COMMunicate:GPIB[:SELF] NR1 Set 1he aralyzer's HP-8 sddress — mum must be an integer
:ADDRess <num>* between 0 and 30.
SYSTem:COMMunicate:LAN:EADDress? quary oaly | Queries the analyzer's ethernet address,
SYSTem: COMMunicate :LAN:IPADdress STRING Sets the analyzar's Internet Protoecol address.
<striang>
SYSTem: COMHunicate:LAN: PRINter: HOSTname STRING Specifies the IP address of the LAN printer.
<string>
5YSTen:COMMunicate :LAR :ROUTe:GATevay STRING Sets the IP address for 8 LAN gateway.
<string>
SYSTem:COMMunicate:LAN:ROUTe:SMASK STRING Sets the subnet mask.
<string>
SYSTem:COMKunicate:LAN:STATe <OX IGFF>2 STRING Turns networking on or off,
SYSTem: COMMunicate :SERial:TRANSmit NR1 Set the baud rate for hardcopy output to @ device on the sefia
:BAUD <num> port — choose from
1200§240014800]|9600] 19200,
SYSTem: COMMunicate:SERial :TRANsmit CHAR Set the handshake for sommunicatien to a hardcopy device on

the seral pert — chosse XON or DTR.

1 <freq>, <dur>, and <vel> are optional <mmn> parameters.

2 Binary perameters ateent the values of 1 {onl and 8 loff} in addition to ON and OFF.

3 For use with |BASIC — this command canngi be exesuted fram an external controfier.

4 A delay of 5 seconds is required before 8 command is sent 6 the new address.
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SCP! Command Summary

SYSTem {continued}

SUBSYSTEM COMMARDS

FORM

DESCRIPTION

SYSTem: COMMunicate : TTL : USER:FEED
<c¢har>

CHAR

Selects the function of the USER TTL INJOUT port on the rear
parel of the analyzer. Choose from
DEFaultlXEY|SWEep.

SYSTem:DATE <numi>, <num2>, <aoum3>

NRT,NR1, NR1

Set the yesr fnumi], month mum?2j and day inum3} of the
real time clock.

SYSTem:ERRor?!

query only
NR1,STRING

Query the error queue — returns the error number and
MEssage.

SYSTem:KEY <char>

sommand only

Sends key rames® which execute the same functions as front
panel keys.

SYSTem:KEY:MASK?

query only
NR1

Query the mask [shift, ctrl, alt) associeted with & keypress on
an external keyhoard.

SYSTem:KEY:QUEue:CLEar

gommand only

Clears the key gueus.

SYSTem:KEY:QUEue: COUNL? guery only | Query the number of key codes in the gueue.
NR1

SYSTem:KEY:(JUEue : MAXimum? gquery caly | fuery the size of the key queus {the maximum number of key
NR1 codes it can hald).

SYSTem:KEY:QUEne[:STATe] <OK|OFF>? NR? Tura anfoff the key queue.

SYSTem:KEY:TYFE? query only | Guery the type of key that was pressed — retsrns NONE,
CHAR RPG, KEY {frant panel keyt or ASC fexternal keyboard),

SYSTem:KEY:USER

command onfy

Sets the User Request bit of the Standard Event Status Register,

SYSTem:KEY[:VALuel?

query only
NR1

Query the key code value for the last key pressed — RPG

type returns the knob count, positive for clackwise rotation,
KEY 1ype rewrns the frent panel keycnde,3 and ASC type
returns the ASCII code number.

1 For mere information on errors, refer to Ghapter 14, "SCPY Error Messages.”

2 Binary paramerers accept the values of 1 lond end @ Ieffl in addition

1o BN and OFF.

3 A Hst of the analveer’s front panal keycodas and key names is provided in Chapter 9.
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SCPI Command Summary

SYSTem (continued)

SUBSYSTEM COMMANDS

FGRM

DESCRIPTION

SYSTem:PRESet

commang anly

Perform a system preset — this is the same as the frant panal

{PRESET] key.

SYSTem:SET <block>

command only

Send a learn string [obtained using *LRN?| to the enalyzer —
this commend is included in the learn strirg.

SYSTem:SET:LRN? [<USER>]!

BLOCK

Query or set the mstrument state

SYSTem:SET:LRBLong? [<USER>]

BLOCK

Query or sst the instrument state, daie, and calibration. Similar
16 save/recall.

SYSTem: TIME <numi>,<pum2>,<num3>

NRT,NR1, NRT

Set the hour frrumi}, minute mum2} and second inbm3) of
the real time clogk,

SYSTem: VERSion?

query only
NRZ

Query the SCP! version of the analyzer. Sez *IDH? 10 query
the firmwarg revision.

1 Refer 1o “Automated Measurement Setup and Control” in Chapter 7 of the User’s Gusde for more infermation on using this cammand.

TESY
SUBSYSTEM COMMANDS FORM DESCRIPTION
TEST:RESult? query only | Query the result of the selected adjustment or seif-test — the
CHAR response wil be SULL | PASS|FAIL,
TEST:SELect <num> NR1 Select the adiustment or seif-test to execute.
TEST:8TATe <char> CHAR Select the sme of the active adjustment or seli-test — choose
from RUK| CONTinne | STOP for the command, Query
rewrns HULL | RUN | PAUS | DONE.
TEST:VALue <num> NR1 Set or quety & value for an adjustment or selftest,
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SCPI Command Summary

TRACe

SUBSYSTEM COMMARDS

FORM

DESCRIPTION

TRACe [ :DATA]? <char>

query only
BLOCK or NR3E

Query trace dats — choose from

CE<1i2>FDATA formatted data,

CH<1]2>FHEM formatied memory,

CH<1 | 2>SDATA unformatted data,

CH<1 | 2>SKEM uniormatted memory,

CH<1|2><A | BIR>FWD raw data, or
CH<1|2>SCORR<: 1213 14> corvection data. Note:
See Chapter B, “Traca Data Transfers” for data array details.

TRACe[:DATA] <char>,<data>

command enly

input trage date — choose from the above fst of errays. The
¢ats can he either BIOCK or NR3 type.l See Chapter § for
mere informatien.

TRACe [ :DATA] <chari>,<char2>

sommand only

Move data from gne internal array to another — charl s
the 1arget array (CH<1 [ 2>SMEH! whie chax2 s the
source array [CH<112>SDATAL Note that the source ard
target arrays must be from the same measurement channel,

1 The parameter iype of the date is determined by the format selected — £ORMat BEAL uses BLOCK data, FORMat ASCit uses NA3 data separated by commas.

TRIGger
SUBSYSTEM COMMANDS FORM DESCRIPTION
TRIGger [ :SEQuence] : S0URce <char> CHAR Set the source for the sweep trigger signal — choose

I¥Mediate or EXTernal lused in conjunctien with
SENSe:SWEep:TRIGger :SOURcel.
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SCPI Conformance Information

The HP 8711C/12C/13C/14C RF Network Analyzers conform to the
1996.0 version of SCPL
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SCPI Standard Commands

The analyzer implements the following [EEE 488 2 standard commands:

*CLS
*ESE
*ESE?
*ESRY
*IDN7?
*LLRN7?
*0PC
=0PC?
*0PT?
*PCB
*PSC
*RST
*SRE
*SRE7T
*STB?
*TRG
*TST?
*WAT

The analyzer implements the foliowing SCPI 1996.0 standard commands:

ABORt

CALCulate[12] :DATA?

CALCulate[112] :FORMat

CALCulate[1(2] :FORKat? .
$HCALCulatei1(2] :GDAPerture: APERture
$BCALCulatel[112]:GDAPerture :SPAN
CaLCulate[1|23 :1LIMit:STATe
CALCulate[1]2]:LIMit:STATe?
CALCulate[1}2] :MATH[:EXPRessicn]
CALCulate[112] :MATH[ :EXPRessionl?

CALibration:ZERD:AUTO
CAlibration:ZERD:AUTO?

DISPlay:CMAP:COLorf1i2{ ... 16]:ESL
DISPlay:CMAP:COLor{1]2] ... 16]:HSL?

&5 indizates HP 8712C/14C only
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SCPI Conformance Information
- SCP1 Standard Commands

DISPlay:
DISPlay:
DISPlay:
:MENU[112] :KEY[1(2] ... 7]7
:GEOMetry:
:GEQMetTy:
:GEOWetry:
:GRAPhics:
:GRAPhics:
GRAPhics:
:GRAPhics [ :DRAW]
:GRAPhics:
:GRAPhics:
:GRAPhics:
GRAPhics:

DISPiay

DISPlay:
DISPlay:
DISPlay:
:WINDow([112]10]

DISPlay

DISPlay:
DISPlay:
:WINDow[112110]

DISPlay

DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:

CMAP:COLor[1]2] ...
CKAP:COLor[1]2f ...

CHAP:DEFault

WINDow[1i2110]
WINDow[112]10]
WINDow[112110]

WINDow[1(2110]

WINDow[1]2]10]:

WINDow[1[2110]
WINDow([1l2110]
WINDow[112§10]

WINDow[1}2110]:

16] :RGB
16] :RGB?

LLEFT?
SIZE?
URIGHT?
CLEar
COLor
COLor?

LABel
MOVE
MOVE?
STATe?

WINDow[112] :TRACe:GRATicule:GRIDI:STATe]
WINDow[112]:TRACe:GRATicule:GRID[:STATe]?
WINDow[112] :TRACef112] [:STATe]
WINDow[112]:TRACe[112] [:STATe]?

WINDow[112]
WINDow[1]2]
WINDow[1}2]
WIiNDow[1[2]
WINDow[1{2]
WINDow[1]2]
WINDow[112]

FORMat :BORDer
FCORMat :BORDer?

FORMatl:
FCGRMat!l:

DATA]
DATA]?

:TRACe:Y[:SCALe]
:TRACe:Y{:SCALe]
TRACe:¥Y{:8CALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe] :

:AUTD
:PDIVision
:PDIVision?
:RLEVel
:RLEVel?
:RP0Sition

RPBSition?

13-4

£8 indicates HP 8712C/14C only




HCOPy:
HCOPy:
HCOPy :
HCOPy:
HCOPy:
HCOPy:
HCOPy:

ABRORE

PEVice[1|213]
DEVice[11213]
DEVice[1]2]3]
DEVice[1]213]

DEVice[1]2]3]

:CO0Lor
:C0Loz?
:LANGuage
:LANGuage?
DEVice[1]213]:
:MODE?

MODE

:RESclution
:RESclution?

HCOPy :DEVice[1]213]
HCOPy:DEVice[1]2]3]
HBCOPy[:IMMediate]
HCOPy:ITEM: ARNotation:STATe
HCOPy:ITEM: ANNotation:5TATe?
HCOPy:ITEM[11{2|3] :FFEed:STATe
HCOPy:ITEM{1]2]3] :FFEed:STATe?

INITiatel1|2] :CONTinucus
INITiate[1!2] :CONTinuous?
INITiate{1}2] [:IMMediate]

MMEMory:CATalog?
MMEMory:CDIRectory
MMEMory :CDIRectory?
MMEMory : COPY
MMEMory:DELete
MMEMory :FILE:INFO?
MMEMory:INITialize
MMEMory :LOAD :STATe
MMEMory :MOVE
MHEMory:MSIS

MMEMory :M5IS7?

HMEMcry :STORe:STATe
MMEMory :STORe:TRACe
MMEMory:TRANsfer:BDAT
MMEMory : TRANsfer[:HFS]

pUTPut [:STATe]
QUTPut[:STATe]?

SCPI Confermance Information
SCP1 Standard Commands

&P indicates HP 8712C/14C only
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SCP1 Standard Commands

PROGram:CATalog?
PROGram{:SElLected]
PROGram! :SELected]

:DEFine
:DEFine?

PROGram]:SELected]
PROGram! :SELected]

PROGram{:SELected]
PROGram{:SELected]

:DELete:ALL

:DELetel :SELected]
PROGram! :SELected] :
:MALLocate
:MALLocate?

EXECute

PROGram{:SELected] :NAME
PROGram] :SELected] :NAME?
PROGram[:SELected] :NUMBer
PROGram[:SELected] :NUMBer?
PROGram[:SELected] :STATe
PROGram[:SELected] :STATeT
PROGram[:SELected] :STRing
PROGram[:SELected] :STRing?
PROGram[ :SELected] :WAIT
PROGram[ :SELected] :WAIT?

SENSe[12] :AVERage : COUNt
SENSe[112]:AVERage :COUNET
SENSe[1121:AVERage [:STATe]

SENSe[1(2]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[112]
SENSe[112]
SENSe[112]
SENSe[112]

:AVERage[:STATel?
:BYIDth[:RESolution]
:BWIDth[:RESclution]?

:ClRRection
:CORRection
:CORRection
:CORRection
:CORRection

:C0LLect [ : ACQuire]
:CO0LLect :METHod
:C0LLect :SAVE
:CSET[:8ELect]
CSET[:8ELect]?

EBSENSe[1]2] :CORRection:EDELay: TIME

EBSENSe[1]2] :CORRection: IMPedance: INPut :MAGNitude
SPHSENSe[112] :CORRection:JFFSet :PHASe

SBSENSe[112] :CORRection:RVELocity:COAX

SENSe[112]:
SENSe[1l21:
SENSe[112]:
SENSe[112]:
SENSe[1]2]:
SERSe[112]:

CUORRection[:STATe]
CORRection{:STATe]?
DETector[:FUNCTION]
FREQuency:CENTer
FREQuency:CERTer?
FREQuency :SPAN
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SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[1|2]
SENSe[1]2]

SCPI Conformance Information
SEPI Standard Commands

:FREQuency:SPAR?
:FREQuency:START
:FREQuency:STARLY
:FREQuency:5TOP
:FREfQuency:STOP?
:FUNCtion
SENSe[1]2]:

FUNCtion?

SENSe:ROSCillater:SOURce
SENSe:ROSCillator:S0URce?

SENSe[1]2]
SENSe[1]2]
SENSef1]2]
SENSe[1]2]
SENSe[1]2]
SENSel1]2]

:SWEep :POINts
:SWEep :POINts?
:SWEep:TIME
:SWEep : TIME?
:SWEep : TIME: AUTO
:SWEep: TIKE: AUTO?

SOURce[1]2] :POWer[:LEVell [:IMMediate] [:AMPLitude]
SOURcel[112] :POWer:LEVel] [: TMMediate] [:AMPLitude]l?
SOURcef1}2] :POWer:RANGe

SO0URcel1}2] :POWer:STARL

SO0URce[112] :POWer:STOP

STATus :0PERation:CORDition?
STATus:0PERation:ENABle
STATus:0PERaticn:ENABle?
STATus:0PERationf:EVENt]?
STATus:0PERation:NTRansition
STATus:0PERation:NTRansition?
STATus:0PERation:PTRansition
STATus:0PERation:PTRansition?
STATus: QUEStionable:CONDition?
STATus:QUEStionable:ENABle
STATus:JUESticnable:ENABLe?
STATus :QUEStionable[:EVENT]?

STATus:
STATus:
STATus:
STATus:

SYSTem:
SYSTem:
SYSTem:

QUEStionable:KTRansition
JUEStionable:NTRansition?
QUEStionable:PTRansition
QUEStionable:PTRansition?

BEEPer{:IMMediate]?
BEEPer :V0Lume
BEEPer:VOLume?
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SYSTem:COMMunicate:GPIB[:SELF] :ADDRess
SYSTenm: COMMunicate:GPTIB[:SELF] : ADDRess?
8YSTem:CO0MMunicate:SERial : TRANsmit :BAUD
SYSTem:COMMunicate:SERial : TRANsmit :BAUD?
SYSTem:DATE

SYSTem:DATE?

SYSTem:ERRor?

SYSTem:KEY[:VALuel?

SYSTem:PRESet

SYSTem:SET

SYSTem:SET:LRN?

SYSTem:TIME

S5YSTem:TIME?

SYSTem:VERSion?

TRACe:DATA]
TRACe[:DATA]?

TRIGger[:SEQuence] :50URce
TRIGger[:SEQuence] :S0URce?
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Instrument Specific Commands

The following are instrument specific commands implemented by the
HP 8711C/12C/13C/14C RF Network Analyzers which are not part of the
present SCPL 1896.0 definition.

CALCulate[1|2] :FORMat :UNIT:MLIN

CALCulate[1]2]} :FORMat :UNIT:MLIN?

CALCulate[1|2]:FORMat :UNIT:MLOG

CALCulate[1|2]:FORMat :UNIT:MLOG?
CALCulate[1]2}:LIMit:DISPlay
CALCulatel1]2]:LIMit:DISPlay?

CALCulatel1}2]:LIMit :MARKer:FLATness:MAX imum
CALCulatel112] :LIMit :MARKer:FLATness :MINimum
CALCulate[1§2]:LIMit :MARKer:FLATness[:STATe]
CALCulate[1]2] :LIMit :MARKer: FREQuency :MAXimum
CALCulatel1]2] :LIMit:MARKer:FREQuency:MINimum
CALCulate[1]2]) :LIMit:MARKer:FREQuencyl:STATe]
CALCulate[112] :LIMit :MARKer:STATistic :MEAN : MAXimum
CALCulate[112]:LIMit :MARKer:STATistic:MEAN : MINimum
CALCulatel[112] :LIMit:MARKer:STATistic:MEAN[: STATe]
CALCulate[1|23:LIMit :MARKer:STATistic :PEAK :MAXimum
CAlCulate[1]2] :LIMit :MARKer:STATistic :PEAK :MINimum
CALCulate[1[2]:LIMit:MARKer:STATistic:PEAK[:STATe]
CALCulate[112]:LIMit :MARKer:TILT :MAX imum
CALCulatefl112] :LIMit :MARKer : TILT : MINimum

CALCulatel1]2] :LIMit :MARKer:TILT[:STATe]
CALCulatel112):LIMit:SEGMent[112] ... 12] :AMPLitude:STARL
CalCulatel[112] :LIMit:SEGMentf112] ... 12] : AMPLitude:STARL?Y
CALCulate[112]:LIMit:SEGMent[112] ... 12] :AMPLitude:STOP
CALCulate[1{2]:LIMit:SEGMent[12] ... 12] :AMPLitude:STOP?
CALCulate[112}:LIMit :SEGHent : ACFF |
CALCulate[1]2]:LIMit:SEGMent[1]2] ... 12] :FREQuency:STARt
CALCulate[112] :LIMit:SEGMent[1]2] ... 12] :FREQuency:STARL?
CALCulate[112]:LIMit:SEGMent[112} ... 12] :FREQuency:STOP
CALCulate[112]:LIMit:SEGMent[112] ... 12] :FREQuency:STOP?

CALCulatel112]:LIMit:SEGMent[112] ... 121 :POWer:STOP
CALCulatel112]:LIMit :SEGMent[1(21 ... 12] :POWer:STOP?
CALCuolatel[1]12] :LIMit:SEGMent 112 ... 12] :8STATe

CALCulatel1]12] :LIMit:SEGMentl1i2] ... 12] :STATe?
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CALCulate[112]
CALCulate[112]
CALCulate[112]
CALCulate[112]
CALCulate[112]
CALCulate[1]2]
CalCulate[1]2]
CALCulate[1]2]

CALCulate[112]:
:MARKer : FUNCtion:TRACKing?

CALCulatef[1]2]

SCPI Conformance information
Instrument Specific Commands

:LIMit:SEGMent[11{2] ... 121 :TYPE
:LIMit :SEGMent [112} ... 12]:TYPE?
:MARKer : AQOFF

:MARKer :BWIDth

:MARKer :BWIDth?

:MARKer :FUNCtion:RESult?
:MARKer : FUNCtioni:SELect]
:MARKer : FUNCtion[:SELect]?

MARKer :FUNCtion:TRACking

S8CALCulate[1[2] :MARKer[1i2l ... 8] :GDELay?

CALCulatel1]2]
CALCulatabl}2]
CalCulatel112]
CAlLCulate[1 2]
CAlCulatel1]2]
CAlCulate[1]2]
CALCulate[1]2]
CALCulate[112]
CALCulatel1]2]

CAlLCulate[112]:
:MARKer[112% ... 8]:POINtL?
:MARKer :REFerence: X7
:MARKer :REFerence:Y?
:MARKer[112] ... 8] [:STATe]
:MARKer[112] ... 8] [:STATel?

CALCulate[1]2]
CALCulate[112]
CilCulate[1]2]
CALCulatel112]
CiLCulate[112]

CALCulate[112]:
:MARKer[1i21 ... 8] :TARGet?
‘MARKer[1]2] ... 8]:X
:MARKer[1|2[ ... 8}:X7
:MARKer[12}] ... 8]1:X:4BS
:MARKer[112% ... 831:¥?

CilCulate[1]2]
CAlCulate112]
CALCulate[1]2]
CALCulate[112]
CALCulatel[1]2]

CALCulate[1]2]:
:MARKer[1]12| ... 8]:Y:MAGNitude?

CALCulate[1]2]

‘MARKer {12} ... 8] :MAXimum
:MARKer[1|2}f ... 8] :MAXimum:LEFT
:MARKer [1121 ... 8] :MAXimum:RIGHt
:MARKer{1l2] ... 8] :MINimum
:MARKer[1121 ... 8] :MINimum:LEFT
‘MARKer[1i2} ... 8] :MIN¥imum:RIGHt
:MARKer :MODE

:MARKer :MODE?

:MARKer :NOTCh

MARKer[1l2] ... 81:POINt

MARKer[112} ... 8] :TARGet

MARKer[i{2] ... 8]:Y:INDuctance?

& CAlCulate[112] :MARKer[112] ... 8]:Y:PHASe?
SCALCulate[112] :MARKer[1]2] ... 8] :Y:REACtance?
GBCALCulatel1]12] :MARKer{1l2] ... 8]1:Y:RESistance?

CALibration:SELF
CAlLibration:SELF:TIMER
CALibration:SELF:ALL
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CONFigure
CONFigure?

SCP! Conformance information
instrement Specific Commands

CONTrol{1{2] :MULTiport :STATE

CCONstants:INSTalled?

CCONstants:LOAD

CCONstants:STORe:DISK
CCONstants:STORe:EEPRom

COMMunicate :LAN:PING:IMM (Option 1F7 only)
COMMunicate ;:LAN:PING:IPADress (Option 1F7 only)
COMMunicate:LAN:SEND (Option 1F7 only)

DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
:MDISplay[112]
:MDISplay[1]2]
DIAGnostic:
DIAGnostic:
:MDISplay[1l2]
DIAGnostic:
:MDISplay[112]
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
:MDISplaylil2]

DIAGnostic
BIAGnostic

DIAGnostic

DIAGnostic

DIAGnestic

DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
:SPUR:AVDid

DIAGnostic

DIAGnostic:

MDISplay[i]2]
MDISplayl[1l2]

MDISplay[112]

MDISplayf1{2]
MDISplay[1]2]
MDISplay[1]2]
MDISplay[1il2]

MDISpiay{il2]
MDISplay[1i2]
MDISplayl[1i2]
MDISplay[1{2]
DITHer
DITHer?
SNUMber
SNUMber?

SPUR:AW0Did?

:CORRection C_DIRECT
:CORRection C_ISOLATION
:CORRection C_LDMATCH
:CORRection C_RTRACKING
:CORRection C_SRCMATCH
:CORRection C_TTRACKING
:CORRection I_DIRECTivity
:CORRection I_RESPONSE
:CORRection I_SRCMATCH
:CORRection I_TRACKING
:CORRection M_DIRECTivity
:CORBRection M_RESPONSE
:CORRection M_SRCHMATCH
;CORRection M_TRACKING
:CORRection M_XSCALAR
:REST

39 indicates HP 8712C/14C only
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SEP Canformange Information
Instrument Specific Commands

DISPlay:

DISPlay

DIiSPlay:

DISPlay

DISPlay:
DISPlay:
DISPlay:

DISPlay
DISPlay

DISPlay:

DISPlay
DISPlay
DISPlay

DISPlay:
DIsPlay:

DISPlay

DISPlay:
DISPlay:

DISPlay
DISPlay
DISPlay

DISPlay:

DISPlay
DISPlay
DISPlay
DISPlay
DISPlay
DISPlay

DISPlay:

DISPlay
DISPlay
DISPlay
DISPlay
DISPlay
DISPlay
DISPlay
DISPlay
DISPlay
DISPlay
DISPlay

ANotation

:ANNotation

:ANNotation:
ANNotation:
:ANNotation:

:ANNotation

:AllNotation:

AllNotation
ANNotation
:ANNotation
ANNotation
ANNotation
:ANNotation
:ANNotation
ARNotation
ANNotation
:ANotation
:ANNotation
:AllNotation
:ANNotation
:ANNotation
:ANNotation
ANNotation
:ANNotation
:AllNotation
:ANNotation
:ANNotation
:ANNotation
:ANNotation
:ANNotation
:ANNotation
:ANNotation
:AlNNcotation
:AllNotation

AlNotation:
:ANNotation:
AlNotation:
:ANNotation:

ANNotation:
AW¥otation:

CHANnel[112] [:STATe]
CHANnel[1|2] :USER:LABel[:DATA]
CHANnel[1]2] :USER[:STATe]
CLOCKk :DATE :FORMat

:CLOCKk :DATE :FURMat?
CLOCKk:DATE :MODE
CLOCKk:DATE:MODE?

:CLOCk :MODE

CLOCk :MODE?

CLOCk :SEConds [ :STATe]
CLOCk :SEConds [:STATe]?
:FREQuency{112] :¥ODE
FREQuency[1{2] :MODE?

:FEE{uency :RESolution
:FREffuency :RESolution?
:FREQuency[1]2] [:STATe]
:FREQuency [112] :USER:LABel [:DATA]
:FREQuency[112] :USER:STARt
:FREQuency[1]2] :USER[:STATe]
:FREQuency[1]2] :USER:8TCP
:FREQuency[112] :USER:SUFFIX
:LIMit:ICON[1]2] :FLAG
:LIMit:ICON[1]2]:P0S:X
:LIMit:ICON[112]:POS:Y
:LIMit:ICON[1{2]:TEXT
:LINit:ICONE112] :STATe
:MARKer [1[2] :NUMBers[:STATel
:MARKer[1]2] [:STATe]
:MARKer [112] [:STATe]?
:MESSage : AQOFF

:MESSage: CLEar

:MESSage[ :DATA]?
:MESSage:STATe
:MESSage:STATe?

:TITLe{1[2] :DATA

:TITLe[1]2] :DATA?
:TITLe[:STATe]
+TITLe[:STATe]?

:YAXis :MODE

:YAXis:MODE?
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DISPlay:

DISPlay

DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
BISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DisPlay:

SEPI Conformance Information
Instrument Specific Commands

AlNNotation:YAXis[:STATe]
:AlNNotation:YAXis[:STATe]?
CHAP:COLor[1)2{ ... 16]:GREYscale
CMAP :SCHene

FORMat

FORMat?

FORMat:EXPAND
MENU:RECall:FAST[:STATe]

PROGram[ :MODE]

PROGram[:MODE] 7

WINDow:GRAPhics :BUFFer{:STATe]
WINDow:GRAPhics:BUFFer{:STATel?
WINDow([1]|2]10] :GRAPhics:CIRCle
WINDowi1]2]110] :GRAPhics:LABel :FONT
WINDowl1]2110] :GRAPhics:LABel :FONT?
WINDow[1]2110] :GRAPhics:RECTangle
WINDow[112110] :TRACe[1]2] : Y: TRACK

HCOPy:DEVice:PAGE :MARGin:LEFT
HCOPy:DEVice :PAGE:MARGin: TGP
HCOPy:DEVice:PAGE:ORIentation
HCOPy:DEVice:PAGE:WIDTh
HCOPy:DEVice:PORT

HCOPy :DEVice:PORY?
HCOPy:ITEM:GRATicule:STATe
HCOPy:ITEM:GRATicule:STATe?
HCOPy:ITEM:MARKer:STATe
HCOPy:ITEM:MARKer:5TATe?
HCOPy:ITEM:TITLe:5TATe
HCOPy:ITEM:TITLe:STATe?
HCOPy:ITEM:TRACe:3TATe
HCOPy:ITEM:TRACe :STATe?
HCOPy :PAGE:MARGin:LEFT

HCOPy :PAGE : MARGin:LEFT?
HCOPy:PAGE:MARGin:TOP

HCOPy :PAGE:MARGiIn:TOP?

HCOPy :PAGE:ORIentation
HCOPy:PAGE:ORIentation?
HCOPy :PAGE:WIDTh

HCOPy :PAGE:WIDTh?
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SEP! Confarmance information
Instrument Specific Commands

INPut:GAIN:AUTO
INPut:GAIN:SETTing

MMEMory :MDIRectory
MWEMory:RDIRectory

MMEMory :STORe : STATe: CORRection
MMEMory :STORe:STATe:CORRection?
MMEMory :STORe:STATe:15Tate
MMEMory :5TORe:S5TATe:ISTate?
MMEMory :STORe :STATe:TRACe
MMEMory:STORe :STATe: TRACe?
MMEMory :STORe:STATe:TSCAL
MMEMory :STORe :TRACe
KMEMory : 3TORe : TRACe:FORMat
MMEMory : TRANsfer : BDAT

MMEMory :TRANsfer[:HFS]

POWer\[1]2] :MODE

ROUTe[1]2] :REFLection:PATH:DEFine:PORT
ROUTe[1]2] :TRANsmission:PATH:DEFine:PORT

SENSe[112] : AVERage:CLEar

SENSe[112]
SENSef[112]
SENSef[1]2]
SENSe[1]2]
SENSe{1]2]
SENSef1]2]
SENSe[112]
SENSe[112]
SERSe[1}2]
SENSe[1{2]

:CO0RRection:
:CORRection:
:CO0RRection:
:CORRection:
:CORRection:
:CORRection:
:CORRection:
:CORRection:
:CORRection:
:CORRection:

CAPacitance:CONNector (Optior 100 only}
CAPacitance:CONNector? (Option 100 only)

COLLect:
COLlLect:
COllect:

COLLect

CllLLect:
COLLect:

COLLect
CCLLect

ABORt
CKITL:SELect]
CKIT[:SELect]?
:18Tate [: AUTO]
ISTate[:AUTO]?
PORTS

:MP:0PEN
:MP:SHORT

SEKSe[127 :CORRection:COLLect :MP:LOAD
SENSe[112]:CCRRection:COLLect :MP: THRU

SENSe[1]2] :CORRection:CO0LLect:VERIfy :TRANsmission
SENSe[112] :CORRection:COLLect:VERify:REFLection
BSENSe[1]2] :CORRection:EXTension[:STATe]

SBSENSe[1]2] :CORRection:EXTension:REFLection{: TIME]
EBsENSe[112] :CORRection:EXTension: TRANsmission [: TIME]
SENSa[1]2] :CORRection:IMPedance: INPut :MAGNitude :SELect
SENSel1|2] :CORRection:LENGth:COAX {Option 100 only)
SENSe[1|2] :CORRection:LENGth: CCAX? (Option 100 only)
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SENSe[112]
SENSe[12]
SENSe[1}2]
SENSe[1}2]
SENSe[1]2]
only)

SENSe[1]2]
SENSe[1}2]
SEfNSe[112]

SENSe[1/2]:

SERSe[1]2]
SENSe[1]2]

:CORBRection:
:CORRection:
:CORRection:
:CORRection:
:CO0RRection:

:CORRection
:CORRection
:CORRection
CORRection:
:CORRection:
:CORBection

SENSe:C0UPle
SENSe:CO0UPle”
SENSe[112] :DETector [: FUNCtion]

SCPi Conformance Information
Instrument Specific Commands

LENGth:CONNector {Option 100 only)
LENGth:CONNector? {Option 100 only)
LUSS:COAX (Option 100 only)

LOSS : COAX? (Option 100 only)

MCDel :CONNector[:IMMediate] (Option 100

:PEAK: CCAX (Option 100 only)
:PEAK: CCAX? (Optior 100 only)
:RVELocity[: IMMediate] (Option 100 only)

TESTSET
THReshold:COAX (Option 100 only)

:THReshold:COAX? (Option 160 only)

&5 indicates HP 8712C/14C anly
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SCP! Conformance information
Instrument Spesific Commands

SENSe[112] :DETector[:FUNCtionl?

SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SElNSe:

DISTance:STARt (Option 100 only)
DISTance:STARt? (Option 100 only)
DISTance:STOP (Option 100 only)
DISTance:STOP? (Option 100 only)
DISTance:UNITs (Option 100 only)
DISTance:UNITs? (Option 100 only)
FREQuency : MODE (Option 100 cnly)

FREGuency :MODE? (Option 100 only)
FREQuency: SPAN:MAXimum? (Option 100 only)
FREQuency : SPAN : MAXimum (Option 100 only)
FREQuency : ZSTop (Option 100 only)
FREQuency : ZSTop? (Option 100 only)
FUNCtion:SRL:IMPedance (Option 160 only)
FUNCtion:SRL:IMPedance? (Option 100 only)
FUKCtion:SRL:MODE (Option 100 only)
FUNCtion:SRL:MODE? (Option 100 only)
FUNCtion:SRL:SCAN[:IMMediate] (Option 100 only)

SENSe[112] :STATe
SENSe[112] :STATe?

SENSe:
SENSe:
SENSe:
SENSe:

SWEep:TRIGger:80URce
SWEep:TRIGger:SOURce?
WINDow[:TYPE] (Option 100 only)
WINDow[:TYPE]? {(Option 100 only}

STATus :DEVice:CONDition?

STATus :DEVice:ENABle
STATus:DEVice:ENABle?

STATus:DEVice[ :EVENt]?
STATus:DEVice:NTRansition
STATus:DEVice:NTRansition?
STATus:DEVice:PTRansition

STATus :DEVice:PTRansition?

STATus :0PERation:AVERaging:CONDition?
STATus : OPERation:AVERaging:ENABle
STATus :OPERation:AVERaging:ENABle?
STATus: OPERation:AVERaging[:EVENt]?
STATus:0PERation:AVERaging:NTRansition
STATus :0PERation:AVERaging:NTRansition?
STATus:0PERation:AVERaging:PTRansition
STATus:0PERation:AVERaging:PTRansition?
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SCP! Confermance Information
instrument Specific Commands

STATus :0PERation :MEASuring:CONDition?
STATus:0PERation:MEASuring:ENABle
STATus :0PERation:MEASuring:ENABle?
STATus:0PERation:MEASuring[:EVENt]?
STATus:0PERation:MEASuring:NTRansition
STATus:DPERation:¥EASuring:NTRansition?
STATus:0PERation:MEASuring:PTRansition
STATus:0PERation:MEASuring:PTRansition?
STATus :PRESet

STATus :QUEStionable:LIMit:CONDition?
STATus :QUEStionable:1LIMit :ENABle

STATus :QUEStionable:LIMit:ENABle?
STATus:QUEStionable:LIMit [:EVENt]?
STATus :QUESticnable:LIMit:NTRansition
STATus :QUEStionable:LIMit:NTRansition?
STATus:JUEStionable:LIMit:PTRansition
STATus :QUEStionable:LIMit:PTRansition?

SYSTem:CCMMunicate:GPIB:CONTroller[:STATe]
SYSTem:COMMunicate : GPIB:CONTroller[:STATe]?
SYSTem:COMMunicate :GPIB:ECHD
SYSTem:COMMunicate:GPIB:ECHOY
SYSTem:COMMunicate:GPIB:HCOPy: ADDRess
SYSTem:COMMunicate: GPIB:HCOPy: ADDRess?
SYSTem:COMMunicate:GPIB:MMEMory:ADDRess

SYSTem: COMMunicate : GPIB :MMEMory : ADDRess?
SYSTem:COMMunicate :GPIB:MMEMory :UNTT
SYSTem:COMMunicate :GPIB:MMEMory :UNIT?
SYSTem:COMMunicate : GPIB: MMEMory : VOLume
SYSTem:COMMunicate : GPIB:MMFEMory : VOLume?
SYSTem:COMMunicate: GPIB: MMEMory :VOLume?
SYSTem:COMMunicate:LAN:EADDress? (Option 1F7 only)
SYSTem:COMMunicate:LAN:IPADdress (Option 1F7 only)
SYSTem:COMMunicate :LAN:IPADdress? {Option 1F7 only}
SYSTem:COMMunicate : LAN:PRIFter:HOSTname (Option 1F7 only)
SYSTem:COMMunicate :LAN:PRINter :HOSTname? (Option 1F7 only)
SYSTem:COMMunicate:LAN:ROUTe:GATeway (Option 1FT7 only)
SYSTem:COMMunicate : LAN:ROUTe:GATeway? (Option 1F7 only)
SYSTem:COMMunicate: LAN:ROUTe: SMASk (Option 1F7 only)
SYSTem:COMMunicate : LAN:ROUTe:SMASk? (Option 1F7 only)
SYSTem:COMMunicate:LAN:STATe (Option 1F7 only)
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SYSTem:COMMunicate:LAN:STATe? (Option 1F7 only)
SYSTem: COMMunicate :SERial : TRANsmit :HANDshake
SVYSTem: COMMunicate :SERial : TRANskit :HANDshake?
SYSTem:COMMunicate: TTL:USER : FEED

SYSTem: CO0MMunicate :TTL:USER: FEED?
SYSTem:KEY : MASK?

SYSTem:KEY : QUEuze :CLEar
SYSTem:KEY : QUEue : COUNL?
SYSTem:KEY : QUEue :MAXimun?
SYSTem:KEY:QUEue[:STATe]
SYSTem:KEY:QUEue[:STATe] 7

SYSTem:KEY:TYPE?

SYSTem:KEY:USER

SYSTem:SET:LRNLong

TEST:RESult?
TEST:SELect
TEST:SELect?
TEST:STATe

TEST:STATe?
TEST :VALue

TEST:VALue?
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SCPI Error Messages

This chapter contains the same error message information that can be found
in the SCPI 1894 Volume 2: Command Reference. There are four sections in
this chapter:

e Comnmand Errors

¢ Execution Errors

¢ Device-Specific Errors
o Query Errors

NDTE

Your analyzer does not use il of the error messages listed in this chapter.
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Command Errors

An error/event nwmber in the range —199 to —100 indicates that an

IEEE 488.2 syntax error has been detected by the instrument’s parser. The
occurrence of any error in this class shall cause the command error bit (bit 5)
in the event status register (IEEE 488.2, section 11.5.1) to be set. One of the
following events has occurred:

o An IEEE 488.2 syntax error has been detected by the parser. Thaf is, a
controller-to-device message was received which is in viclation of the
{EEE 488.2 standard. Possible violations include a data element which
violates the device listening formats or whose type is unacceptable to the
device.

e An unrecognized header was received. Unrecognized headers include
incorrect device-specific headers and incorrect or unimplemented
IEEE 488.2 common cornmands.

e A Group Execute Trigger (GET) was entered into the input buffer inside of
an IEEE 488.2 program message.

Events that generate cornmand errors shall not generate execution errors,
device-specific errors, or query errors; see the other error definitions in this
chapter.

14-3




SCPI Errar Messages
Command Errors

Table 14-1. SCPI Command Errors

Error Number Errar Description

- 10 Command errer — This is the generic syntax eor for devices that canaot detect mare spedific errors. This code
indicates only that a Command Error has ocourred,

- 181 invafid cheracter — A syntactic element comtaing a character which &s invelid for that typs; for example, & header
contaming en ampersend, SETUP&, This errar might be used in place of errors —114, —121, =141, and perhaps
some others.

-0z Syntax ermar — An uniecegnized cemmand of data type was sncountered; for example, a string was received when
the device does not acoept strings.

—103 Invalid separator — The parser wes expecting 2 separator and encountered an illegal character; for example, the
samicolon was omitted after a progrem message unit, *EMC 1:CH1:VOLTS 5.

—104 Data type error — The parser recegnized a data element different then one allowed; for example, numeric or string
data was expected but block deta was encountered.

—185 GET not aflowed — A Group Execute Trigger was received within & program message.

—108 Pacameter not aliowed — Mors parameters were raceived than expected for the header; for exemple, the *EMC
commen command only accepts one paremetar, so receiving *EMC 0, 1 & not afowed.

—109 Missing parameter — Fewer parameters were received than required for the header; far example, the ¥EMC
common command Tegquires one parameter, so receiving *EMC is not ellowed.

—110 Command header error — An etror was detected in the header. This error message should be used when the
device cannot detect the more specific errors described for errars — 111 through 118

—-111 Header separator efror - A character which is not a legal header separater was encountared while parsing the
heacer; for example, ne whits space folewed the header, thus *GMC"MACRO" is an error.

-112 Program mnemonic too lang — The header contains more that tweive characters.

-3 Undefined header — The header is syntactically cerreqt, but it is undefined for this spectic devics; for axample,
*XYZ is not defined for any device

~114 Header suffix out of range — The welue of a numeric suffix atteched to 2 progrem maemonic makes the headsr
invalid.

—128 Numeric detz error — This error, as weli as errars — 121 through 129, ere generated when parsing & data
glement which appears to be numetic, including the nondecimal numeric types. This partiular error message should
be used. if the device cannot detect a more specific error.

=121 invelid characier i number — An invalid character for the data type being parsed was encountered; for exemsle, an
alpha ir a decimal numeric or & “§" in octal date.

—123 Exponent too farge — The magnitude of the exponent wes larger than 32000.
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Command Errors

Tahle 14-1. SEPI Command Errors {continued)

Errar Number Errer Description

—14 Too many digis — The mantissa of a devimal numeric data element contained mere than 255 digits excluding
leading zeros.

-128 Numeric datz not allowed — A legal numeric data element was received, but the device dees not accept ong in
this position for the header.

—130 Suffix arror — This error, as welt as errors — 137 through — 135, are generated when parsing & suff. This
particular error message should be used if the device cannat detect a more specific error.

- 131 Ihvalid suffix — The suffix does not follow the correct syntax, or the suffix is mappropriate for this device.

~134 Suffix tos long — Fhe sufi contained mere than 12 characters.

- 138 Suffix not allowed — A suffix was encountered after a numeric element which does not alffow suffixes.

— 148 Character data arrar — This error, as well a5 errors — 141 through — 148, are generated when parsing a character
data element. This particular error message shouid be used ¥ the deviee cannot detect @ more specific error.

—141 invalid character dase — Fither the character data element coriains an invelid character or the particular element
recaived is not valid for the header.

— 144 Character tata toc long — The character data element containg mors than twelve characters.

—148 Character data not aliowed — A legal cheracter data elament was encoentsred where profihited by the device

— 10 String data error — This error, a5 welf ag errers — 157 through — 158, are generated when parsing 8 string dats
element. This particular error message should he used if the device cannot tetect a more specific error.

—151 Invaiid string date -~ A string dea element was expected, but was invalid for some reason. Fer example, en END
message wes received before the terminal quote character,

—188 String data nat allawed — A string dat element was encountesed but was not allowed By the device at this point
in parsing.

— 160 Biosk data error — This error, as well as errors — 181 through — 169, are generated when parsing @ block deta
element. This particulas errar message should be used if the device cannat detest a more specific error.

—161 invalid biogk data — A hlock date element was expected, but was invelid for some reason. For example, én END
message was received before the length was satisfied.

- 188 Blogk data not aflowed — A legal block date efement was encountered but was not allowed by the cevice at this
point in parsing.

—170 Expression error — This error, as well as errors —171 through — 178, are generated when parsing an expression

dete element. This particular erer message sheuld be used if the device cannat detect a more specifie error,




SCPE Error Messages
Command Errors

Tahle 14-1. SCPI Command Errors (continued)

Errar Namber Error Description

—~1T Invalid expression — The expression date element was invalid (for example, unmatched pargathesss or an iilegal
characterl.

- 178 Expression data nat allowed — A legal expression dats was encountered but was aot aliowsd by the device at this
point in parsing.

—180 Macro error — This error, as well g5 errors — 187 through —188, are generated when defining ar gxecuting a
macro. This particular emor message should be used if the device cannot detect 3 mare specific error.

- 181 Invalic outside macre definition — indicates that a macro parameter placeholder ($<number] was encountered
autside of 2 macro definition.

—183 Invalid inside macro definition — indicates that the program message unit sequence seat with a *DDT or *DMC
commant, s syntactically invelid.

—184 Macro peremeter ermor — Indicates that & command inside the macro definition had the wrong number or type of

parameters.

14-6



Execution Errors

An error/event number in the range —299 to —200 indicates that an error has
been detected by the instrument’s execution control block. The occurrence cf
any error in this class shall cause the execution error bit (bit 4) in the event
status register to be set. One of the following events has occurred:

e A program data element following a header was evaluated by the device
as outside of its legal input range or is otherwise inconsistent with the
device’s capabilities.

¢ A valid program message could not be properly executed due to some
device condition.

Execution errors shall be reported by the device after rounding and
expression evaluation operations have taken place. Rounding a numeric data
element, for exarnple, shall not be reported as an execution error. Events that
generate execution errors shall not generate Command Errors, device-specific
errors, or Query Errors; see the other error definitions in this section.
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SCPI Error Messages
Execation Errers

Table 14-2. SEP! Execotion Errors

Error Number Error Description

—200 fxecution error — This is the generic syntax error for devices that cannat detect more specific eners, This code
indicates only that an Execution Erver has eccurred.

-0 Invalid while in local — Indicetes that 2 cormmand is not exscutable while the device is in local due 1 g hard local
cantrol; for example, a device with 2 ratary swikch receives 2 message which would change the switches state, but
the device i in local so the message can nat be executed,

—202 Settings lost due to rtl — lndicates that a setting associated with & hard local control was lost when the device
changed to LOCS from REMS or to EWLS frem RWLS.

203 Command protacted — indicates that a legal password-protected program command or query could net be executed
because the command was disabled.

w2100 Trigger error

- Trigger ignored — Indicates that a GET, *TRG, or triggering signal was received and recognized by 'zhe device but
was ignored because of devies timing considerations; for example, the device was not ready 1w respnnd

~21Z Arm ignored — tndicates that an arming signal was received and recagnized by the device but was ignored.

-213 init ignored — Indicates that a request for a measurement initiation was ignered as another Measuremsnt was
glready in progress.

-2t Trigger deadlogk ~ Indicates that the trigger source for the initiaton of 8 measurement is set to GET end
subsequent measurement query is received. The measurement cannot be swarted untd @ GET & recaived, but the
GET would cause an INTERRUPTED ervor.

w2153 Arm deadlock ~ Indicates that the arm source for tha initiation of & measurement is set to GET and subsequent
measurement query is received. The measursment cannot be sterted until 8 GET is received, but the GET would
cause an INTERRUPTED error.

220 Parameter error — Indicates that a program date elament related error ocourred. This error message should be
used when the device cannst detect the mare specific errars — 221 through —228.

—~221 Sattiegs conflict — indicates that & legal program data element was persed but could net be executed due o the
cusrent device state.

- Data out of range — indicates that a legal program date element was parsed but could not be executed because
the interpreted value was outside the legal range as defined by the device.

—223 Too much data — Indicates that @ legal program dete element of biack, expression, or string type was received
that contamard mere data than the device could handle due to memary or related davice-specific requirements.

3P4 fegal parameter value — Used whers an exact valus, from 2 fist of possible vaiues, was axpected.

1 A D70 device ahways ignores GET and tesats *TRG as a Command Error
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SCPY Error Messages
Execution Errors

Tahle 14-2. SCP{ Execution Errors {continued)

Eeror Number Error Description

—27% Dut of memory — The device has insufficient memory to perform the requested operation.

—226 Lists not seme length — Attempted 1o use LIST structure having individual LISTs of unequal lengths.

2% Data corrupt or stale — Possibly invelid data; new reading started but not completed siace last accsss.

=23 Bata questonsble — indicates that measurement accuracy is suspect.

—232 invali¢ format — indicates that 2 fegal program data element wizs parsed but eould net be executed because the

"Idate format or structure is inappropriate, such as when loading memory tables or when sending 8 SYSTem: SET
parameter from an unknown imstrument.

~233 Invalid version — Indicates that a legal program data slement was parsed but could not be executed because the
version of the dat is incorrect to the device. This particular error sheuld be used when file or block data formats
are recagnized by the instrument but tannot be executed for reasons of version incempatibifity. For example, an
unsuppsrted file version, or an unsupported RstruMment version.

—240 Hardware error — Indicates that a legal program command o query could not be executed because of a hardwars
problem i the device Definition of what constitutes a hardware problem is completely device-specife. This erver
message should be used when the device cannot detect the more specific errors described for errors —241 through
— 249,

-~ 241 Hardware missing — Indicates that a legal program command or query could not be executed because of missing
device hardware; for sxampls, an option was net installed. Definition of what constitutes missing hardwere is
completely device-specific.

—250 Mass storags error — Indicates thet & mass storage error cocusred. This error message shoeld be used when the
device cannot detect the more specific errors describeg for erors 251 through —258.

—251 Missing mass storage ~ Indicates that 2 legal progrem command or guery could not be executed hecause of
missing mess storage; for example, an sption that was not instaflad. Definition of whet constitutes missing mass
storage is device-specific.

- 202 Missing media — Indicates that & legel program command or guery could not be executed because of @ missing
media; for example, ne disk. The definition of what constitutes missing media is device-specitic.

w253 Corrupt media — Indicates that & legal program commend or query could not be executed because of corrupt media
for example, bad disk or wrong format. The definition of what constitutes corrupt media i device-specific.

~ 204 Media full — Indicazes that & legsl program command or query could not be executed because the media was fuf;
for example, there is Ac room on the disk. The definition of what constiies a full mediz is devicespecific.

~ 285 Directory full — Indicates that & lagal program command or query could not be executed because the media

directory was full. The definition of what constiwtes # full medie directory is device-specific.
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SCP! Error Messages
Execution Errors

Table 14.-2. SCPI Execution Errors {continued)

Error Number Error Description

—256 File name not found — Indicates that & legal program command or query could not be executed because the fils
name on the device medis was not found; for example, an attempl wes made 1o read or copy 3 nonexistent fe
The gefinition of what constitutes 2 file not being found s device-specific.

-~ 257 File name error — Indicates that a legat program command o guery could nat be executed because the file neme
en the device media was in error; for exampls, an attempt was made 1o copy to @ dupficate file name. Tha
definition of what constitutes a fie name error i device-specific

w258 Mediz protected — Ingicates that a legal progrem command or query could not be exscuted because the medi
was protected; for example, the write-protect t2b on a disk was present. The definition of what constituzes
protectad media is device-specific.

— 260 Expression error — Indicetes that an expression program data element related error occurred. This error message
shauld be used when the device canmot detect the more specific errors described for errors —267 through —269.

— 261 Math srror in expression — Indicates that & symacticelly legal axpression pragram date element could not be
executed due te¢ a math error; for example, & divide-by-zero wes ettempied. The definition of math error is
device-specific.

— 273 Macro arror — Indicetes that 2 macre-velated execution error oecurred. This error message should be used when
the device cannot detect the more specifie errors —271 through —278.

27N Macro syntax error — Indicates that & syntacticelly legal macro program data sequence could not be executed due
o & syniax efrar within the macro definition.

-2 Mecro execution error — Indicates that a synaciicaly legal macro progrem date sequence tould not be executed
due 1o seme error in the mecro definition.

— 273 fliegai macra label — Indicates that the macry label defined in the *DMC command was & legal sring syniax, but
tould not be accepted by the device; for example, the label was 0o lang, the same as a comman commantd neader,
ar contained invalid header syntax.

e I74 Macre parameter error - Indicates that the macre definition impreperly used a macre parameter placeholder.

~27h Macro definition too long — Indicetes that & symactioally legal macro program date sequence could not be axecuted
because the string or block contents were too long for the device to handle

—276 Macro recursian error — Indicates thet a syniactically legal macro program date sequence could not be executed

because the device found 1t 1o be recursive.
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SCP! Error Messages
Execution Errors

Table 14-2. SCP1 Execution Errors {continued)

Error Number Error Description

—27 Macro redefiniion not alowed — indicates that & symtacticelly legal macro label in the *DMC command sould not
be exacuted because the macrs label was already defined.

-~ 276 Macro header nat found — Indicates that a syntacticelly legal macro lebel i the *GMC7T query couid not be
executed hacause the header was not previously defined.

280 Program error — Indicates that & downloaded program-related axecution error cccurred. This error message should
ba ysed when the device cannot detect the more specific errors — 281 through —288. A downloaded program i
used 1o add algorithmic capability 1o 2 device, The symtax used in the program and the mechanism for
downloading & program is device-specific.

- 281 fannot create program ~— indicates thal an attempt © create @ program was unsuccessful. One reason for failure
might include not enough memery.

—287 iagal pragram name — The name used 10 raferance & program was invalid; for exampie, redefining an existing
program, deletisg a nonexistent program, or in genersl, referencing a nonedsient progeam.

283 lliegal variahle name ~ An attempt was mede 1o reference 8 nonexisiert variable in @ program.

— 284 Program currently running — Certain operstions deafing with pregrams may be iiegal while the pragram is running;
for example, daleting a rufning program might not be passible,

- 285 Program syniex error — Indicates that a syntax error appears in @ downloaded program. The syntax used when
parsing the downicaded program is device-specific,

- 268 Program runtime error

- 290 Memery use error -~ Indicates that a user request has directly or imdirectly caused an error relszad 16 memory of
fdata_handies [this i not the same as “bad” memery).

—291 Out of memary

292 Referenced name does not exist

w233 Referenced name atready exists

- 284 Incempatible type — Indicates that the type or structure of & memery item is inadequete.
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Device-Specific Errors

An error/event number in the range —399 to —300 or 1 to 32767 indicates
that the instrument has detected an error which is not a command error, a
query error, or an execution error. It indicates that some device operations
did not properly compiete, possibly due to an abnormal hardware or firmware
condition. These codes are also used for self-test response errors. The
occurrence of any error in this class should cause the device-specific error bit
(bit 3) in the event status register to be set.

The meaning of positive error codes is device-dependent and may be
enumerated or bit mapped; the error message string for positive error codes
is ot defined by SCPI and available to the device designer. Note that the
string is not optional; if the designer does not wish to implement a string

for a particular error, the null string should be sent (for example, 42,77}

The oceurrence of any error in this class should cause the device-specific
error bit (bit 3) in the event status register to be set. Events that generate
device-specific errors shall not generate command errors, execution errors, or
query errors; see the other error definitions in this section. :
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SCPi Error Messages
Device-Specific Errors

Table 14-3. SCPI Device-Specific Errars

Error Number Error Description

—300 Devigs-specific error — This is the gensric device-dependant error for devices that cannat detect more specific arrors.
This code indicates only that e Device-Dependent Error has accurred.

- 310 System arrar — indicates thal some error, termed “system error” by the device, has occurred. This code is
device-dependent.

-3 Memory efror — Indicates that an error wes detected & the device's memory. The scope of this errar is
gevice-dependent.

-312 U0 memory lost — Indicates that the protected user deta saved by the *PUD command has besn lost

~313 Cafibration mamory lost — Indicates that nonvolatie caliration data useg by the *CAL?T command has been last.

—314 Savefrecall memory lost — Indicates that the nonvolatile deta saved by the *SAV? command has heen lost.

—-315 Configuration memary lost ~ indicates that nonvolatile configuretion deta saved by the devie has been lost. The
meaning of s error is device-specific.

—330 Self-test feiled

—350 Queus overfaw — A specific code enzered into the queue in fisu of the cede that caused the error. This code
Fidicates that there & ne room in the gueue end an errar gecurred but was not regorded.

— 368 Communication ertor — This IS the generic sommunication error for devices that cannot detect the more specific
errors — 361 through —363.

—361 Parity arror in program message — Parity bit not correct when data recelved, for example, on @ serial port.

—362 Framing error in pragram message — A stop bit was not detected when date was received, for example, 01 @
serigl port ifor example, a baud rate mismatch).

—363 input buffer overrun - Scfware or hardware input buffer on serial part averfiows with date caused by improper

or nonexistgnt pacing,
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Query Errors

An error/event number in the range —-499 to —400 indicates that the output
queue control of the instrument has detected a problem with the message
exchange protocol. The occurrence of any error in this class shall cause the
query error bit (bit 2) in the event status register to be set. These errors
correspond to message exchange protocol errors. One of the following is true:

s An attempt is being made to read data from the output queue when no
output is either present or pending;

e Datain the output queue has been lost.

Events that generate query errors shall not generate command errors,
execution errors, or device-specific errors; see the other error definitions in
this section.

Table 14-4. SCPI Query Errors

Error Number Esror Description

400 Query ersor - This is the generic query error for devices thet cannst detect more specific errors. This code
indicates only that & Query Error has sceurred.

~410 fyery INTERRUPTED - Indicates thet a condition causing an IRTERRUPTED Query error occurred; for
sxample, @ query followed by DAB or GET before  response was completely sent.

—430 Query URTERMINATED — Indicates that a condition causing a1 UNTERMINATED CQuery error oeeurred; for
example, the device was addresset to talk and an incomplete program message was recaived.

430 Query DEADLOCKED — Indicates that 2 conditien causing @ DEADLOCKED Cuery error occurred; for example,
both mput huffer and output buffer are full ard the devise canaat continue.

w84]) Query UNTERMINATED atter indefinite response - Indicates that & query was received in the same program
message after an query requesting an indefinite response was exsouted.
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""hardeopy, 11-37
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address capability, 1-7
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arrays
data, corrected, 6-25
example program to up- and down-load, 8-53
formatted, 6-27
measurement, 6-21
raemory, corrected, 6-25
raw data, 6-22

ASCDATA
example program, 8-31

ASCH, 4.7

ASCH encoding, 4-8

ATN, 14, 1-10

attention

~control line, 1-4

plotter, "1i-39
prmter 11 38

averagmgg 5.25
averaging status ragister set, 5-23

@5). 112
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bmary encodmg 1-4, 4-8
<block>, 10-14
block data, 4-5
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block length
definite, 4-5
indefinite, 4-6

biock parameters, 16-14

biocks
definite and indefinite length, 4-5, 4-6, 10-14

boolean parameters, 16-12

B/R, 11-6

Ba/Rx ., 117

brackets
use of in this manual, 1-3, 10-15

branching, 10-5

graphics, 7-6
buffering user graphics, 12-18
bus
data, 1-4
bus management cornmands, 1-6
byte order, 12-1%
Dytes per point, during data transfer, 6-9
byte swapping, 4-8

Cl, 18
ci2, 18
2,18
3,18
c4, 18
C8, 18

Cabie Loss, 1128
cables, 1.2

[CAL]), 11-23

Cal k', 1125

CALCulate, 10-4, 12-4, 12-5, 12-6, 12.7, 12-8, 12-9
11-28

calibration
full band, 12-28
reflection, example program, 8-48
transmission, example program, 8-46
CALibration, 10-4, 12-10
calibration kit
example program, 8-60

11-30

example program, 8-60
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Cal bu OFF. 11:53
case-sensitivicy, 10-8

CHIAFWD, 6-22
CHI1BFWD, 6-22
CHIRFWD, 6-22
CHISCORRI, 6-24
CH1SCORR2, 6-24
CHISCORRS3, 6-24
CH1SCORR4, 6-24
CH2ZAFWD, 6-22
CH2BFWD, 6-22
CH2RFWD, 6.22
CH2SCORRI, 6-24
CH2SCORR2, 6-24
CH2SCORRS, 6-24
CH2SCORRY, 6-24
change directory, 12-21
<char>, 10-11
character data, 4-4
character parameters, 10-11
circle

to draw, 12-18
ciear graphics, 12-18
clearing registers, 5-4
Clear Program, 11-40
clock, 1142

c ££ 1120

“CLS. 2°6. 5-4, 10-17
celons

se of, 10-5, 10-16

comnmand abbreviation, 10-8
cornmand errers, 14-3
command parser, 1-14
commands
bus management, 1-6
device, 1-6
IEEE 488.2, 10-17
overiapped, 2-3
SCPI standard, 13-3
sequential, 2-2
command sending, 1-6
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command tree, 10-3
COMIMAs

use of, 10-10, 16-16
condition register, 5-4
CONFigure, 12:10
‘Configire VOL.RAM, 11-34
configuring measurements, 8-7

Continmons, 11-12
control
passing, 3-2
CONTrol, 12-11
controller
active, defined, 1-2
defined, 1-2
multiple, 1-7
systemn, defined, 1-2
controller capabilities, 1-9

Gopy File, 11-35
corrected data arrays, 6-25
corrected memory arrays, 6-25
CORRection, 12-27, 12-28, 12-29
correction arrays

up- and down-loading, example program, 8-83
COUPle, 11-11
coupling, 11-11

11-24

example program, 8-109
, 11-8
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) data
block, 4-5
character, 4-4
expression, 4-4
numeric, 4-3
raw, §-22
_ string, 4-4
Data’, 11-18
DATA, 12-40
Data and
data arrays
corrected, 6-25
mnemenics, 6-22
data bus, 1-4
data encoding, 4-7
data format, 12-19
Dataf¥em, 11-18
bata > Mem’, 11-18
Pata on OFF, 11-33
data rate, 1-7
data trace, 12-4
data transfer, 4-2
in ASCII, example program, 8-31
in REAL formas, example program, 3-34
using INTEGER format, exaraple program, 8-38
data transfer size, 6-9
data types, 4-2, 4-3
bCi, 1-8
DCL, 1-10, 112
Detauit 2, 1120
B_éi‘gﬁlt Cal:, 11-28
Default Typ
Define Hraph, 11-39
Define Plottér, 11-38

Define Printer, 11-38
Define Save, 11-33

definite length blocks, 4-5, 10-14
delay

_ electrical, 6-26

Belay.

_ format, 11-22
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déleée programx 12-25
dehmlters 10-13
Delta l“IIrI ot UFF 11-16

et'ecticn--"ﬂp't-iané-, 11-6
demce clear, 1-10, 1-12
device comruands, 1-6
device-specific errors, 14-12
device status register set, 5-15
DIAGnostzc 12-11, 12-12

] , 11-38
dzrect reaci method of accessmg registers, 5-6
discrete parameters, 10-11
Disp Freg fe '
E}zSPan, 10-
L8
chsplay wmdow

pixel coordinates, 12-18

width and height, 12-18

6, 12-17, 12-18, 12-19

double guotes

use of, 10-13
download an IBASIC program, 12-26
draw

circle, 12-18

line, 12-18

rectangle, 12-18

énd or identify
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_control line, 1.5

Ceal, 1123
EQL 1-3
error coeflicient arrays, 6-23
error correction, 6-23
error messages, 12-38, 14-2
error queue, 1-14
to query, 12-38
errors
command, 14-3
device-specific, 14-12
execution, 14-7
guery, 14-14
*ESE, 5-22, 10-17
*ESE?, 5-22, 16-17
*ESRY, 5-22, 10-17
event register, 5-4
example program
ASCDATA, 8-31
CALKIT, 8-60
FAST_CW | 8-42
FAST_PRT, 8-77
FAULT, 8-161
GETFILE, 8-103
GRAPHICS, 8-109
INTDATA, 8-38
LEARNSTR. 8-63
LIM.FLAT, 8-140
LIMITEST, 8-11
LIM_MEAN, 8-147
LIM_PEAK, 8-143
LOADCALS, 8-53
MARKERS, 8-20
MEAS_SRL, 8-152
MKR_MATH, 8-135
PASSCTRL, 8-73
POWERSWP, 8-16
PRINTPLT, 8-70
PUTFILE, 8-105
REALDATA, 8-34
REFLCAL, 8-48
SAVERCL, 8-66
SETUP, 8-8
SMITHMEKR, 8-24
SRL-SRQ, 8-156
SRQ, 8-81
SRQ_INT , 885
TRANCAL, 8-46
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USR..FLOC. 8-165
example programs, 8-2-184
execute an IBASIC command, 12-25
gxecution errors, 14-7
Expand -on OFF. , 11-20
expression data, 4-4
Exterpal Point
trigger, 1312
External Sweep
| rigger, 1112

11-12

11-20

exaraple program., $-42
fast cw
example program, 8-42

example program, 8-161
fault location
~ example program, 8-161, 8-165
Fault Location, 116

Flatness, 11-18
flatness, marker Bmit testing, 8-140
font

label, 12-18
FORMat, 10-4, 12-19
1122
Farn '
format of numerics, 10-11
formatted arrays, 6-27
formatting, 6-27
(FREQ). 11-8

FREQuency, 12-31
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frequency, stop

how to set, 10-10
Frequency Sweep i1
front pane} keycodes, 9-2
Fall
11-40
11-28

general status register model, 5-3
GETFILE

example program, 8-103
go to local, 1-10
graphics

buffering, 12-18

to clear, 12-18

user, 7-2
GRAPhics, 12-18
GRAPEICS

example program, 8-109
graphics buffer, 7-6

| 11-21, 11-39

Grey Scale, 1120
GTL, 1-10

handshake lnes, 1-4
HARD COPY ), 11-37

Ha.rdcopy K11, 1141
hardcopy output
_example prograrm, 8.70
Har ¢ pjf S_reen 11-41
HCOPy 10-4, 12-20, 12-21

HP. B xi)‘ Ip Address 11-41
HP.IB addresses, 1.2

HP-IB cabies 1-2

HP“IB Echo 11-41

HP-IB queues, 1-13

HP-IB requirements, 1-7

, 1120
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1 :TIBASIC:- 11-40
TBASIC-Display, 11-40
IBASIC, Opt. 1C2, 8-2
IBASIC program

to delete, 12-25

to download, 12-25

to load a value, 12-25

to select, 12-25
*IDN?, 10-17
IEEE 488.2 cornmon cormmands, 10-17
IFC, 1-4, 1-10

Impedance Hay
format, 11-22
implied mnemenics, 10-9

how identified in this manual, 1-3
implied variables, 10-9

how identified in this manual, 1-3
indefinite block length, 4-6
indefinite length blocks, 10-14
INITiate, 10-4, 12-21
INITIATE, 10-9
input queue, 1-13

interface capabilities, 1-8
interface dlear, 1-4, 110

,11-84
ment arrays, 6-21
11.20

1. 14,18
label

to draw, 12-18

label font, 12-18

LAE 11-41

language, 12-20
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LEO, 1-8
LEARNSTR
example program, 8-63
learn string, 12-39
example program, 8-63
Lewel: 11-10
LIM_FLAT
example program, 8-140
LIMit, 12-4, 12-5, 12-6
limitations
length of HP-IB cables, 1-7
number of devices, 1-7
LIMITEST
example program, 8-11

, example prograrn, &-11
Limit Test on OFF, 11-19
Linit Te
LIM_MEAN

example program, 8-147
LIM.PEAK

example program, 8-143
Ine

to draw, 12-18
L g'.:, 11-22
Lin Mag Units, 11-22
listener
_defined, 1-2
Lo, 1-11
icad & value in an IBASIC program, 12-25
LOADCALS

example program, 8-53
local lockout, 1-11
g, 11-22

Lover

'IBASIC display, 11-40
lower-case

use of, 10-15
lower-case lettering, 10-8
ss, 11-8
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*LRN?, 10-17, 12-38
LRNLong?, 12-39

Mag dBmV, 11-22
Mag dBuV, 11-22
Mag dBV. 11-22

hardcopy, 11-38
MARKer, 12-6, 12-7, 128
(VARKER), 11-15
Marker ‘Function:
marker limits
example program, 8-140
example programs, 8-143, 8-147
marker ath
example program, 8-135

exa.t_‘;}pk_a program:, 8-20
er | 11-16

er S

trace, 6-26

Hax Search, 11-16

mean ampiitude, marker limit testing, 8-147
GEas D) 116
GEATD), 110
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Neasure Loads', 11-24
measurement

basic setup exarple program, 8-8
measurement arrays

internal, 6-21
measurements

to configure, 8-7
measurement setup

Measure Thrus,
measuring status register set, 5-23

Memory ., 11-18
memory allocation, 12-25
Memory arrays

corrected, 6-25
(MENU), 11-12
message exchange, 1-13
messages

error, 12-88, 14-2
message transfer scheme, 17
message window

clear current, 12-16

enable/disable, 12-16

off, 12-18

remove user-defined, 12-16
_user-defined. 12-16
Meters, 11-12
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L 11-39

; __}_e Dnly 13-89
MMBMory 10-4, 12-22, 12-23
mnemonics
imphed, 10-9
_ J.mphed how identified in this manual, 1-3

muitiple ccmmanés 10-7
muitiple controller capability, 1-7

no pendmg operation, 2-B

\IPO 25

NR1, 1611
NR2, 10-11
NR3, 10-11
<nwn>, 10-10

numeric formats, 16-11
numeric parameters, 10-10
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{) offset and scale, 6-27
fne Port
cal, 11-26
<ON|OFF>, 10-12
=0PC, 2-5, 10-17
*QPC?, 2-5, 10-18
Operating Paraveters , 11-41
operational status register set, 5-24
*OPT?, 10-18
options, 10-18
QUTPut. 10-4, 12-23
output queue, 1-14
overlapped comrnands, 2-3

P parallel poll, 1-11
parameters
block, 10-14
boolean, 10-12
character, 10-11
discrete, 10-11
numeric, 10-10
string, 10-13
parameter types, 10-10
parser
command, 1-14
pass control, 3-2
PASSCTRL
example program, 8-73
passing contro}, 3-2
example program, 8-73
*PCB, 1-12, 10-18
peak-to-peak, marker limit testing, 8-143
pen, 11-38
move, 12-18

_;_hééé.:ﬁq';_f:ﬁs'éj;., 11-14
pixel coordinates
display window, 12-18
plotting and printing
example program, 8-70
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POWer, 12-24, 12-33
(BOWER), 1110

power sweep

example program, 8-16
Powey B, 11-11

example program, 8-16
PPC, 1-11
PPD, 1-11
PPE, 1-11
PPU, 1-11

P 1 wt

prmtlng and piottihg
example program, 8-70
PRINTPLY
example program, 8-70

11-38

program

how to download, 12-25
PROGrarm, 10-4, 12-25
prograrmming fundamentals, 1-9
programs

examples, 8-2-194
*PSC, 10-18
PUTFILE

example program, 8-106

guery errors, 14-14

query response gereration, 1-15
query the error queue, 12-38
questionable status register set, 5-19

queie
error, 1-14
input, 1-13
output, 1-14
queunes, 1-13
quotes
use of, 10-13
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R R, 116
Bx ., 117
ratio caleulations, 623
raw data arrays, 6-22

1
format, 11-22
REAL, 4-7
REALDATA

example program, 8-34
recalling and saving
__exarmnple program, 8-66
Recall Program, 11-34
‘Recall State, 11-33
rectangle

Reference:
REFLCAL
. 2xernple program, 8-43

reflaction cal, 11-26
reflection calibration

8-48

Refl Port Extension, 11-31
register model
status, 53
registers, 52
how o use, 5-6
register sets, 5-10
remcte enable, 1-11
control line, 1-5
REN, 1-5, 1-11

Rename 11.35

__i._?:.é*_—rSaﬂa_re-_'P;:_o am, 11-34

Bestore Defaults
cal, 11-23

Index-19
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RF ; 11-16
REONoFf, 11-10
RLI1, 1-8

ROUTe, 12-26
RQS. 1-12

*RST, 2-6, 10-18
Run’, 11-40

Saturation) 11-20
Save ASCII, 11-33
Save AUTOST:, 11-34
Save Program, 1134
SAVERCL

example program, 8-66
SAVE RECALL]J, 11-33
‘Save State, 1193
saving and recalling

example program, 8-66
SCALE ), 11-14
scale and offset, 6-27
Scale/Div, 11-14
SCP!

defined, 10-2
SCP] conformance, 13-2

SCPI errors, 14-2
SCFI standard commands, 13-3

Sea gt 1117
select a program, 12-25

semicolons
use of, 10-7, 10-16

sending corimands, 1-6

SENSe, 10-4, 12-27, 12-28, 12-29, 12-30, 12-31, 12-32
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sequential commands, 2-2
serial poll, 1-12
service request
control line, 1-5
method of accessing registers, 5-7
Set Clock, 11.42
Set Day.
set c_ioi:k, 11-42
Set Hour
~ set clock, 11-42

_'_'_'_s'et cibck_, 11-42
Set. b
~ set clock, 11.42
Set Per Numbe
setting the stop frequency, 10-10
SETUP
exampie program, 8-8
Set: Year
© set clock, 11-42
SH1, 18
Show Clock. 11-20
Single, 11.12
single quotes
use of, 10-13
size
disk, 11-34
Lrace data transfer, 6-9
; - Ch
SMITHMKR
exarmple program, 8-24
softkey labels
user-defined, 12-16
SOURee, 10-4, 12-33
spaces
~use of, 10-10, 13-16
Shan 115
SPD, 1-12
SPE, 1-1

11-20
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SR1, 1-8
*SRE, 10-18
*SRE?, 10-18
SRL., 116

SRL Cable Scan
SEL cal, 11-28
SRL example programs, 8-152, 8-156
SRI1...SRQ

example program, 8-156
SRQ, 1-5, 57

example program, 8-81
SRQ-INT

example program, 5-85
standard event status register, 5-3
standard event status register set, 5-20

St €5, 11-16

STATus, 16-5, 12-34, 12-35, 12-36
PRESet Settings, 5-25

status byte register, 5-3, 512

status register
example program, 8-85

status register model, 5-3

status registers, 5-2

*3TB?, 10-19

Sto -5
stop frequency
__how to set, 10-10
Step Power, 11-10

11-12

<string>, 10-13
string data, 4-4
string paramaters, 10-13
structural refurn ioss
example program, 8-152, 8156
subsystemns, 10-3
SWAPped, 12-19
SWEep, 12-32

SWEEP ). 11-11




Set, 11-43

SHR 11 22

Sync Green on’ ﬁI-'F 11-43
synchronizing, 2.3

syntax surnmary angd conventiens, 10-15
SYSTem 10 5 12 37, 12-38, 12-39

system céntm]ler.
defined, 1-2

System Contrv.;:.ller 1141

(SYSIEM OPTIONS), 11-40
System 20, 11-30

16, 1-8
take control talker, 1-12
talker

defined, 1-2

Taxget Va_:;ue 1117

TCT, 112
TED, 1.8
TEST, 12-39
;1120
N L 11-20, 11-39
TRA.Ce 10-5. 12-40
- T off, 11-39

trace data transfer size, 6-9
trace math, 12-9
trace math operation, 6-26

TRANCAL
.example program, 8-46
transferring data, 4-2
using INTEGER format, example program, 8-38
transferring data in ASCI
example program, 8-31
transferring data in REAL format
exarmple program, 8-34
transform, 6-26
transition registers, 5-4
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transmission cal, 11-23
transmission calibration
_example program, 8-46
Transmissn, 11-6

Trigger:, 1112
TRIGger, 10-5, 12-40
Trigger e, 11.12

Upper.

IBASIC display, 11-40
upper-case

use of, 10-15
upper-case lettering, 10-8

program, 8-160, 8-165

eésage, 12-16

user graphics

exampie program, 8-109
using graphics, 7-2
USR.FLOC

example program, 8-165

Y/ variable
impled, 10-8
variables
implied, hew identified in this manual, 1-3
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*WAI, 2-5, 8-8, 10-1%
Wide . 11-32
WINDow, 12-18, 12-19
WIiNDowl, 7-2
WINDowl0, 7-2
WiNDow2, 7-2
window geometry, 7-4
window queries, 7-5

X, 117
Xon/Xoff , 11-37

Zeroing .
aute, 11-30, 12-10
manual, 11-30
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