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HP-IB Programming

This document is an introduction to programming your analyzer over the
Hewlett-Packard Interface Bus (HP-1B). Its purpose is to¢ provide concise
information about the operation of the instrament under HP-IB control.

It provides some background information on the HP-IB and a tutorial
mtroduction using programming examples to demenstrate the remote
operation of the HP 8711. The examples are provided on two disks that are
included with this guide. Both disks contain the same examples written in
HP BASIC; only the disk format is different. These programs can run on the
analyzer’s internal controller (Option 1C2} or on an external contreller.

o Exgmple Programs Disk — DOS Format : part number 08712-10001
o Fxomple Programs Disk — LIF Formal . part number 08712-100062

You should become familiar with the operation of vour network analyzer
before controiting it over HP-IB. This document is not intended to teach
programming or to discuss HP-1B theory except at an infreductory level.
Related information can be found in the foliowing references, Contact the -
nearest HP sales office for ordering information. A hist of HP sales and service
offices can be found in the “Specifications and Characteristics” chapter of the
User's Guide.

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

» Information on HP Instrument BASIC is available in the HP Istrusnent
BASIC User’s Handbook.

» Information on HP BASIC programming is avaiiable in the manual set for
the BASIC revision being used. For example: BASIC 6.0 Progrowming
Techniques and BASIC 6.0 Language Reference.

» Information on using the HP-1B is avaiiable in the Tutorial Description of
the Hewlell-Packard Fterface Bus (HP literature no. 5021-1927).
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Introduction to HP-IB Programming

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

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

HP-IB 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
ancther. 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
centrol lines to specify the talker and listener in a data exchange. When an
HP-IB systern contains more that one device with controfier capabilities,

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 controiler or system controller at different times.

HP-IB addresses provide a way to identify devices on the bus. The active
controller uses HP-1B addresses to specify which device talks and which
device listens during a data exchange. This means that each device’s address
must be anique. 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 address on the analyzer use the softkeys located in the

(SYSTEM GPTICGNS) menu. The factory default address for the analyzer
is 16,
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Introduction te HP-1B Programming

E
™ HOTE
| Throughout this manual, the following cenventions are used:

Square brackets ([ 1) are used to enclose & keyword thaet is optional or implied when
programming the command; that i, the instrument will process the sommand to have the same
effect whether the option node i omitted or not.

Parameter types {< >) are distinguished by enclosing the type name in angle brackets.

A vertical bar (]} cen be read as “or” and is used to separate alternative parameter aptions.
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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 commands and data sent on these Hnes is
typically encoded in the ASCI format, although binary encoding is often used
to speed up the transfer of farge arrays. Both ASCI and binary data formats
are available to the analyzer. In addition, every byte transferred over HP-IB
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 technigue forces data transfers to oceur 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 controiler uses this line,
When this line is true (low) all devices (addressed or not)
unaddress and go to an idle state,

ATN Attention. The active controtler uses this line to define
whether the information on the data bus is 2 command or is
data. When this lire 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

EOI

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 pudl the
SRE line for a variety of reasons.

Remote Enable. Only the systern controller 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
the device to front panel operation). When this line is sef
false (high) the bus and all devices retarn to local operation.

End or identify. This line is used by a talker to indicate the
last data byte in a multiple byte transmission, or by an
active controller to initiate a paralle! poll sequence. The
analyzer recognizes the EOI line as a terminator and it pulls
the EOI line with the last byte of a message output (data,
markers, piots, prints, error messages}. The analyzer does
1ot respond to paraliel poll.
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Sending Commands

Comraands are sent over the HP-IB via a controller’s langnage 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 commands, which control the HP-IB interface.
e Device commands, which control analyzer functions.

Langeage systerns usually deal differently with these two kinds of HP-IB
commands. For example, HP BASIC uses a unique keyword to send each bus
management comrmand, but always uses the keyword QUTPUT to send device
commands.

The following example shows how to send a typical device coramand:
OUTPUT 716;"CALCULATE :MARKER : MAXIMUM"

This sends the command within the quotes (CALCULATE : MARKER : MAXINMUM)
to the HP-1B device af address 716, I the device is an analyzer, the command
instructs the analyzer to set a marker to the maximurm point on the data
trace.
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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 gystem.

Maximum 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
maximurn of 1 talker and 14 listeners at one
Hme.

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

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

The analtyzer has the following interface capabilities, as defined by the

[EEE 488.1 standard:

SH1 full Source handsheke capabiiity

AH1 full Accsptor handshake capability

16 basic Telker, Serial Poll, no Telk Only, unaddress i MLA
TEC no Extended Teker capabifity

14 hasic Listener, no Listen Only, unaddrass if MTA

LED no Extanded Listener capability

SR1 full Service Request capability

RL1 full Remoteftocal capebility

Bt full Bevice Clear capabifity

1 System Controller capability

£2 send IFC and take charge Controller capability

L3 send REN Controller capabifity

cat respond 1o SRO

cgt send IFC, receive contral, pass control, pass control to salf
122 ssnd iF messages, receive control, pass cantrol

E2 tristate drivers

o full device trigger capability

PPe no perellel poll capability

1 only wihon an HP Instrument BASIC program is rumning

2 only when an HP Instrument BASIC program is not running

1-8




Programming Fundamentals

This section includes specific information for programming yvour network
analyzer. It includes how the analyzer interacts with a controller, how data
is transferred between the analyzer and a controller, and how to 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 the analyzer, select either

softkey in the

{SYSTEM OPTIONS} meni.

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

When the gnalyzer is used with another controller on the bus, it is usually
configured as a talkerdistener. In this configuration, when the analyzer is
passed control it can function as the active controller.

1-9
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Device Clear (DCL)

Go To Lecal (GYL)

Interface Clear ({FC}

Response to Bus Management Commands

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

the interface I8 in coramand mode or data mode, When the interface is

in commmand mode (ATN TRUE) a controller can send bus management
comrmands 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
perform g particular interface operation.

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

When the analyzer receives this cormand, it:

» Clears its input and output gueues.

o Resets its command parser (3o it is ready to receive a new program
message).

» Cancels any pending *0PC command or query.

The command does not affect:

» Front panel operation.

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

e Any instrument settings or registers (aithough clearing the output gueue
may indirectly affect the Status Byte’s Message Available (MAV) bit).

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

This command causes the analyzer to halt all bus activity. It discontinues
any input or output, although the input and sutput queues are not ceared.
Il the analyzer is designated as the active coniroller when this command is
received, if relinquishes control of the bus to the system controller. If the
analyzer is enabled to respond to a Serial Poll it becomes Serial Poll disabled,
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Local Lockout (LLO)

Parallel Pall

Remate Enable (REN)

intredustion to HP-IB Programming
Pregramming 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.

res that the analyzer's remote softkey menu (including the

softkey} is disabled when the analyzer is in the remote
rﬁode 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 froni-panel operator to return the analyzer to
iocal mode.

The gnalyzer ignores all of the following parallel poll commands:

Parailel Poll Configure (PPC).
Parallel Poll Unconfigure (PPU).
Parallel Poll Enzble (PPE).
Parallel Poll Disabie (PPD).

. & & 9

REN ig 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) command or until the REN line is
set FALSE.

When the analyzer is in remote mode and local lockout mode, all front panel
keys are disabied. 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 keys that are available for use by a
program. The eighth softkey is the
front-panel operator to return the analyzer {o local mode, enabling all other
front-panel keys.
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Selected Device Clear
{SBC)

Serial Pall

Take Contrel Talker
{TCT}

introduction: 1o HP-1B Programming
Programming Fundamentals

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

When the analyzer receives this command it:

e (lears its input and output gueues.

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

s Cancels any pending *0PC comumand or guery.

The command does not affect:

« Fron{-panel operation,

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

s Any analyzer settings or registers (although clearing 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 enter the serial poll mode.
While the analyzer is in this mode, it sends the contents of its Status Byte
register to the controller when addressed to talk.

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

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

If the analyzer is addressed to talk, this command causes it to take control

of the HP-IB. Tt becomes the active controller on the bus. The analyzer
automatically passes control back when it compietes the operation that
required it to take control. Control is passed back to the address specified by
the #*PCB cormmand (which should be sent prior to passing control).

i the anaiyzer does not reguire control when this command is received, it
immediately passes control back.
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HP-IB ﬂ.ueue.s

Message Exchange

The analyzer communicates with the controller and other devices on the
HP-IB using program messages and response messages. Program messages are
used 1o send commmands, queries, and data to the analyzer.

Hesponse messages are used to return data from the anaiyzer. The syntax for
both kinds of messages is discussed in Chapter 14,

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

« The analyzer only tatks affer if receives a terminated query (see “Query
Response Generation” later in this section).

# Once it receives 3 terminated query, the analyzer expects to talk before it is
told to do something else.

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

s An input quene.
s ATl error queue.
e« An output gueue,

Input Queue,

The input quene {emporarily stores the following until they are read by the
analyzer's commmand parser:

e Device commands and queries.
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 f¢ send muitiple
program messages to the analyzer without regard to the amount of time
required £0 parse and execute those messages. The queue holds up o
128 bytes. It is cleared when:

» The anatyzer is turned on,
e The Device Clear (DCL) or Selected Device Clear (SDC) command is
received.

1-13




Command Parser

Introductien to HP-B Programming
Programming Fundamentals

Error Queune.

The error queue temporarily stores up to 29 error messages. Each time
the analyzer detects an erroy, 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 controlier. Error messages are
delivered to the output queue in the order they were received,

The error queue is cleared when:

s All the error messages are read using the SYST:ERR? guery.
e The analyzer is turned on.
¢ The *CLS command is received.

Output Quene,

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

e The message is read by a controller.

s The analyzer is turned on.

& 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. If analyzes the messages to determine
what actions the analyzer should take.

One of the parser’s most important functions is to determine the position of a
programn message in the analyzer’s command 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:
s The analyzer is turned on.

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

» A colon immediately follows a semicolon in a program message. (For more
information see “Sending Multiple Commands” in Chapter 10.)

e A program message ferminator is received. A program message terminator
can be an ASCII carriage return (“r) or newline character or the [IP-IB
END message {EOI set true).

1-14




Guery Response
Generation

Introductian to HP-IB Programming

When the analyzer parses a query, the response to that query is placed in
the analyzer's output gueue. The response should be read immediately after
the query is sent. This ensures that the response is not cleared before it is
read. The response iz cleared when one of the following message exchange
conditions occurs:

o Unterminated condition — the query 1s not properly terminated with an
ASCII carriage return character or the HP-IB END message (EOI set true)
before the response is read.

o Interrupted condition — a second program message is sent before the
response to the first is read.

o Buffer deadlock — a program message is senf that exceeds the length of the
input queue or that generates more response data than fits in the output
guene.
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Synchronizing thé 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 vou send a particular command or query.

Device commands can be divided into two broad classes:

+ Sequential cormmands.
» Overlapped commands.

Most of the analyzer’s commands are processed sequentially. A seguential
command holds off the processing of subsequent commands until it has been
completely processed,

Some commands do not hold off the processing of subsequent commands:
they are called overlapped commands.
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Overlapped Commands

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

The analyzer has the following overlapped commands:

ABORt

CALibration:ZERD:AUTD
CONFigure{1{2]
DIAGnostic:CCONstants :LOAD
DIAGnostic:CC0Nstants :STORe:DISK
DIAGnostic:CCONstants :STORe :EEPRom
DIAGnostic:DITHer '
DIAGnostic:SPUR:AVDid

HCOPy[: IMMadiate]
INITiate[1]2]:CONTinuous
INITiate[1123[:IMMediate]

MMEMory :LOAD:STATe

OUTPut [:STATel

PROGram[:SELected] :EXECute
SENSe[1]2]:4VERage:CLEar
SENSe[1[2] : AVERage:COUNt
SENSe[112] :AVERage[:STATe]
SENSe[112]:BWIDthI:RESolution]

SEKSe[1]2]
SENSe[1]2]
SEESel1]2]
SENSe[1]2]
SEkSe[112]
SENSe[1]2]

:CORRection
:CO0RRection
:C0RRection
:CO0RRection
:CORRection
:CORRection

SENSe:CO0UPLe
DETector[:FUNCtion]
DISTance:STARt (Option 100 only)
BISTance :STOP (Option 100 only)
FREQuency : CENTer
FREQuency :MODE (Option 100 only)

SENSe[112]:
SENSe[1]2]:
SENSe[1i2]:
SENSel[1]2]:
SENSef1]2]:

:COLLect[: ACQuire]

:COLLect:ISTate [; AUTO]

:COLLect ;METHod
:C0LLect :SAVE
:CSET[:8FELect]
[:STATe]

2-3




Synchronizing the Analyzer
and a Controlisr
Overlapped Commands

SENSe[1]2] :FREQuency: SPAN
SENSe[112] : FREQuency : SPAN : MAX imum

SENSe[1{2] :FREQuency: STARt
SENSe[1]2] : FREQuency: STOP

SENSe[112] :FUBCtion

SENSe[112] :FUNCtion:SRL:SCAN[:IMMediate] (Option 100 oniy)
SENSe:R0SCillator:S0URce

SENSe[112] :STATe

SENSe[1]2] :SWEep:POINts

SENSe[1]2] : SWEep:TIME

SENSe[1]2] :SWEep: TIME: AUTD
SENSe:SWEep:TRIGger:30URce

S0URce[112] :POWer[:LEVel] [:IMMediate] [:AMPLitude]
SYSTem:PRESet

TRACe[:DATA]

TRIGger [:SEQuence] :S0URce

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

*WAT Holds off the processing of subsequent commands unsil the NPO
flag 18 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 (buf not execuied) while waiting for the
NPO flag to be set. Use of the #*WAI command is demonstrated in
the SETUP example program.

*JPC? Places a 1 in the analyzer’s output queune when the NPO flag is set
to 1. I the program is designed to read the output gueue before it
continues, this effectively pauses the controller until all pending
overlapped commands are completed. Use of the #0PC? command is
demonstrated in the TRANCAL and REFLCAL example programs.

*{4PC 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 ali pending overlapped
corands are completed, This synchronizes the controller to the
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corapletion of an overlapped coramand, but also leaves the controller
free to perform other tasks while the command is executing.

NGTE

*0PC only informs you when the NPD flag is sat ta 1, it doss not held off the processing of
subseguent commands. No commands sheuld be sent to the analyzer between sending the *[QPC
command and receiving the service reguest. Any command sent will be executed and may affact how
the instrument respands to the previously sent *0PC.

The *CLS and *RST comrands carcel any preceding *8PC command

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

NGTE

Use #WAT, *0PCT or *0PC whenever overlappsd commands ere used. A recommended technigue
is to send *WAT at the end of each group of commands.




CAUTION

Synchronizing the Analyzer
and a Conirelier

ALWAYS trigger an individual sweep (using *0PC? and waiting for the

reply) before reading data over the bus or executing a marker function. The
analyzer has the ability to process the comumands 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 results are invalid.

The command to use (in an IBASIC 0UTPUT staternent) is:

OUTPUT @Hp8711;"ABOR; :IEIT:CONT OFF; :INIT;=0PC?"
ENTER @Hp8711;Cpc_done

or another form of the :INITiate[1|2] [:IMMediatel command combined
with the *0PC7? query.

Refer to “Teking Sweeps” in Chapter 6 for more information.
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Passing Control

When an external controlier is connected to the analyzer with an HP-IB
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 analvzer compietes
the operation, it antomatically passes control of the bus back to the external
controller.

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

NOTE

Pass Control s not needed to control peripherals connected 1o the serial or parallel ports.

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

e The analyzer must know the controller's address so it can pass control
back.

¢ The controlier must be informed when the analyzer passes control back.
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The following is a procedure for passing control:

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

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

3. 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 vatue of 32.)

4, Enable the controller to respond o the service request.

5. Send the command that reguires control of the bus followed by the *0PC
command.

6. Pass control to the analyzer and wait for the service request. The service
reguest indicates that the command has been completed and conirol has
been passed back o the controller,

NMOTE

For this procedure to work properly only the command that requires control of the bus should be
pending. Other everlepped commands should not. For more information on overlanped commands, see
Chapter 2, "Synchronizing the Anslyzer and a Controller”
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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 DIO8. 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:

e The different data types used during data transfers.
o Data encoding used during transfers of numeric block data.
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Data Types

The uses a nurmber of different data types during data transfers. Data transfer
OCCUrs in response to a query. The data 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, C, -1, 123, -12345). This is the
response type for boolean parameters as well as some
numeric parameters.

NR2 data Floating point numbers with an explicit decimai point (such
35 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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Character Data

Character data consists of ASCI characters grouped together in mnemonics
that represent specific instrument settings (such as MAXimum , MINimum

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

String Data

String data consists of ASCH characters. The string must be enclosed by a
delimiter, either single guotes (*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 guotes.

4-4



Data Types end Encoding
Data Types

Definite Block Length

Block Data

Block data are typically used to transfer large quantities of related data (like a
data trace}. Blecks can be sent as definite lenigth blocks or indefinite length
blocks — the instrument will accept either form. The analyzer always returns
definite length block data in response to gueries.

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 wilt follow in <data_bytes>. An example IBASIC (or HP BASIC)
staternent, to send ABC+XYZ as a definite block length parameter is shown,
note that the data bieck contains seven bytes (7) and only one digit is needed
to describe the biock length 1,

QUTPUT T716;"#17TABC+XYZ"

NOTE

This analyzer will send an additional < “ > with EDI asserted for definite black fength transfers. The
definite length block form for your analyzer is:
#<num_digits><num_bytes><data_bytes><Cp><E0I>

<num_bytes> is the number of <data_bytes> without counting <Cr><EDI>.




Indefinite Block Length

Data Types and Encoding
Data Types

The general form for an indefinite block length transfer is:

#0<data_bytes><Cp><EQRI>

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

QUTPUT 716;"#0ABC+XYZ" ,END




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 foating-point numbers. Data
transfers of the REAL, 64 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 poins represented
by a set of three 16-bif Integers. This is the insfrument’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 TNTDATA
and LOADCALS example programs.

ASCii specifies the numeric data type (NR1, NRE2 or NRS syntax).
The data is transferred as a series of ASCl-encoded numbers
separated by commas. ASC1i formatted data transfers are
demonstrated in the ASCDATA example program.

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

PROGram/| :SELected] :DEFins
SYSTem:SET
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Data Enceding for Large Data Transfers

ASCII Encoding

The ANSI X38.4-1977 standard defines the ASCI 7-bit code. When an
ASCH-encoded byte is sent over the HP-IB, bits 0 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 nwmber in the block can be specified.
For exampie, the following command returns ali numbers as NR3 data with 7
significant digits.

FORMat:DATA ASCii,7

Binary Encoding

When binary encoding is used for large blocks of data, all numbers in the
block are transferred as 32-bit or 64-bit binary floating point numbers or as
an array of 16-bit integers. The binary floating-point formats are defined in
the IEEE 754-1885 standard.

FCRMat :DATA REAL, 32 -selects the IEEE 32-bit format (not supported by
IBASIC or HP BASIC).

FORMat :DATA REAL , 64 --sclects the IEEE 64-hit format,.
FORMat :DATA INTeger, 16--selects the 168-bit integer format.
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Byte Swapping

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

FORMat :BORDer SWAPped selects the byte-swapped format
FORMat:BORDer NORMal  selecis the standard formaol
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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 8,
“Example Programs.” These programs include SRG and GRAPHICS 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 availabie
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 controiled 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 (bif 15) in the larger registers is always set to 0.

— Condition Reglster { STATus:<mnemonic>:COMDition?
i Positive Transition Filter { STATusi<mnemonis>:PTRansttion )
Megative Transition Filter { STATus:<mnemanic>NTRansition )

s Event Register { STATus <mnamoric=[FYENT? )
i e Enable Register | STATus:<mnemonic>:ENASe }
Sit Weights _l_ [
A Bit O eondition [0 | I [ . %% .
112 Bit 1 condition | 1 | T b »
t2 4 Bit 2 condition 12, ] s P | #;
3.8 |3 ] A o -
1% ] T = - o
51 2z B T ] ) o E
5| 6é = il - - 2
é 1’2%56 _;-: § 'EI: — - &é —&  To Summary Bit
S| 52 3 S &
73] 1024 m L . . >
| 2.048 Bl 1T 1 _ &
2] 4096 i L N n »
3| 800 = 7T - - .
|14 16,384 g | TiL | L i
18] 32768 Bit 15 condition |15 TiL " - “5

Figure 5-1. General Statos Regisier Model
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General Status Register Modal

Condition Register

Condition registers continuously monitor the instroment’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 a specific bit
becoraes true, the bit is set t0 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 only 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 *CLS {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 condifion change to be reported, the corresponding event bit is set
to 1. Once set, an event bit is no longer affected by condition changes. It

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.
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Enable Register

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

is inclnded in the logical ORing process that determines the state of the
summmmary bit. (The summary bit is only set to 1 if one or more enabled event
bits are sef to 1.) Summnary bits are recorded in the instrument’s status byte.
Enable registers are read-write and are cleared by *CLS {clear status),

Fositive
Transition
Register
D l Enable
% . Register
_ AND —
L ey MM\“’”“ — Ew B Toy
L e ] ! OR AND  F——® Summary
e -/ Bit
Condition Evant
Hegister e Hegister
egister N N

; J MNote:

(N The Event Regisier remains set until it is read
Nagative or the #CLS command is sent,
Transition

Hegister

Figure 5-2. Flow of information within a register set
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How to Use Registers

There are two methods of accessing the information in status registers:
s The direct-read method,
e The service reguest (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 question. 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 containg the bit that monitors the condition.
2. Send the unique HP-1B query that reads that register.

5. 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 SEQ 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 commands to enable the bit that monitors the condition and to
enable the surumary bits that report the condition to the RQS bit.

4. Enable the controller to respond to service reguests,

When the condition changes, the analyzer sets its RQS bit and the HP-IB's
SRQ line. The controlier is informed of the change as soon as it occurs. The
time the controller wowld otherwise have used to monitor the condition can
now be used 10 perform other tasks, The controller’s response to the SRQ is
determined by the program being run.
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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 cther Status Service
register Byte Reqguest
sels ragistar enable
register
0] |
nm L
(e -
g _
7
5 i |
P ] [ ——y Ed !
g % - !
N Service {
Service Hequest # J
Reguest gt PIOCESS

{ERO}

Figure 5-3, Generating a Service Request




Using Status Registers
The Service Reguest Process

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

When a register set causes its summary 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:

e The corresponding bit of the Service Request enable register is
also set to 1.

¢ 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 controlier reads the Status Byte register with a
serial poll).

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

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

NBTE

When the analyzer's Status Byte is resd with a serigl paol,, the RUS bit is reset to 0. Other bits in the
register are not affected.

As implied in Figure b-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 *8TB allows yvou to
access the bit's MSS function,
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The Analyzer’s Status Register Sets

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

Status Byte *STB? and *SRE
Device Status STATus:DEVice
Limit Fail STATus : QUEStionable: LIMit

Questionable Status STATus :QUEStionable
Standard Event Status *ESR? and *ESE

Measuring Status STATus : OPERation:MEASuring
Averaging Status STATus :OPERation:AVERaging
Operational Status STATus :QPERation

Their reporting structure is suramarized in Figure b-4. They are described in
greater detail in the following section.

NOTE

Register bits not explicitly presented in the following sections are not used by the analyzer, A guery to
one of these bits returns & value of 0,
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Status Byte

The Status Byte register set surnmarizes the states of the other register sets
and monitors the analyzer’s outpuf queue. It is also responsible for generating
service requests (see “Generating a Service Request” earlier in this chapter).
See Figure 5-b.

e 27581 0N (bit & = Reguest Service)
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Device Status Summary |2 | | 0 E
Questionable Status Summary {3 | o &
Mesgage Avaifable |4 | | By 0 i
Standard Event Summary & L 2 i
Reguest Service/Master Summary Status  [rosusss = 1] 7”;' E
Cperational Status Summary 7 w7 !

Figure 5-5. The $tatus Byte Hegister Set

The Status Byte register set does not conform to the general status register
maode! described 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 enabie 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 Status

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 when one or more enabled
bits in the Questionable Status event register
are set to 1.

{(bif 4) is set to 1 when the ouiput queue
contains a response message.

(bit 5} is set to I when one or more enabled
bits in the Standard Event Status event
register are set to 1.

(bit 6, 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 1 by the service request process (see
“Generating a Service Request” earlier in
this chapter).

(bit T)is set to 1 when one or more enabled
bits in the Operational Status event register
are set to 1.
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The Analyzer's Status Register Sets

The commands used to read and write the Status Byte registers are listed

below:
SPOLL

*3TB7

*SRE <num>

*SRE?

an IBASIC (or HP BASIC) cormmmand used in the service
request process to determine which device on the bus is
requesting service.

reads the value of the instrument’s status byte. This is 2
non-destructive read, the Status Byte is cleared by the *CLS
command.

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

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
parameters,

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

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

Limit Fail Register Set
The Limit Fail register set monitors limit test results for both measurement
channels,

Bits in the Limit Fail condition register are sef to 1 under the following
conditions:

Channel 1 (bit 5} is set to 1 when Hmit testing in enabled and any point
Limit Failed on channel 1 fails the limit test.

Channel 2 (bit 1) is set to 1 when limit testing in enabled and any point
Limit Failed on channel 2 fails the limit test.
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Questionable Status Register Set

The Questionable Status register set monifors conditions that affect the
qualify 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
Fail event register are set to 1.

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 5-6

e #EBRT
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128 Powsr On |7 . s

Figure 5-6. 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 similar

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 enable
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):

e The *0QPC cormmand is sent to the analyzer,

¢ The analyzer completes all pending overlapped
cornrnands.
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The Analyzer's Status Register Sets

Request Control

Query Error
Device Dependent
Error

Execution Error

Command Error

Power On

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

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

¢ 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 cormmand parser detects a guery
error,

(bit 3) is set to 1 when the command parser detects a
device-dependent error.

{(bit 4) is set to 1 when the cormmand parser detects an
execution error.

{bit 5} is set to 1 when the command parser detects a
comzmnand error.

(bit 7)is set to 1 when you turn on the analyzer.

The commands used to read and write the Standard Event Status registers are

listed below:

*ESR? 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.

*ESET reads the current state of the standard event status enable
register.




Using Status Hegisters
The Analyzer's Status Register Sets

Measuring Status Register Set

The Measuring Status register set ronitors conditions in the analyzer's
measurenment process.

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

Charnnel 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 frace averaging function is in use,

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

Channel 1 Averaging  {bit 0) is set to 1 while the analyzer is sweeping on
channel 1 and the number of sweeps completed
{since “average restart”™} is less than the averaging
factor.

Channel 2 Averaging  (bit 1) is set to 1 while the analyzer is sweeping on
channel 2 and the number of sweeps cormpleted
(since *average restart”) is less than the averaging
factor.




Using Status Registers

The Analyzer's Status Register Sets

Operational Status Register Set

The Operation Status register set monitors conditions in the analyzer’s
measurement process, disk operations, and printing/plotting operations. Tt
also monitors the state of the current HP Insirement BASIC prograr.

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

Calibrating
Settling
Measuring
Correcting
Averaging
Hardeopy
Running

Test Running

Program Running

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

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

{bit 4) is set to 1 when one or more enabled bits in th
Measuring Status. event register are set to 1.

fay
=

(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 eveni register are set to 1.

(bit 8) is set to 1 while the analyzer is performing a
hardcopy (print or plot) function.

{bit 10) is set to I 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 controlier,
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The Analyzer's Status Register Sets

STATus:PRESet Settings

Executing the STATus :PRESet coramand changes the settings in the enable
(ENAB), positive transition (PTR) and negative transition (NTR) registers. The
table below shows the settings after the command 15 executed.

Register Set EWABle PTRansition | KTRansition
STATus:DEVice all Os all is gl Os
STATus :QUEStionable : LIMit all 1s glf 1s all Os
STATus:QUEStionable all Os all 1s gll Os
STATus:0PERation:HMEASuring all 1s all 0s all 1s
STATus:0PERation:AVERaging all 1s all 0s ali 1s
STATus:0PERation all Os gl 1s all Os
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Analyzer Register Set Summary
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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 measurerment arrays. Accessing the measurement
arrays is done using SCPI commands. If you are using IBASIC (Option 1C2),
your can also access the measurement arrays using high-speed subroutines.
Refer to the HP Instruwment BASIC (ser'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
channel 1 and channel 2.
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Figure 6-1. Numeric Data Flow Through the Network Analyzer
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Querying the Measurement Trace Using BASIC

After making a measurement, yvou can read the resultant measurement frace
out of the analvzer using the SCPI query

"TRACE:DATAY CHIFDATA"

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

10  REAL Trace(1:201)

20 ASSIGH @Hp8T11 TO 7186

30 ! Take sweep here

40 QUTPUT @Hp8711;"FORM:DATA ASCII,5"

80 0UTPUT @Hp&711;"TRACE:DATA? CHIFDATA"

60  ENTER @Hp87i1;Trace(®)

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

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

When transferring the block of trace data, you may select either binary or
ASCT 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 enceding

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 ASCIl 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 b significant digits. The command "TRACE:DATA? CH1FDATA"
instructs the analyzer to send the measurement trace. The ENTER statemeni
reads the measurement data sent by the analyzer into the Trace{1:201) array.
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Trace Data Transfers
Ouerying the Measurement Trace Using BASIC

It is important to make sure that the Trace array declared in your program

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

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

Refer to the example program ASCDATA in Chapter 8 for a complete
example,

10
20
30
40
50
60
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 8712B and §714B. 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
cormplex measurement value.

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

REAL Trace(1:201,1:2)

ASSIGE €Hp8711 TO 7186

! Take sweep here

OUTPUT @Hp8711;"FORM:DATA ASCII,5"

QUTPUT @Hp8T11;"TRACE:DATA? CHIFDATA"

ENTER @Hp8711;Trace(*)

DISP Trace(l,1),Trace(1,2),". . . .",Trace(201,1),Trace(201,2)

6-4 8 indicates HP §712B/14B only




Querying the Measurement Trace Using SICL

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

e s ok e sk e o s e ok ko ko o ke ok oo S ok ok sk e ok ok ok s ok o ok sk ek SR R ook R o o e s ek o sk o ok skl o sk ok o ko kR R
* This pregram takes a sweep, reads the trace, and prints it.

* It uses SICL (Standard Instrument Control Library) to talk

% to the analyzer over HP-IB.

*

* On HP-UX, compile using: ce -ha -o guery_ trace query_trace.c -lsicl

o o s s s s s o s o oSk Sk ok s o Sk sk S S ke ok ook e s o o o s R R ok K ok s e s R ok Sk o S sk R R R R ok S oR SR % ok

#include <sicl.h> /* For iopen(), iprintf(), iscanf(}, INST, ... %/
#include <stdio.h> /% For printf() x/
int main{void)
{
INST analyzer; /% Handle used to talk to analyzer */
float data_buf[16011; /% measurement trace. 32-bit floass */
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:CONT OFF\n");

/* Take one sweep, walt until done */
iprintf(analyzer, "INITi\n");
iprintf(analyzer, "*0PC?\n");
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Querying the Measurement Trace Using SICL

igscanf (analyzer, "Yxs");

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

/* Query the trace, read into data_buf[]. */
iprintf (analyzer, "TRAC? CEIFDATA\n");
iscanf (analyzer, "J#b¥*c", &num_trace_bytes, &data_bufl[0l);

/* Print the trace values. x/

for (pt = 0; pt < num.trace_bytes/sizeof (float); pt++) {
printf("%4d hg\n", pt, data_buflpt]l);

}

/* Close analyzer and exit. */
iclose(analyzer);
return O;
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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 ASCII encoding. Binary encoding can be
used for faster data transfers, as shown in the table below:

Tahle 8-1. Typical Trace Transfer Times (ms)

Number of Points | Binary | ASCH
51 © 38 B0
m 59 149
401 i 380
1601 335 | 1510

When using binary data transfers, the entire trace is sent from the analyzer
to your program in a block called 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.

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

In the REALDATA program, you will notice the following lines which read the
definite block header:

180  ENTER @Hp8711 USING "%,A,D";A$,Digits
180  ENTER @Hp8711 USING "%,"&VAL${Digits)&"D";Bytes

and these lines which read the data section:

200  ASBIGN @Hp8711;FORMAT OFF
210  ENTER @Hp8T11;Datal{x)
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Using Binary Data Encoding

Each measurercent poing in the data section is represented as 4 or 8 bytes
(32 or 64 bits), depending on whether single precision or double precision
nuribers are requested. When using HP BASIC or IBASIC, you must select
double preciston numbers to match BASIC's “REAL” data type. Do this
using the SCPI cornmand "FORM:DATA REAL, 64", If you are using another
language that supports single precision data types, you can select single
precision using the SCPI command "FORM:DATA REAL,32". Languages such
as QuickBASIC and C have support for both single and double precision
foating point 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 peoint nwmbers 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 colummn shows the format of the data, which you can
specify using the SCPI command Format :DATA. As vou can see, the size of
the measurement point data and trace data varies as you change format.

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

Format Type Type of Data Single Measurement Point 281 Point Trace
{FGRMat :DATA)
Real Complex Real Complex
REAL 32 IEEE 32-4it 4 g 808 1614
Hosting Point
REAL B4 {EEE Bd-bit 8 16 1614 3222
Feating Point
ASCIL5 ASCH numbers 13 26 2613 5728
ASCH,3 ASCII numbers 1 22 2211 4422
iNT.18 lnternal Binary - B - 1212

When fransmitting 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 detaiis on the
header

Transmitting ASCH data requires no header. The ASCI values are separated
by comumas, 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 ASCH,5 format;
-1.2254E+000,+5.0030E-001,+4 .5226E~001, ...

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

If you are using IBASIC, yvour 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 subprogrars. These built-in subroutines let
you quickly move data between the analyzer's measurement 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 INTEGER Chan

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

50 Read_fdata{Chan,Fmt(*))

Refer to the HFP strument 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 SCPI
TRACE:DATA? CH1FDATA query.

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

Number of Points | Controller Using Birary TRACE :DATA? | IBASIC Using Read_%data
51 38 14
Vith 58 37
40 8 87
1601 335 251
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Taking Sweeps

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

1. Place the analyzer’s sweep in hold

2. Initiate a single sweep

3. Wait for the sweep to complete

4, Query the measurement trace

Use the following program lines perform these steps:

10 QUTPUT @Hp8711;"ABORT;:INIT1:CONT OFF"
20 OUTPUT @Hp8711i;"INIT1"

30 OUTPUT @Hp8711;"*0PC?"

35 ENTER @Hp8711;0pc

40 OUTPUT @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 vou query the
measurement data. In many cases, vou can also use the command “*WAI” in
place of the “*OPC?” query, replacing lines 30 and 35 above with:

30 OUTPUT @Hp8711;"*WAL"

However, there are cases where "«WAI" will produce incorrect results. One
case i3 when using IBASIC's high-speed subprograms to query the trace data.
TxWAI" only ensures that the SCPI commands following the "+WAI" are not
executed until the commands before the "*WAIY are complete. Since IBASIC
subprograms don't use SCPI commands to access the frace data, "*WAT" is
ineffective, and "*0PC?" showld be used.

When using "*0PC?*, the ENTER statement following the "+0PC?" will waif
until the previous SCPI commands are complete, prevenfing your program
from executing bevond the ENTER statement. When using "sWAT" vour
program can continue to run and send SCPI commands, 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 "CALCL:DATAT" is functionally equivalent to the

command “TRACE:DATA? CHIFDATA". The two can be used interchangeably
for trace queries of the formatted measurement data. The "TRACE:DATA"
command is more flexible, allowing you to query other measurement arrays
and to download data to measurement arrays.
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Querying Single Data Points Using Markers

If yvou only need o query a single data point, you can use a marker guery
instead of a trace guery. The program seginent 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

DUTPUT @Hp8711;"CALC1:MARK ON* ! turn on marker
OUTPUT @Hp8711;"CALC1:MARK1:X 177 MH=z" ! set frequency
OUTPUT @Hp&711;"CALCI:MARK1 Y¥?" ! read marker

ENTER @Hp8711;Marker_y
DISP Marker.y

You can also use the CALC:HARK :FUNC:REST guery to return the results of a
bandwidth search. For example:

10
20
30
40
50

! Select ~3 dB bandwidth

QUTPUT @Hp8711;"CALC:MARK:BWID ~3"

! Get result of bandwidth seaxch
OUTPUT @Hp8T11;"CALC:MARK:FUNC:RES?"
ENTER @Hp8711;Bwidth,Center_freq,{,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 interest.

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

Offzet r-——h— Data Yroce
Scale b8 Memory Trace

Figure 6-2. Numeric Data Flow Through the Network Analyzer
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The first array is the Raw Data Array, which contains each of the separate
input components (A, B, R, X, Y) immediately after they are measured.
These arrays can be gueried 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 meaningfit reference, such as 0 dBm.
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Trace Data Transfars
Accessing Other Measurement Arrays

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

and set, but care should be exercised in setting them since incorrect
megsurements may result. If you wish to apply vour own corrections in
addition to the analyzer’s current correction, the best technigue 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, ete.) after ervor correction and
averaging have been applied. The measurement data in these arrays is
represertied as complex number pairs, When megasuring the transmission
response of a through cable, the magnitude of the complex numbers will be
very close to 1.0, When measuring an open circuit, the magnitude of the
complex numbers will be very close to 0.0. When meaguring an amplifier, the
magnitude of the compiex numbers will be greater than 1.6

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 filled with a copy of the Corrected Data array _
when the Data > Memory operation is performed. By setting the analyzer
to perform Data/Memory trace math, you can apply your own correction
factor to the measurement data trace by filling the Corrected Memory array
with the appropriate complex numbers.

In general, you should use the analyzer’s calibration feature to correct for
errors in your 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 versys
frequency. Or you may wish to apply an absolute offset to simulate the effect
of adding or removing a pad from the measurement. These simulations are
easily accomplishied 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 Mernory operation (Data/Mem} will be

to divide each point of the data trace by each peint 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.

6-16




Trace Dats Transfers
Applying Gain Correction Using the
Memory Trace

The following example BASIC code segment shows how to download a
comiplex array from your program to the analyzer's Memory trace. The
program’s “Mem” grray is initialized with the proper values such that when
the analyzer computes Data divided by Memory, the desired increasing gain
will be apphed.

100 REAL Mem(1:20%,1:2)
110  ASSIGE @Hp871ii TO 716

120 ! Fill memory array (denominator in Data/HMem)

130 ! with values that will result in an

140 ! upward sloping gain factor vs. frequency.

160 ! Used to compensate for cable loss vs. fregquency

160 ! Adds O dB of gain at start freq; 3 dB at stop freq
170 FOR Pt=1 TG 201

180 Gain_factor_db=3.0%(Pt -~ 1)/200 ! 0..3 dB Power
19¢ 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  QUTPUT @Hp8T11;"FORM:DATA ASCII®

250  CUTPUT @Hp8711;"TRACE:DATA CHISMEM", ! Note the ";"
260 FCR Pt=1 TO 20%

270 FOR I=1 TO 2

280 QUTPUT @Hp&711;",";Mem(Pt,I); ! Note the ";*¥
280 NEXT 1

300 NEXT Pt

310 GUTPUT @HpB8T11;"" ! Send iinefesd

320  OUTPUT @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 ASCH encoding., The data is
sent as ASCII characters, separated by commas. The analyzer accepts the
comma separated list of numbers unti it receives a linefeed o terminate

the command. The program uses semicolons at the end of some QUTPUT
statements to aveid 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 enceding instead of ASCIH.
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Performing Your Own Data Processing

After the analyzer has made a measurement, you can read the measurement
trace and perform your own post-processing on #t, and display the result on
the screen. This is done using these steps:

1.

5.

Initiate a sweep

2. Wait for the sweep to finish
3.
4

. Perform your post-processing on the measurement data

Read the measurement data into an array in your program

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

You may want to instruct the analyzer to dispiay only the memory trace and
not the data trace, soc that ondy your post-processed data is seen.
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Performing Your Dwn Data Processing

The program below demonstrates how to perform data post-processing. It
takes the measurement data and reverses if, such that the low frequency
data is dispitayed 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
235
240
280
260
270
280
290

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

ASSIGN @Hp8711 TO 7186

I

OUTPUT @Hp8711;"FORM:DATA ASCII"
QUTPUT @Hp8711;"ABOR;INIT:CONT OFF;*WAI"
OUTPUT @Hp8711;"DISP:WIND:TRAC1 OFF;TRACZ2 ON"
LOgP
! Take sweep
OUTPUT @Hp8711;"INITI1;*WAI"
! Read the trace from the formatted data array
OUTPUT @Hp8711;"TRACE:DATA? CHIFDATA"
ENTER @Hp8711;Fmt(*)
! Download the trace, backwards,
! to the formatted memory array

QUTPUT @Hp8711;"TRACE:DATA CHIFMEM"; ! Note the ";*
FOR Pt=1 TO0 201
OUTPUT @Hp8711;",";Fmt(202-Pt); ! Note the ;"
NEXT Pt
OUTPUT @Hp8711;"" ! Send linefeed
END LogP

This example program uses ASCII trace data transfers. Higher speed can be
achieved using binary data transfers. I 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 downioaded to the analyzer using binary encoding.
Using binary encoding is faster than using ASCII 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 caleulate
the number of bytes in the data segment of the biock, and create a block
header which tells the analyzer how many bytes are in the data segment.

For exampie, 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 a 1608 byte block are: “#41608”, The first digit
after the “#7, “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 16{8 bytes.

When you send a definite length block to the analyzer, the analvzer will will
read the data segment bytes, stopping when it receives the number specified
in the biock 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 {erminate the data block by sending an
EOL The anatyzer will read the data segment bytes, stopping when it receives
an ECL To send an EOI using BASIC, you can use the statement;

QUTPUT @Hp8714;END
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Internal Measurement Arrays

The following sections describe the seguence of math operations and the
resuiting 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 13 a data processing flow diagram that represents the flow of
nymerical data. The data passes through several math operations, denoted in
the figure by single-line boxes. Most of these gperations can be selected and
controlled with the front panel CONFIGURE biock 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 onty a
single flow path is shown, two identical paths are availabie, corresponding to

channel 1 and channel 2.

e Dota Troce
b flamory  Troace

Figure 6-3. Numeric Bata Flow Through the Network Analyzer
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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
directly accessible via HP-IB and referenced as CH[1|2] AFWD, CH[1|2IBFWD
and CH[1[2]RFWD.

Table 6-8. Raw Data Arrays

Selected Measurement Raw Arrays
Transmission (B/R) B=CHB[1I2]BFYD, R = CH[1|2]RFUD
Reflection {A/R] A= CH[112]AFWD, R ~ CH[1|2]RFUWD
A A~ CH[112] AFWD
B 8~ CE[112]BFUD
R R = CH[:12]RFWD
Power {B*] B* = CHLtI2]8FWD
Conversion lass 18%/R% B* = CHI{t[2]BFWD, B* = CHE1|2]RFWD
R R* = CHE1|2]RFWD
AM Delay {Y/X Y = CH[1I2]8FWD, X = CH[1]2]RFUD
X X = CHL1{2]8FWD
Y Y = CHL1[2]BFWD
¥i8* Y = CHL1|2]BFWD, B* = CE[1|2]RFUD
YIX, XY Y = CHEL| 2] BFWD, X = CH[1]2]RFUD

NBTE

Rew data for AUX INPUT is not available via HP-IB. Use the corrected data array to aceess AUX
INPUT data.
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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 a complex divide operation. If the selected measurement is
absolute (e.g. A or B), no operation is performed.

Error Correction

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

Error Coefficient Arrays

The error coefficient arrays are either default values or are created during
a measurement calibration. These are used whenever correction is on.
They contain complex number pairs, and are accessibie via HP-IB and are
referenced as CHE1 2] SCORR1, CH[1 2] SCORR2 and CHI1|2]SCORR3.
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Trace Bata Transfers
{nternal Measurement Arrays

Table 6-5. Error Coefficient Arrays

Selectad Measurement

rror Coefficient Arrays

Transmission [B/R]

CH[1[2]SCORR1 = Response
CH[1|218CORR2 = Isoletion

Reflection [A/RI

CE[1(21SCORRL = Directivity
CE[1|23SCORR2 = Ssurce Match

CH[1]23SCORR3

Tracking

Broadhand Internal

CH[11215CORR1

R” Respense

NOTE

These arrays do not apply 1o Broadband Pxternal measuremants.,
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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 ratio, error correction and averaging operations
are stored in the corrected data arrays as complex number pairs. These
arrays are accessible via HP-IB and referenced as CH[1|23SDATA.

Corrected Memory Arrays

If the Data—>Mem or Normalize operations are performed, the corrected
data arrays are copied into the corrected memory arrays. These arrays are
accessibie via HP-IB and referenced as CH[1|2] SMEM.




Trace Data Transfars
Internai Measurement Arrays

Trace Math Operation

This selects either the corrected data array, or the corrected 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
displayed, 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 equivalent
to “line stretching” or artificially moving the measurement reference plane.
(See the HP 871257148 User's Guide for more details on these features.)

Transform (Option 100 only)

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

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

empioys an inverse fast Fourier transform (FFT) algorithm to accomplish the
conversion.,
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Formatting

This converts the cormnplex nurber 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 impossibie to recover the complex data.

Formatted Arrays

The results so far are stored in the formatted data and formatted memory
arrays. It is important to note that marker values and marker functions are
all derived from the formatted arrays. Limit testing is also performed on the
formatted arrays. These arrays are accessible via HP-IB and referenced as
CHE1|2]FDATA and CHI1 | 2] FMEM.

Offset and Scaie

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

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

DISPlay:WINDow[1]|2]10] :GRAPhics:<mnemonic>.

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

WINDowl draws the graphics to the channel I measurement screen,
(This is the default i no window is specified in the
mnermonic. )

WINDow2 draws the graphics to the channel 2 measurement screen.

WINDowiQ draws the graphics to an IBASIC display partition. (This
window is only available on instruments with IBASIC —
Option 1C2.)

I S O TR
MOTE

VWhen graphics commands are wsad to write directly to a measurement screen they write to the static
graphics plane {the same plane where the graticule is drawnl, There s no sweep-to-sweep speed
penalty once the graphics have besn drawn.

7-2




Using Graphics

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

DISPlay:WINDow[1[2]10} :GRAPhics:CIRCle <y_radius>
DISPlay:WINDow[1[2]10] :GRAPhics:CLEar
DISPlay:WINDow[1(2]10] :GRAPhics:COLor <pen>

» color choices are: 0 for erase, 1 for bright, 2 for dim
DISPlay:WINDow({1|2|10]:GRAPhics[:DRAVW] <new_x>,<new_y>
DISPlay:WINDow[1]2|10]:GRAPhics:LABel <string>
DISPlay:WINDow[1]2]|10] :GRAPhics:LABel :FONT <font>

e font choices are: SMALL, HSMall, NORMal, HNGRmal, BOLD, HBOLG,
SLANt, HSLant
(H as the first letter of the font name indicates highlighted text - inverse
video).

DISPlay:WINDow[112]10] :GRAPhics :MOVE <new_x>,<new_y>
DISPlay:WINDow[1|2]1C] :GRAPhics :RECTangle <width>,<height>
DISPlay:WINDow[1]2110] :GRAPhics:STATe?

ROTE

There are more screen pixels in the “X" dirsction than in the "Y" direction. The CIRC1le graphics
cammand compansates for this by drawing an silipse using 4 larger X-radius than Y-radius,
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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
condiguration 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.

s Channel 1 or channel 2 full screen measurement: width =801 pixels,
height=321 pixels.

e Channel 1 or channel 2 split screen measurement: width=801 pixels,
height=161 pixels,

s [BASIC full screen display: width=_861 pixels, height= 352 pixels.
o IBASIC upper display: width=_861 pixels, height= 160 pixels.
s IBASIC lower display: width =861 pixels, height= 158 pixels.

There is a set of queries that can be used to determine the size and location
of the display window in use.

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

DISPlay:WINDow[1[2]1C] :GEOMetry:LLEFt?
DISPlay:WINDow[112110] :GEOMetry:SIZE?
DISPlay:WINDow[1[2]10] :GEOMetry:URIGht?

I S I
NOTE

The origin of EVERY graphics window is its lower left cormer. The locations returned in response tg
the LLEFt© and URIGht are relative to the ABSOLUTE origin of the entire display, NOT to the
graphics window
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The Graphics Buffer

The analyzer has a graphics buffer that 18 used to refresh the graphics display
if needed. When the buffer is full, additional graphics can still 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 hoid up to:

500 lines

40 circles

40 rectangles
5l strings (60 characters long)

Use the following command te clear the graphics buffer and user-graphics
display.
DISPlay:WINDow:GRAPhics:CLEar

ROTE

Only graphics that can be refreshed will be printed er plotted. ¥ you intend to print or plot your
graphics, make surs they will fit within the graphics buffer,
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Example Programs

The example programs listed in this manual are all written in IBASIC

(HP Instrurnent BASIC). An optional internal controller can be purchased
with your analyzer (option 1C2). This controiier runs IBASIC directly on the
analyzer. It contrels the analyzer over an internal interface bus that operates
the same way as the external HP-IB interface. For more information about
IBASIC refer to the HP mstrument BASIC User’s Handbook.

IBASIC is a programming language that developed from HP BASIC. Because
of this relationship, programs written for IBASIC can be run on external
controllers that run HP BASIC.

The example programs are provided on two disks that are included with the
network analyzer. Both disks contain the same examples written in IBASIC:
only the disk format is different. Because the analyzer’s internal 3.5 disk
drive is designed to be both DOS and LIF compatible, either disk can be used

to supply programs for the analyzer’'s internal IBASIC controller.
Exgmple Programs Disk — DOS Format HP part number 08712-10001
Example Programs Disk — LIF Format  HP part number 08712-10002

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
exampies, the internal IBASIC controller uses the address 800 when
comuuunicating with the analyzer (the internal HP-IB is at select code 8).
The defaunlt address of 716 is used when the programs are being run on an
external controller,

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

50
&0
70

80

80

IF POS(SYSTEM$ ("SYSTEM ID'Y),"HP 8&T71i") THEN
ASSIGN €@Hp871il1 TO 800
Internal=1

ELSE

ASSIGN @Ep8Til TO 716
Internal=0
ABORT 7

CLEAR 718

END IF

Example Programs

Identify the operating system.
If internal, set address to 800.
Set internal-control flag to 1,

If external, sel addyress to 716,

Set internal-contrel flag to 0.
Abort all bus transaciions and
give active control of the bus to -
the computer.

Send a selected device clear (SDC)
to the analyzer — this clears all
HP-IE errors, rvesets the HP-IB
tnterface and clears syntax er-
rors. (It does not qffect the stotus
reporiing system.)
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Example Programs

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

Section Title Example Program Program Description

Configuring Measurements SETUP Sets up g baesic measurement, demonstrates use of *WAT
LIVITEST Parforms automatic passffail testing with Bmit fines

Transfer of Data tw/from the MARKERS Transfers date using markers

Analyzer
SMITHMKR Measures reflaction of a filiar in Smith chart and polar formats
ASCDATA Transfers data using ASCU format
REALDATA Transfers data using the IEEE 84-bit floating point REAL format
INTDATA Trensfers data using the 16-hit INTEGER format

Calbration TRANCAL Performs a transmission calfbration
REFLCAL Performs & reflection calibration
L0ADCALS Uploads and downloads correction arrays
CALKIT This is niot & program, it is an instrument state file for downloading

user-defined cal kit definitions

Instrument State and Save/Recall | LEARNSTR Uses the fearn swing to upload and download instrument states
SAVERCL Seves ant recalls instramant states, calibrations and dote

Hardcapy Control PRINTPLT Uses the serial and parallel ports for hardeopy output
PASSCTRL Uses pess control and the HP-IB for hardoopy cutput
FAST_PRT Frovides fast graph dumps to FCLB printers

Service Request SR Generates & service request interrupt

Fig Transfer Over HP-B GETHLE Transfers e file from the analyzer to an external centroller
PUTFILE Transfers & file from an external controlier 0 the analyzer

Customized Display GRAPHICS Uses graphics and softkeys to creats. customized procedures

1 For use with HP 87128 and 87148 only
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Configuring Measurements

SETUP Setting up a basic measurement. The example also
demonstrates the use of the #WAI command.
LIMITEST Performing antomatic PASS/FAIL testing with imit lines,

The example also demonstrates some methoeds of combining
mnemonics for more efficient programming.

<o




Example Programs
Configuring Measurements

W~ 0P W

SETUP Example Program

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

Lines 10-70 are explained in the introduction to the example programs
section. They determine which system controller is being used, set fiags, and
prepare the instrument for rermote operation,

'Filename: SETUP

]
! Description: .

! Set Channel 1 to measure filter’s transmission.

! Set Channel 2 to measure filter’s reflection

! Prompt user for start and stop freq, and set them.
! Take a sweep.

! Set Scale and Reference levels.

]

IF POS{SYSTEM$ ("SYSTEM ID"),"HP 871") THEN
ASSIGE eHp8711 TC 800
ELSE
ASSIGE €Hp8711 TC 716
ABORT 7
CLEAR 716
END IF
t
! Preset the Instrument.
QUTPUT @Hp&711;"SYST:PRES; *WAI"
[

! Configure the analyzer to measure transmission
! of a filter on channel 1. This is the command
! for the BEGIN Filter Transmissn key sequence.
CUTPUT @Hp8711;"CONF ’FILT:TRAN’ ;*WAI"

]

! Put the instrument in trigger hold mode.
OUTPUT @Hp8711;"ABCR;:INIT:CONT OFF;*WAL"
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Example Programs
Configuring Measurements

]

! Turn on channel 2.

OUTPUT @Hp8711;"SENS2:STAT ON;*WAIL"
t

! Configure channel 2 to measure reflection. This

! is the command for the CHAN 2 Reflection key sequence.
OUTPUT @Hp8711;"SENS2:FUNC *XFR:POW:RAT 1,07 ;DET NBAW®

3

! Wait for the previous commands to complete execution
! (respond to the *0PC?).

CUTPUT @Hp8711;"*0FC?"

ENTER @Hp871ii;0pc

¥

! Input a start frequency.

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

!

! Input a stop fregquency.

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

!

! Set the start and stop frequencies of the analyzer
! to the values entered.

QUTPUT @Hp8711;"SENS2:FREQ:STAR";Start.f;"MH=z;STOP"
;Btop.f; "MHz; *WATI"

]

! Trigger a single sweep.
QUTPUT @Hp8T711;"INIT;=0PC?"
i

! Wait for the sweep to be completed.
EKTER @Rp8711;0pc
i

! Set up the scale and reference parameters for channel 1.
OUTPUT @Hp8711;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV O DB

JRPOS 8"

|

! Now for channel 2.

0UTPUT @Hp8711;"DISP:WIND2:TRAC:Y:PDIV & DB;RLEV G DB;RPOS 8"
t

t Make channel 1 active (transmission)
CUTPUT @Hp8711;"SENS1:STAT OWv
1

! Display the current start and stop frequencies.
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210 BISP "Done measuring. Start =";Start_f;"MHz
Stop =";Stop_f;"MHz"
220  END
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10
20
30
40
50O
60
70
80
81
82
90
91
92
100
101
102
103
110

LIMITEST Example Program

This program demonstrates how to set up and use limit lines over the HP-[B.
The example device used in this program is the demenstration 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 exampie also demonstrates how multiple command mnemonics can be
combined together. The easiest cornmands t¢ 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 cormmand mnemonics, refer 1o
Chapter 10, “Introduction to SCPL”

Lines 20-80 are explained in the introduction to the example programs
section. They determine which system controller is being used, set fiags, and
prepare the instrument for remote operation.

'Filename: LIMITEST
!
DIM Title$[30]
IF POS{SYSTEM$("SYSTEM ID"),"HP 871") THEN
ASSIGE @Hp8711 TO 800
ELSE
ASSIGN @Hp8711 TO0 716
ABORT 7
CLEAR 718
END IF
!
! Perferm a system preset; this clears the limit table.
OUTPUT @Hp8711;"SYST:PRES;*WAI"
!

! Set up the source frequencies for the measurement.
QUTPUT @Hp8711;"SENS1:FREQ:STAR 10 MHZ;STOP 400 MHZ;xWAI"
i

| Set up the receiver for the measurement parameters
b (Transmission in this case).
CUTPUT @Hp8T11;"SENS1:FUNC *XFR:POW:RAT 2,07 ;DET NBAN;=WAI"
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111 !
112 ! Configure the display so measurement
113 ! results are easy to see.

120  OUTPUT @Hp8711;"DISP:WIND1:TRAC:Y:PDIV 10 DB;
RLEV O DB;RPOS 9"

121 !

122 ! Reduce the distractions on the display by
123 ! getting rid of notation that will not be

124 ! needed in this example.

130  OUTPUT @Hp8711;"DISP:ANN:YAX OFF"

131 !

132 ! Erase the graticule grid for the same reason.

140 QUTPUT @Hp8711;"DISP:WIND1:TRAC:GRAT:GRID OFF"
141 !

142 ! Create and turn on the first segment for
143 ! the new limit lines; this one iz a maximum
144 ! limit.

150  ODUTPUT QHp8711;"CALCI:LIM:SEGMI1:TYPE LMAX;STAT CGH"
151 !
1562 ! Set the amplitude limits for the first limit
163 ! segment.
160 OUTPUT @Hp8T711;"CALCY:LIM:SEGMI:AMPL:STAR -70;STOP -70"
161 ! '
162 ! Set the frequency of the first limit segment.
170 QUTPUT €Hp8711;"CALC1:LIM:SEGM1:FREQ:STAR 10 MHZ;STOP 75 MHZ"
171 !
172 ! Create and turn on a second maximum limit
173 ! segment.
180  OUTPUT @Hp8711;"CALCL:LIM:SEGM2:TYPE LMAX;STAT ON"
181 !
182 ! Set the amplitude limits for segment 2.
190  OUTPUT @Hp8711;"CALCL:LIM:SEGM2:AMPL:STAR O;STOP 0O
191 !
192 ! Set the frequency range for segment 2.
200  QUTPUT QHp8711;"CALC1:LIM:3EGMZ2:FREQ:STAR 145 MHZ
;ST0P 200 MHZ!

201 !
202 ! Create and turn on a third limit segment;
203 ! this cone is a minimum limit.

210  QUTPUT @Hp8711;"CALCL:LIM:SEGM3:TYPE LMIN:STAT ON"
211 !

8-10




212
220
221
222
230

231
232
240
250
260

281
262
263
270
271
272
280
281
282
280
291
292
293
300
301
302
303
310
311
312
313
320
321
322
330
331
332
333
340

Example Programs
Configuring Measurements

! Set the amplitude limits for segment 3.
OUTPUT @Hp8711;"CALC1:LIM:SEGM3:AMPL:STAR -6;STOP -€V
i

! Set the frequency range for segment 3.

QUTPUT @Hp8711;"CALCL1:LIM:SEGM3:FREQ:STAR 150 MHZ
;STOP 196 MHZ"

t

! Create and set parameters for segment 4.

QUTPUT @Hp87:1;"CALC1:LIM:5EGM4:TYPE LMAX;STAT ON"
QUTPUT @Hp8TLil;"CALC1:LIM:SEGM4:AMPL:STAR -60;3TOP -60"
OUTPUT @Hp8Ti1l;"CALC1:LIM:SEGN4:FREQ:STAR 290 MHZ
;STOP 400 MHZM

t

! Send an operation complete query to ensure that
! all overlapped commands have been executed.
DUTPUT &Hp8711;"=0pPCE"

t

! Wait for the reply.
ENTER @Hp8711;0pc
1

! Turn on the display of the limit lines.
QUTPUT @Hp8711;"CALCL1:LIM:DISP CHY
i

! Turn on the pass/fail testing; watch the

! analyzer’s display for the pass/fail indicator.
OUTPUT @Hp8711;"CALC1:LIM:STAT ON"

I

! Take a controlled sweep to ensure that

! there is real data present for the limit test.
QUTPUT QHp&711;"ABOR;:INIT1:CONT OFF;:INIT1;*WAL"
i

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

JUTPUT @Hp8711;"STAT:QUES:LIM:COND?"

i

! Read the register’s contents.
ENTER @Hp8711;Fail_flag
E

I Bit 0 i1s the test result for channel 1 while
! bit 1 1s the results for channel 2 limit testing.
IF BIT(Fail_flag,0)=1 THEN
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341 t

342 ! In case of failure, give additional direction
343 ! to the operator using the title strings.
350 Title$="Limit Test FAIL ~ Tune device”

351 !

352 ! Turh on the title string.

360 OUTPUT @Hp8711;"DISP:ANN:TITL1:DATA *"&Title$&"’ ;STAT ON"
381 !

362 ! Turn on continucus sweep mode for tuning.
370 OUTPUT @Hp8711;"INITL:CONT ON;+WAI"

371 !

a7z ! Loop while the tuning is taking place.
380 LOOP

381 !

383 ! Monitor the status of the limit fail
384 I condition register.

380 OUTPUT @HpBT11;"STAT:QUES:LIM:COND?"

400 ENTER @Hp8&711;Fail_flag

401 !

402 ! Check the limit fail bit. Exit if the
403 ! device has been tuned to pass the test.
410 EXIT IF BIT(Fail_flag,0)=0

420 END LOOP

430  END IF

431 !

432 ! Turn off the prompt to the operator and
433 ! return the analyzer teo the continuously
434 ! sweeping mode.

440  QUTPUT @Hp8711;"DIBP:ANN:TITL1 OFF;:INIT:CCHNT ON;*WAI"
456  END
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Transfer of Data to/from the Analyzer

MARKERS

&8 SMITHMKR

ASCDATA
REALDATA

INTDATA

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

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

Transferring data using the ASCII format.

Transferring data using the IEEE 64-bit floating point REAL
format. The example also demonstrates biock data transfers
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.,

&8 indicates HP 8712B/148 only 8-13
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W0~ 3D U WS e

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 showld
be taken. The analyzer has the ability to process and execute commands
very quickly when they are received over the HP-IB. This speed can lead to
cormmands (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 15 read, the command for a single sweep is used before data is
requested. Note that *WAT is sent with that command. More information
abouf making measurements with the analyzer is available in the User’s
Guide.

Lines 10-70 are explained in the introduction to the example programs
section. They determine which systemn controller is being used, set flags, and
prepare the nstrument for rerote operation.

{Filename: MARKERS

Description:
Take sweep
Set marker to 175 MHz, and guery ¥ value
. Execute Marker -> Max, and query X and Y
. Turn on marker tracking
. Execute a 3 dB bandwidth search
! . Query the result
IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
ASSIGN e€Hp871i TGO 800
ELSE
ASSIGN @Hp8711 TC 716
ABORT 7
CLEAR 716
END IF

3 U1 W N

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

! frequencies for the example. These frequencies

! were chosen for the demonstration filter that is

! shipped with the analyzer.

OUTPUT @Hp8711;"SENS1:STAT ON;FREQ:STAR 10 MHZ;STOP 400

8-14
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MHZ ; *WAL"

81 !

82 i Configure a transmission measurement on channel 1
83 ! using the narrowband detection mode.

90 OUTPUT @Hp8711;"SENS1:FUNC *XFR:POW:RAT 2,07 ;DET NBAN;*WAI"
91 !

92 ! Take a single controlled sweep and have the
93 ! apnalyzer wait until it has completed before
94 ! executing the next command.

100  QUTPUT @Hp8711;"ABOR;:INTIT:CONT OFF; :INIT;*WAI"
101 !

102 b Turn on the first marker.

11¢  OUTPUT @Hp8711;*CALC1:MARK1 CGN"

111 t

112 ! Set marker 1 to a frequency of 175 MH=z.

120 OUTPUT @Hp8711;"CALC1:MARK:1:X 175 MHZ"

121 !

122 ! Query the amplitude of the signal at i75 MH=.
13¢  OUTPUT @Hp8711;"CALCIi:MARKi:Y?"

131 !

132 ! Bead the data; the data is in the NR3 format.
140  ENTER @Hp8T711;Data_i

180  DISP "Marker 1 (175 MHz) = ";Data_1

160 WAIT &

161 !

162 ! Turn on the second marker and use a marker
163 ! search function to f£ind the maximum point

164 ! on the data trace.

170  CUTPUT @Hp8711;"CALC1:MARK2 ON;MARK2:MAK"

i1 ¢

172 ! Query the frequency andé amplitude of the

173 ! maximum point. Note that the two queries can
174 ! be combined into one command.

180  QUTPUT @Hp8711;"CALC1:MARK2:X?;Y7"

181 !

182 ! Read the data.

190  ENTER @Hp8711;Freq2,Data2

181 ¢

192 ! Display the results of the marker search.

200 DISP "Max = ";Data2;"dB at";Freq2/1.E+8; " "MHz"
201 !
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202 ! Put the analyzer inte its continuously

203 ! sweeping mode. This mode works well for

204 ! tuning applications.

210 QUTPUT €HpS8T11;"INIT:CONT ON;+WAI"

211 !

212 ! Turn on the marker search tracking function.
213 ! This function causes the marker 2 to track

214 ! the maximum value each time the analyzer takes
216 ! a sweep.

220 OUTPUT @Hp87T14;"CALCL:MARK2:FUNC:TRAC DON"
230  WAIT 5

231 !

232 ! Turn off marker 2.

240  OUTPUT @Hp8711;"CALC1:MARK2 OFF"
241 !

242 ! Take a single controlled sweep.

250 OUTPUT @Hp8711;"ABOR; :IEIT:CONT OFF; :INIT;*WAI"
251 t
282 ! Perform a search for the -3 dB bandwidth of

263 ! the filter. This function uses several
284 | markers to find four key values.

260  QUTPUT @Hp8711;"CALCL:MARK:BWID -3;FUNC:RES?Y
261 !

262 ! Read the four values: the bandwidth, center
263 ! frequency, Q and the insertion loss.
270 ENTER @Hp8711;Bwid,Center_f,q,Loss
271 ! '

272 ! Display the results.

280  DISP YBW: ¥;Bwid

290 WAIT 5

300  DISP "Center Freq: ";Center_f

310 WAIT &

320 DISP *0: ";Q

330  WAIT b5

340 DISP "Loss: Y;Loss

341 !

342 ! Turn off all the markers.

350  OUTPUT @Hp8711;"CALCL:MARK:AQFF"

360 END
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10
20
70
80
90
100

110
120

130
140

150

160

170
180

180
200
210

220
230
240
250
280
270
280
280
300
316
320

@SMITHMKR Example Program

tFilename: SMITECHART

!
!
!
!

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

1)

2)

3)

Set analyzer to sweep over the filter’s

passband (50 MHz)

Set analyzer 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 5:ii Real and Imaginary values
for the
first data point.

Set analyzer to Polar Chart format; make

& marker

reading (Frequency, Linear Magnitude in "units",

Phase in degrees); dump the

trace and print 511 Real and Imaginary values

for the

first data point.

1 ok ok o ok oo ok sk s o o ok ok ok o s sk sk sk ook s s ok ok o ok ok ok sk sk s ok ook ok sk ok o
! DEFINITIONS

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

1 s ok s oo s o R o 3 e o o o s o oo o o o ok S R o R o Kok R ok ok o ko o
! Determine computer type

§-17




330
340
350
360
370
380
390
400
410
420
430
440
450
480
470
480

490
500

510
520

530

540

580

560

570

580

Example Programs
Transfer of Data to/from the Analyzer

CLEAR SCREEN
1
IF POS(SYSTEM$("SYSTEM ID"),"HP 8§71") THEN
tif this is an 87ix
ASSIGN @Hp87ix TO 800
luse 871x internal address
ELSE
iprogram running on ext computer
ASSIGN @Hp87ix TC 718
luse 871x external address
ABORT 7 '
{abort operations on HP-IB
CLEAR 718
END IF

! Preset analyzer, set Center and Span frequencies

1

OUTPUT @Hp871x;'SYST:PRES;*(0PCT"

!preset instrument

ENTER @Hp871x;0pc

'waits for PRESET to finish before proceeding

1

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

I

DISP "Setting analyzer frequencies...®

'message to user

OUTPUT @Hp&71x;"ABOR;:INIT:CONT COFF;:INIT;=QpC?®

'take a single sweep

ENTER @Hp871x;0pc

'wait for sweep to finish

OUTPUT QHp&71x;""CALCL:MARK :FUNC MAX;«WAI"

tset Marker 1 to maex

OQUTPUT ©Hp871x;"CALCL:MARK (X7, #WAL"

!gat Marker frequency setting

ENTER @Hp871x;Mrkr_freq

!read frequency of max marker

QUTPUT @Hp8T1x;"SENS1:FREG:CENT "&VAL$ (Mrkr_freq)
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520

600
610

620
630

640

650

660

870

680

690
700
710
720
730
740
750
760
770
780
790
800

810
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" HZ;*WAI" !set Center Freg

OUTPUT @Hp871x;"SENS1:FREQ:SPAN 200 MHZ;*WAL"

Iset Span Freg = 200 Miz

I

! Measure Bandwidth, set Center to band center,
Span to 50 MHz

1

QUTPYUT @Hp8Tix;"ABOR;:IKIT:CONT OFF;:INIT;*0PC?"

!take a single sweep

ENTER @Hp8T71ix;0pc

twait for sweep to finish

GUTPUT @Hp8&Tix;"CALCL:MARK:FUNC BWID;*0PC?"

tgsearch filter for -3dB bandwidth

ENTER @Hp871x;0pc

Iwait for bandwidth to be found

QUTPUT @HpB71x;"CALC1:MARK:FUNC:RES?"

lread the bandwidth data

ENTER @Hp871x;Freq_span,Freg_center,Bpf_q,Bpf_loss

'read in data

QUTPUT QHp871x;"SENS1:FREQ:CENT "&VAL$(Freq_center)”
HZ;*WAL" !set Center Freg

QUTPUT @Hp871x;"SENS!:FREQ:SPAN 5Q MHZ;*WAIL™

!set Span Freq to 5C MHz (passband)

I

! Set marker 1 to beginning of trace

£

QUTPUT QHp871ix;"CALCL:MARK:ADFF;xWAI"
!clear all markers

OUTPUT @Hp871x;"CALC1:MARK1 CN"

'turn on marker 1

CUTPUT @Hp871x;"SENS1:FREQ:START"

lget start frequency

ENTER @Hp871x;Freq_start

lenter start freq

QUTPUT @Hp8&71x;"CALC1:MARK!:X "“&VAL$(Freq.start)
&";#QPC?Y tset marker to start freq
ENTER @#p871x;0pc

twait for all previous commands to finish
i
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830 ! Set to Reflection mode & Smith Chart format.
840 d
850  DISP "Setting to Smith Chart format..."
860  OUTPUT @Hp8Tix;"ABOR; :INIT1:CONT ON;+WAI"
!set to Cont Sweep mode so can select reflection
870  OQUTPUT @Hp&7ix;"SENSI1:FUNC ’XFR:POW:RAT 1,0’
;DET NBAN;*WAI® ICEARl=reflection
88C  OUTPUT @Hp8T7ix;"CALCL:FORM SMIT;*WAI"
!get smith chart format
890 !
900 e e e e e e e
910 ! Read marker information from Smith Chart
920 !
930  OUTPUT @Hp871x;"ABOR; :INIT:CONT OFF;:INIT;*0PC?"
'force one sweep before read markers
940  ENTER @Hp8T7ix;0pc
'wait for sweep to finish
850  OUTPUT @HpS871x;"ABOR;:INIT1:CONT ON;*WAI"
!set to Continuous Sweap mode
860  OUTPUT @HpS871x;"CALC1:MARK:X7"
!read marker frequency
970 ENTER @Hp87ix;Mrkr freq
lunits are in Hz
980  OUTPUT @Hp871x;"CALC1:MARK:Y:;RES?"
!read real part of marker impedance
980  ENTER @Hp8T7ix;Mrkr_res
funits are in ohms
1000 CUTPUT @Hp871x;"CALC1:MARK:Y:REAC?Y
fread imaginary part of marker impedance
1010 ENTER @Hp871x;Mrkr_reac
funits are in ohms
1020 OUTPUT @Hp871x;"CALC::MARK:Y:IND?®
fread inductance (or capacitance)
1030 ENTER @Hp871x;Mrkr_ind
funits are Henries if positive value, Farads if negative
1046 ! :
1050 o o o e o e e e e
1060 ! Display Smith Marker data
1076 !
1080 Mrkr_freq=DROUND (Mrkr_freq,3)
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1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1280
1260
1270
1280
1290
1300
131¢
1320

1330
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'round frequency to 3 digits
DISP “Smith Marker Frequency = "&VAL$(Mrkr_freq)
" Hz" !display frequency
WAIT 3
1
Mrkr_res=DROUND{(Mrkr_res,3)
'round resistance to 3 digits
DISP "Smith Marker Resistance = "&VAL$(Mrkr_res)
&II Ohmsil
WAIT 3
|
Mrkr_reac=DROUND{Mrkr_reac,3)
iround reactance to 3 digits
DISP "Smith Marker Reactance = "&VAL$(Mrkr_reac)
&li Ohms“
HAIT 3
1
Mrkr_ind=DRAOUND (Mrkr_ind,3)
'round inductance to 3 digits
IF Mrkr_ind<0 THEHN
tlabel as capacitance if negative
DISP "Smith Marker Capacitance = "eVALS (~Mrkr_ind)
EVE !label capacitance
ELSE
tlabel as inductance if positive
DISP "Smith Marker Inductance = "&VAL$(Mrkr_ind)
&'H" !label inductance
END IF
WAIT 3
1
! uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
! Read Smith Chart formatted trace data, display
first data point.
! Data is transferred in ASCII format with 3
significant digits.
! Sii trace data is read out as: Real data for
point #1, Imaginary data
! for point #1, RBeal data for peoint #2, Imaginary
data for point #2...
! Since instrument was preset, number of trace data
points

8-21




Exampie Programs
Transfer of Data to/from the Analyzer

1340 ' defaults to 201.
135G !
1366 OQUTPUT @Hp871x;"FORM:DATA ASC,3;:TRAC? CHIFDATA"
I'set up to read ASCII data, 3 digits
137C ENTER @Hp871x;Trace, s1i(*)
!read trace data, real & imaginary pairs
1380 !
138C ! Display data
1400 !
141C DISP "Smith Trace Point #1: S:i1(REAL) =
“EVALS$(Trace_s11(1,1))&" Units" !display Real data
1420 WAIT 3
1430 DISP "Smith Trace Point #1: St1(IMAGINARY) =
"EVALS(Trace_s11(1,2))&" Units"
'display Imaginary data
1440 WAIT 3
1456 !
1480  Dhddttdtttbttidrbtitbbibdbidhbdtddddidbitddttbttttdtttbrtthtdd
147C ! Set to Polar Chart Format, read Polar Markers
1480 !
1480 DISP "Setting to Polar Format..."
1500 OUTPUT @Hp871x;"CALCI:FORM POL;*WAI"
!set polar chart format
1510 QUTPUT @Hp871x;"CALCI:MARK:E7"
‘read marker frequency
15620 ENTER @Hp87ix;Mrkr_freq
lunits are in Hz
1830 QUTPUT @Hp871x;"CALCL:MARK:Y:MAGN?"
!read magnitude marker reflection coefficient
1540 ENTER @HpBYix;Mrkr mag
!magnitude in "units”®
1560 QUTIPUT @Hp8T71x;"CALCL:MARK:Y:PHAST!
!read phase of marker reflection coefficient
1560 ENTER @Hp87ix;Mrkr_ phas
lunits are in degrees
15870 !
1B80 o e e e et e e e
1520 ! Display Polar Marker data
1600 !
1810 Mrkr_freq=DROUND{Mrkr_freq,3)
'round frequency to 3 digits
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1620

1630
1640
1650

1660

1670
1680
1680

1700

1710
1720
1730
1740
1750

1760

1770
1780

1790

1800
1810
1820
1830

1840
1850

1860
1870
1880
1890
1200
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DISP "Polar Marker Frequency = "&VAL$ (Mrkr_freg}&'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" tdisplay magnitude

WAIT 3

]

Mrkr_phas=DROUND(Mrkr_phas,3)

!round phase to 3 digits

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

&" Degrees" !display phase

WAIT 3

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

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

¢ for point #1, Real data for point #2, Imaginary data
for peint #2...

3

CUTPUT @Hp871x;"FORM:DATA ASC,3;:TRAC? CHI1FDATA"

tset up to read ASCII data, 3 digits

ENTER CHp871x;Trace_sl11(*)

'read trace data, real & imaginary pairs

]

! Display data
1

DISP "Polar Trace Point #1: S1i1{BEAL) =
"gYALS(Trace_s11(1,1})&" Units® Idisplay Real data
WAIT 3

DISP "Polar Trace Point #1: S11(IMAGINARY) =

“gVAL$ (Trace_s11(1,2))&" Units" !display Imaginary data
WAIT 3

DIsSp " !clear display line

1

STOP

END
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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 b digits. More information about data transfer is available
in Chapter 4, “Data Types and Encoding,” and Chapter 6, “Trace Data

Transfers.”

In addition to the channel 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 mnemenics are listed In Chapter 6 in Table 6-4

anc¢ Table 6-5.

W 3O WA e

100
101
102

'Filename: 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.
! 2, Instructg you to remove DUT
! 3. Downloads the trace back to the analyzer
! ag an indefinite length block.
REAL Datal{1:51)
IF POS(SYSTEM$ ("SYSTEM ID"),"HP 871") THEN
ASBIGN @Hp8711 TO 800
ELSE
ASSIGN @Hp8711 TO 716
ABORT 7
CLEAR 718
END IF
i
! Set the analyzer to measure 5! data points.
OUTPUT @Hp8711;"SENS1:SWE:POIN 51;*WAI"
i

! Take a single sweep, leaving the analyzer

! in trigger hold mode.

OUTPUT @Hp8711;"ABUR;:INIT1:CONT OFF; :INITL;*WAI"
!

! Set up the ASCII data format with 5
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103
110
111
112
113
115
116
117
120
121
122
130
131
132
133
140
141
142
143
150
180
161
162
165
166
167
170
178
180
18%
182
183
184
185
180
181
192
193
194
195
200
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! significant digits
OUTPUT @Hp8711;"FORM:DATA ASC,5"
i

! request the channel 1 formatted data array
! from the instrument.

OUTPUT ©@Hp8711;"TRAC? CHiFDATA"

]

! Get the data and put into data array Datal.
ENTER @Hp8711;Datal(*)
1

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

! Use the wait time to visually compare the

! numbers to the visible data trace.

WAIT B

\ :

! Prompt the operator to disconnect the test

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

!

! Update the display line.

DISP "Taking a new sweep...";

1

! Take a sweep s0 the display shows new data.
OUTPUT @Hp8711;":INIT1;*WAI"

DISP " Done."

WAIT 5

I

! Prepare the analyzer to receive the data.

! Suppress the '"end" character by using a

! semicoleon at end of output statement.

DISP "Downloading saved trace...";

QUTPUT @Hp871ii;"TRAC CHI1FDATA";

i

! Send the data array one point at a time,
! using the semicolon at the end of the
! output statement to suppress the

! end character.

FOR I=1 TO b1
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210 CUTPUT @Hp871Li;", ";Datai(l);
220 NEXT I

221 !

222 ! How send the end character.

230 OUTPUT @Hp8&711;""
240 DISP " Donel"
250 END
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REALDATA Example Program

This program demonstrates how o 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 synsax. This
example uses the indefinite length block syntax when data is being written
back to the anaivzer. More information about data transfer is available

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.

Lines 30-70 are explained in the introduction to the examyple programs
section. They determine which system controller is being used, set flags, and
prepare the instrument for remote cperation,

Lines 20~80 are explained in the introduction to the example programs
section. They determinge which system controller 1s being used, set flags, and
prepare the instrument for remote operation.

'Filename: REALDATA

]
! Description:

! 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 tc the analyzer
! as an indefinite length block.

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

20 INTEGER Digits,Bytes

30 IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEHN

00~ ;M W e

40 ASSIGH @Hp871i1 TG 800

50 ELSE

€0 ASSIGN @Hp8711 TQ 7ie

70 ABORT 7

80 CLEAR 716

20 END IF

21 !

92 ! Bet up the analyzer to measure 51 data points.

8-27




Exampie Programs
Transfer of Data toffrom the Analyzer

100
101
102
103
110
111
112
120
121
130
140
160
161
162
163
164
170
171
173
i74
175
176
180
181
182
183
184
i85
120
191
192
193
194
200
201
202
210
211
212
220
221

OUTPUT @Hp8711;"SENS1:SWE:POIK B1;*WAI"
; \

! Take a single sweep, leaving the analyzer

! in trigger hold mode.

OUTPUT @Hp8711;"ABOR; :INIT1:CCONT OFF;:INIT1;*WAI"
[

! Select binary block transfer
OUTPUT @Hp8711;"FORM:DATA REAL,64"
i

! Request the channel 1 formatted data array
! from the analyzer. '
QUTPUT @Hp8711;"TRAC? CHIFDATA"

i

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

! It is needed for reading the header

! information,

ASSIGN @Hp8711;FCRMAT ON

1

! Get the data header. “A$" will contain the

b "#" character indicating a block data transfer.
b "Digits" will contain the number of characters
! for the number of bytes value which follows.
ENTER @Hp8711 USING "%,A,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 IMAGE string.

ENTER QHp8711 USING "%,"&VAL$(Digits)&"D";Bytes
I

! Turn off ASCII formatting on the I/C path;
!' it is not needed for transferring binary

! formatted data.

ASSIGN @Hp8711;FORMAT OFF

1

! Get the data.
ENTER @Hp8711;Datal(*)
;

! Turn on ASCII formatting again.
ASSIGN @Hp8711;FCRMAT DN
I
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222
230
231
232
240
241
242
243
250
251
252
253
260
270
271
272
275
276
277
280
2856
280
291
292
293
295
300
301
302
310
311
312
320
321
322
330
340
350
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' Get the Yend of data' character.
ENTER @Hp8711;4$
§

! Display the first three numbers in the array.
DISP “"Trace: '";Datai(i);Datal(2):Datal(3d);"..."
i

! Use this time to visually compare the

! numbers to the visible data trace.

WAIT &

I

! Prompt the operator to disconnect the test

! device and how to continue the program.

DISP “Disconnect the test device -- Press Continue"
PAUSE

1

! Update the display line.

DISP "Taking a new sweep...'";

t

! Take a sweep so the display shows new data.
QUTPUT @Hp8711;":INITL;*xWAI"

DISP " Done.”

WAIT b5

!

! Send the header for an indefinite block length
! data transfer.

DISP "Downloading saved trace...";

OUTPUT @Hp8711;"TRAC CHLFDATA, #0";

I

! Turn off ASCII formatting.
ASSIGN @Hp8711;FORMAT OFF
1

! Send the data array back to the analyzer.
OUTPUT @Hp8711;Datat(*),END
3

' Turn on ASCII formatting again.
ASSIGHN @Hp87:1,FORMAT ON

DISF " Done!"”

END

§-29




Example Programs
Transfer of Data to/from the Analyzer

INTDATA Example Program

This program 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 20 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 format.

Note that the analyzer outputs the data using the definite length block
syntax. This example uses the indefinite length block synfax when daga is
being written back to the analyzer. More information about data transfer is
available in Chapter 4, “Data Types and Encoding.”

Lines 30-70C are explained in the introduction to the exampie programs
section. They determine which system controller is being used, set flags, and
prepare the instrument for remote operation.

!Filename: INTDATA

i
! Description:

! 1. Takes a sweep, and reads the formatted

! data trace into an array. The trace

! is read as a definite length block.

! 2. Imstructs you to remove DUT

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

10 DIM A$[10]

20 INTEGER Digits,Bytes,Datal{l:51,1:3)

30 IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEK

[So B0 BN B o L v BRNTLNIE OV I N B

40 ASSIGE €@Hp8711 TJ 800
50 ELSE

60 ASSIGE @Hp8711 TD 716
T0 ABORT 7

80 CLEAR 718

20 END IF
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H

! Set up the analyzer to measure 51 data points.
GUTPUT @Hp8711;"SENS1:SWE:POIK Bi;=WATLY

¥

! Take a single sweep, leaving the analyzer

! in trigger hold mode.

OUTPUT @Hp871%;"ABOR;:INIT1:CONT OFF; :INIT1;*WAT"
!

! Belect binary block transfer
OUTPUT @Hp8711;"FORM:DATA INT,ig"
1

! Request the channel 1 unformatted data array
! from the analyzer.

OUTPUT @Hp&71i1;"TRACY CH1SDATA"

I

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

! it is needed for reading the header information.
ASSIGH @Hp8711;FORMAT ON

i

! Get the data header. "A$" will contain the

! U#Y character indicating a block data transfer.
! "Digits" will contain the number of characters

! for the number of bytes valus which follows.
ENTER @Hp8711 USING "%,A,D";A$,Digits
1
[
|
t
t

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 IMAGE string.
ENTER @Hp8711 USIKG "%,"&VAL$(Digits)&"D";Bytes
H

! Turn off ASCIT formatting on the I/C path;
! it is not needed for transferring binary

! formatted data.

ASSIGE @Hp8711;FORMAT OFF

1

! Get the data.
ENTER @Hp8711;Datal(x)
I

! Turn on ASCII formatting again.
ASSIGN @Hp8711;FCRMAT CN
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221
222
230
231
232
233
234
235
240
250
251
282
253
260
270
271
272
278
278
277
280
285
290
291
292
293
296
300
301
302
310
311
312
320
321
322
330
340
350

!
!

Get the "end of data' character.

ENTER @Hp8711;4$

!
DI

Display the first 3 numbers; there will

be no visible similarity between these

numbers and the data displayed on the

analyzer.

SP "Trace: ";Datat(l,1);Datai(1,2);Datal{1,3);",.."

WAIT &

1
!
1
!

DI

Prompt the operator to disconnect the test
device and how to continue the program.
SP "Disconnect the test device -- Press Continue"

PAUSE

1
!
DI
i
L

Update the display line.
SP "Taking a new sweep...";

Take a sweep so the display shows new data.

QUTPUT @Hp8711;":INITL;*WAI"

DI

SP " Done."

WAIT b

t
I
!
DI

Send the header for an indefinite block length
data transfer.
SP "Downloading saved tracs...";

OUTPUT @Hp8711;“TRAC CH1SDATA, #0";
'

Turn off ASCII formatting.

ASSIGN €Hp8711;FORMAT OFF
'

Send the data back to the analyzer.

QUTPUT €Hp8711;Datal(*),END
i

Turn on ASCII formatting.

ASSIGN @Hps8711;FORMAT ON
DISP "Done!!
END
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TRANCAL

REFLCAL

LOADCALS

CALKIT

Performing a transmission calibration. The calibration is
User Defined (performed over the instruments current

. source settings). This example also demonstrates the use of

the *0PCT 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 softkeys, 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 example. This type of file enables the
user to calibrate the analvzer 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 User’s Guide.
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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,

Lines 10-70 are explained in the introduction to the example programs
section. They determine which system controller is being used, set flags, and
prepare the instrument for remote operation.

1 ! Filename: TRANCAL

2 !

3 ! Guide user through a transmission cal.

4 !

10 IF POS{SYSTEM$("SYSTEM ID"),"HP 871") THEN
20 ASSIGN @Hp871: TO 800

30 ELSE

40 ASSIGN @Hp871i TO 716

50 ABORT 7

60 CLEAR 716

70 END IF

71 !

72 ! Configure the analyzer to measure transmission
73 ! on channel 1.

80 QUTPUT @Hp8711;"SENST:FUKC *XFR:POW:RAT 2,0°
;DET NBAN;=WAI"

81 !

82 ! Select a calibration kit type.

80 QUTPUT €Hp8711;"SENS:CORR:COLL:CKIT *COAX,7HMM,
TYPE-N,B0,FEMALE?"

91 !

92 ! Select a transmission calibration for the current
93 ! analyzer settings. The "IST:0FF" ensures that
24 ! the current settings will be used.

100 OUTPUT €Hp8711;"SENSL1:CORR:COLL:IST OFF;METH TRANi"
101 !
102 ! Prompt the operator to make a through
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! connection.

DISP "Connect THRU - Press Continue"

PAUSE

DISP "Measuring THRU"

{

! Analyzer measures the through.

OUTPUT @Hp8711;"SENS1:CORR:COLL STANL;=0PC?M
!

! Wait until the measurement is complete.
ENTER @Hp87ii;0pc

DISP "Calculating Error Coefficients"

t

! Tell the analyzer to calculate the

! error coefficients after the measurement
! is made, and then save for use during

! subsequent transmission measurements.

! Wete that this is not the same as using
! the SAVE RECALL key functionality.
DUTPUT @Hp8711;"SENS1:CORR:COLL : SAVE ; *(PC?"

! Wait for the calculations and save to be

! completed.

ENTER @Hp8711;0pc

DISP "User Defined TRANSMISSION CAL COMPLETED!"
END
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REFLCAL Example Program

This program demonstrates a reflection calibration performed over the
preset source settings {frequency range, power and number of points). The
operation complete query is used ai 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.

Lines 20-100 are explained in the introduction to the example programs
section. They determine which system controller is being used, set flags, and
prepare the instrument for remote operation.

IFilename: REFLCAL
1
! Guide user through a reflection cal.
1
DIM Msg$[50]
IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
ASSIGN GHp8711 TO 800
Internal=1
ELSE
ASSIGN @Hp8711 TC 7186
Internal=0
ABORT 7
CLEAR 716
EWD IF
k
! Configure the analyzer to measure
! reflection on channel 1.
CUTPUT QHp8711;"SENS1:FUNC *XFR:POW:RAT 1,0’
;DET NBAN;*WAI"
F
b Select Calibration Kit for 5C ohm instruments.
QUTPUT @Hp8711;"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.)
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! QUTPUT @Hp8711;"SENS:CORR:COLL:CKIT *COAX,7MM,
TYPE-N,75,FEMALE? "

anaiyzer settings. The "IST:0FF" ensures that
current settings will be used.
OUTPUT @Hp8711; "SENS1:CORR:COLL:IST OFF;METH REFL3"

i
! Select a reflection calibration for the current
!
]

! Prompt the operator to connect an open.
Msg$="Connect OPEN"

GOSUB Get_continue

DISP "Measuring OPEN"

I

! Measure the open.

QUTPUT €Hp8T11;"SENS1:CORR:COLL STAN1;*0OPC?Y
1

! Wait untii the measurement of the open
! is complete,.

ENTER @Hp8711;Cpc

i

! Prompt the cperator to connect a short.
Msg$="Connect SHORT"

GOSUB Get_continue

DISP "Measuring SHORT"

4

t Measure the short.

CUTPUT @Hp871%;"SENS1:CORR:COLL STAN2;*0PC?"
3

' Wait until measurement of the short
! iz complete.

ENTER @Hp8711;0pc

§

! Prompt operator to connect a load.
Msg$="Connect LOAD"

GGSUB Get_continuse

DISP "Measuring LOADY

1

! Measure the lcad.

OUTPUT €Hp8711;"SENS1:CORR:COLL STAN3;=*0PCT"
! Wait until measurement of the load

! is complete.

8-37




280
290
291
292
293
294
285
286
297
300
301
302
303
310
320
330
331
340
341
342
343
350
3b1
352
3b3
360
361
362
363
37¢
380
390
200
401
402
403
410
411
412
420
421

Example Programs
Calibration

ENTER @Hp8&711;0pc
DISP "Calculating Error Coefficients®

Tell the analyzer to calculate the
serror coefficients, and then save

for use during subseguent reflection
measurements. Note that this is not
the same as using the SAVE RECALL key
functionality.

QUTPUT @Hp8711;"SENS1:CORR:COLL:SAVE;*0PCTY
1

Wait for the calculations to be completed
and the calibration saved.

ENTER @Hp8711;0lpc
DISP “Full Band REFLECTION CAL COMPLEIED!"
STOP

Get._continue: ! Subroutine to handle operator prompts.

!
!
H

"Internal' is determined above based on the
controller.

IF Internal=1 THEN

! If internal contrel, then use the display
! line for the prompt.

DISP Msg$g" - Press Measure Standargd"

i

! Use the softkey 2 for the response; loop

! while waiting for it to be pressed.

ON KEY 2 LABEL "Measure Standard" RECOVER Go_on
LGop

END LOCP

ELSE

1
! If external contrel, clear the key queus

! s¢ previous key presses will not interfere.
DUTPUT €@Hp8711;"SYST:KEY:QUE:CLE"
!

! Use the BEGIN key for the response.
DISP Msg$%&" - Press BEGIN to continue"
1
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422 ! Turn on the key queue to trap all key
423 ! presses.

430 QUTPUT @Hp&711;"SYST:KEY:QUE CN"

431 !

432 ! Locp while waiting for a key to be
433 ! pressed.

440 Lagrp

441 ! {uery the device status condition
442 ! register.

450 OUTPUT @Hp871i;"STAT:DEV:COND?"

460 ENTER @Hp8711;Dev_cond

461 !

462 ! Check the bit that indicates a key press.
470 IF BIT(Dev_cond,0)=1 THEN

430 CUTPUT @Hp8T11;"SYST:KEY?"

4980 ENTER @Hp8711;Key_cods

500 END IF

501 !

502 ! Stop looping if the BEGIN key was pressed.
510 EXIT IF Key.code=40

520 END LOOP

53¢ Key_code=0

54C  END IF

B41 !

550 Go_on: ! Subroutine to turn off the softkeys
bb1 ! on the analyzer and the computer,
BB3 ! and return to main body of the
554 ! program.

560  OFF KEY

570  RETURN

580  END
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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 reed to be interpreted, only stored and
retrieved. More information about calibration is available in the User’s Guide.

The size of the arrays into which the data is read is critical. ¥ 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 cther than
801, lines 30 and 280 will need to be changed to aliocate arrays for the
correct number of points. The number of points can be found by reading the
correction array’s header and determining the size as shown in the example
below.

Lines 40-70 are explained in the introduction to the example programs
section. They determine which system controller is being used, set flags, and
prepare the instrument for remote operation.

'Filename: LOADCALS

!
! Description:

! 1. Query the calibration arrays, based on
! the current measurement (trans/refl).
! 2. Change number of points to 801

! 3. Download the calibration arrays back

! into the analyzer.

WO~ MUt Wk -

10 DIM Func$[20],A$[10]

20 INTEGER Swap,Arrays,.Digits,Bytes,Points

30 INTEGER Corr:i(1:801,1:3),Corr2(1:80%,1:3)
,Corr3(1:801,1:3)

40 IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN

50 ASSIGN @Hp8711 TC 800
80  ELSE

70 ASSIGN @Hp8711 TO 716
80 END IF

81 !
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! Query the measurement parameter.
DUTPUT @Hp8711;"SENSL1:FUNC?"
1

! Read the analyzer’s response.
ENTER @Hp8711;Func$
I

! Set up a SELECT/CASE depending on the
! response.
SELECT Func$
i
! This 1s the transmission case, a ratio of
! the powers measured by detector 2 (B) and
! detector 0 (R).
CASE ""MYFR:POW:RAT 2, ou#d
i
! The transmission calibration has only ons
! correction array.
Arrays=1

This is the reflection case, a ratio of
the powers measured by detector 1 (4) and
detector ¢ (R).

CASE ""UXFR:POW:RAT 1, QWun

! The reflection calibration has 3 correction
! arrays.
Arrays=3
END SELECT
I
! Select the 16 bit integer binary data format.
OUTPUT @Hp8711;"FORM:DATA INT, 16"
I

! Select normal byte order.
OUTPUT QHp8711;"FORM:BORD NORM"
1

! Request the first correction array from the a
b analyzer.

OUTPUT €Hp8711;"TRACY CHISCORR1Y

E

! Turn on ASCII formatting on the I/0 path
! to read the header information.
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240  ASSIGN @Hp8T11i;FORMAT OH

241 !

2472 ! Get the header, including the number of
243 ! of characters that will hold the number
244 ! of bytes value which follows.

250  ENTER @QHp8711 USING "%,A,D";i$,Digits

251 !

2562 ! Get the rest of the header. The number
253 ! of bytes to capture in the correction

264 ! array will be placed in "Bytes". Note
255 ! the use of "Digits" in the IMAGE string.
260 ﬁNTER @Hp8711 USING "%,"&VAL$(Digits)&"D";Bytes
261

262 ! Determine the number of points from the
263 ! number of bytes (6 bytes per point).

270  Points=Bytes/5

271 ¢

272 ! This example was set up in line 30 above
273 ! for 801 points. Edit this line ard line 30
274 ! to allow other dimensions.

280 IF Points<>801 THEN

280 DISP "Arrays are not dimensioned for this calibration"
300 STOP

310 END TIF

320 DISP "Uploading (querying) calibration arrays .
321 !

322 ! Turn off ASCII formatting on the I/C path.
330  ASSIGN €Hp8711;FORMAT OFF

331 !

332 ! Get the first error correction array.

340  ENTER @Hp8711;Corrl(x)

341

342 ! Turn on ASCII formatting.

350  ASSIGN @Hp8711;FORMAT 0¥

361 !

352 ! Get the "end of data" character.

360 ENTER @Hp8711;A$

361 !

362 ! For the reflection there are two more

363 ! arrays to read.

370 IF Arrays=3 THEN
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I

! Request and read in the second
! correction array.

OUTPUT @Hp8711;"TRAC? CH1SCORR2"
Read_array(@Hp8711,Corr2(*))

i

! Request and read in the third
! correction array.
OUTPUT @Hp8711;"TRAC? CHIiSCORR3"
Read_array{@Hp8711,Corr3({*))
END IF
DISP “Calibration arrays have been uploaded.”
WAIT &
DISP "Downloading (setting) calibration arrays . . . .”
I
! Turn off correction before writing a
b calibration back into the analyzer.
GUTPUT @Hp8711;"SENS1:CORR:8TAT OFF"
[

! Set the number of points for the corrsction
! arrays. (Kot necessary in this example,

! but shown for emphasis.)

QUTPUT @Hp8711;"SENS1:SWE:POIN"; ;Points

1

! Prepare the analyzer to receive the first
! correction array in the indefinite block
! length format,

QUTPUT @Hp8711;"TRAC CH1BCORR1, #0";

|

! Turn off ASCII formatting.
ASSIGN @Hp8711;FORMAT OFF
i

! Send the first correction array to the
' analyzer. The array transfer is

! terminated with the "END" signal.
CUTPUT @Hp8711;Corrl(*),END

H

! Turn on ASCII formatting.
ASSIGN @Hp8711;FORMAT CN
1

! For a reflection array download, there
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bi3d
520
521
522
523
53¢
540
b41
542
543
BbO
580
B70
571
872
580
590
600
601
602
603
604
605
606
610
620
630
640
650
660
670
680
690
700
710
711
713
714
715
716
717

are two more arrays.

IF Arrays=3 THEN
!

! Prepare the analyzer to receive the
! 2nd array, then output it.

OQUTPUT @Hp8711;"TRAC CHISCORRZ, ";
Write_array(€Hp8711,Corr2(*))

I

! Prepare the analyzer to receive the
! 3rd array, then output it.

QUTPUT @Hp8711;"TRAC CHISCORR3, ";
Write_array(@Hp8711,Corr3(*))

END IF

Turn on the calibration just downloaded.

CUTPUT @Hp8711;"SENS1:CORR:STAT ON;*WAI"
DISP "Calibration arrays have been downloaded."
END

Subprogram for reading binary data array from
the analyzer. The command requesting a specific
data array has already been sent prior to
calling this subprogram.

SUB HRead_array(@Hp8711,INTEGER Array(x))

DIM A$[10]

INTEGER Digits,Bytes

ASSIGN @Hp8711;FORMAT ON

ENTER ©Hp871i1 USING "¥,A,D";A$,Digits

ENTER @Hp8711 USING "%,"&VAL$(Digits)&“D";Bytes
ASSIGN @Hp8711;FORMAT OFF

ENTER @Hp8T711l;Array(*)

ASSIGN @Hp8711;¥DRMAT DN

ENTER @Hp8711;4$

SUBEND

!
1
!
1
1
!
1

Subprogram for writing binary data array to

the analyzer. The command requesting a specific
data array has already been sent priocr to
calling this subprogram.
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SUB Write_array(@Hp8711,INTEGER Array(x))
OUTPUT @Hp8711;"#0";
ASSIGN @Hp8711;FORMAT OFF
OUTPUT @Hp8711;Array(*),END
ASSIGN @Hp8711;FORMAT Ol
SUBEND
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CALKIT Example Program

This instrument state file demonstrates the tvpe of file reguired to download
user-defined calibration kits. To see an example of using this feature, refer to
“Writing or Editing Your Own Cal Kit File”, in Chapter 6 of the User’s Guide.

10 '$ Standard Definitions for HP 85054B Precision
Type-N Cal Kit.

i1

12 t$ This is a Cal Xit definition file, which

13 1§ wuses the same format as a BASIC program.

i4 ¢ Lines that contain "!§" are comments.

16 1§

16 1§ Put your Cal XKit file on a disk, and use the

17 !'$ 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.
B¢ !

60 | OPEN: §$ HP 85054-60027 Open Circuit Plug
7C Z0 50.0 $ Ohms

80 1! DELAY 57.993E-12 § Sec

g0 1 L0SS 0.8E+9 § Dhms/Sec

100 ¢ CO 88.308E-15 $ Farads

110 ! Ct 1667.2E-27 § Farads/H=z

120 1 C2 -146.81E~36 $§ Farads/Hz"2

130 ! C3 9.7531E-45 § Farads/Hz 3

140 1

150 ! SHORT: ¢ HP 850b4-60025 Short Circuit Plug
160 ! 20 50.0 $ Onms

170 ! DELAY 63.078E-12 § Sec

180 1 L0SS 8.E+8 § Dhms/Sec

190 1

200 ! LOAD: $ HP 00909-600%i1 Broadband Load Plug
210 1 20 50.0 § Ohms

220 1! DELAY 0.0 § Sec

230 ! LGSS 0.0 $ Ohms/Sec
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280
260
270
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290
300

END

THRU:

Z0 50.0 $ Chms

DELAY
LOSS

196.0E~12 § Sec
2.2E+9 $ Ohms/Sec
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$ HP 85054-60038 Plug to Plug Adapter
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Instrument State and Save/Recall

LEARNSTR Using the learn string to upload and download instrument
states.

SAVERCL Saving and recalling instrument states, calibrations and data.
The example also demonstrates saving data in an ASCH file
that includes both magnitude and frequency information.
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LEARNSTR Example Program

This program demonstrates how to upload and download Instrmment 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
commen coramands). To restore the learn string simply output the string to
the gnalyzer.

The learn string contains a mnemonic at the beginning that tells the analyzer
{0 restore the instrument state.

The learn string is transferred as a block. The header is ASCI formatied and
the data is in the instroment’s internal binary format. The number 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 I they are selected using

the Define Save function under SAVE RECALL. The SCPI equivalent command
for saving the calibration arrays is added before the “long” learnstring query.
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Lines 20-80 are explained in the introduction te the example programs
section. They determine which system controller is being used and prepare
the instrument for remote operation.

!Filename: LEARNSTR

i
! Description:

! i. Query the learn string

! 2. Preset the analyzer

¥ 3. Send the learn string,

! restoring the previous state.

10 DIM Learnstr$[20000]
20 IF POS(SYSTEM$(“SYSTEM ID"Y,"HP 871") THER

30 ASSIGN @Hp8711 TO 800

40 ELSE

50 ASSIGN GHp87:1i TO 7i6

60 ABORT 7

70 CLEAR 718

80 END IF

81

82 Request the learnstring. If the "long"

83 learnstring is desired, comment the line
84 below, and uncomment the line after it.
85 The "long" learnstring, in addition to
86 the instrument state like the normal

87 learnstring, will include data and

88 calibration arrays IF they are selected

SAVE RECALL. The SCPI equivalent command
for saving the calibration arrays is
added before the "long" learnstring query.

I
1
!
1
|
i
]
t
89 ! using the Define Save function under
i
]
t
OQUTPUT @Hp8711;"*LRN?"
!

9b GUTPUT @Hp8711;"MMEM:3TCR:STAT:CORR ON;
:SYST:SET:LRNL?"

96

87 ! Read the learnstring from the analyzer.

]
1
g8 ! The USIEG "-K* format allows the data
i
1
1

29 ! being transmitted to include characters
100 (such as the line feed character) that
101 ! would otherwise terminate the learnstring
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! request prematurely.

ENTER @Hp8711 USING "-K";Learnstr$
DISP "Learn string has been read"
WAIT 5

i

! Preset the analyzer.

QUTPUT @Hp8711;"SYST:PRES;*0PC?"

i

! Wait for the preset operation to complete.
ENTER @Hp8711;0pc

DISP "“Instrument has been PRESET"

WAIT &

I

b Output the learnstring to the analyzer.
! The mnemonic is included in the string,
! so no command preceding "Learnstr$" is
! necessary.

GUTPUT @Hp8711;Learnstr$

DISP "Instrument state has been restored"
END
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10
20
30
40
50
60
70
71
72

SAVERCL Example Program

This program demonstrates how to save instrument states, ealibrations

and data to a mass storage device. The device used in this example 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 four choices are the internal floppy disk drive (INT:), the internal
non-volatile memory, (MEM:), the internal volatile memory, (RAM:), and

an external HP-1B floppy disk drive (EXT:). To perform a save/recall to an
external disk drive requires passing control of the HP-IB from the controller
to the analyzer. For more information on passing control of the bus refer to
Chapter 3, “Passing Control,” or the PASSCTRL example program.

Lines 10-70 are explained in the introduction to the example programs
section. They determine which system controller is being used, set fiags, and
prepare the instrument for remote operation.

Lines 80-130 are an example of saving an imstrument state and calibration on
the internal floppy disk drive.

Lines 190-200 are an example of recalling that instrument state and
catibration.

Lines 210~230 are an example of saving a data trace (magnitude and
frequency values) to an ASCII formatted file on the internal floppy disk drive.
This file cannot be recalied into the instrument. It can, however, be imported
directly into spreadsheets and word processors.

1Filename: SAVERCL
{
IF POS(SYSTEM$("SYSTEM ID™),"HP 871") THEN
ASSIGH @Hp8711 TO 800
ELSE
ASSTIGE @Hp8711 TG 716
ABORT 7
CLEAR 7186
END IF
]

! Select the internal floppy disk drive
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! as the mass storage device.
QUTPUT @Hp871i;"MMEM:MSIS *INT:’"
i

' Turn on the saving of the instrument state
I as part of the '"Define Bave" function under
! SAVE RECALL.

CUTPUT @Hp8711;"MMEM:STOR:STAT:IST ON"

|

! Turn on the saving of the calibration

! as part of the "Define Save' function under
! SAVE RECALL.

OUTPUT @Hp8711;"MMEM:STOR:STAT:CORR OK"

!

! Turn off the saving of the data

! as part of the "Define Save" function under

! SAVE RECALL.

QUTPUT @Hp8711;"MMEM:STOR:STAT:TRAC OFE"

]

! Save the current defined state (STAT 1) into

! a file named "FILTER". Use *0PC? to make

! sure the operation is completed before any

! other operation begins.

OQUTPUT @Hp8711;"MMEM:STOR:STAT 1,’FILTER’;*0PC?"
ENTER @Hp8711;0pc

DISP "Instrument state and calibration have been saved"
i

! Preset the instrument so that the change in state

! is easy to see when it is recalled.

JUTPUT @Hp87Y11i;"SYBT:PRES;*0PC?"

ENTER @Hp8711;0pc

DISP "Instrument has been PRESET"

WAIT 5

¢

! 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

! further commands until the analyzer is reconfigured.
QUTPUT @Hp8711;"MMEM:LOAD:STAT 1,’INT:FILTER’;*0PC?"
ENTER @Hp8711;0pc

I

! Take a single sweep to ensure that valid measurement
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203 ! data is acquired.

210 OUTPUT @Hp8711;"ABOR;:INIT:CONT OFF; :INIT;*WAI"

220 DISP "Instrument state and calibration have been recalled"
221 !

222 ! Save that measurement data into an ASCII filse

223 I called "DATAQ001" on the internal floppy disk drive.

230 QUTPUT @Hp8711;"MMEM:STOR:TRAC CHIFDATA, 'INT:DATAQQQ1Y
240  DISP "Data has been saved (ASCII format)"

250 END
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Hardcopy Control

PRINTPLT

PASSCTRL

FAST_PRT

Using the serial and parallel ports for hardcopy output. The
exampte also demonstrates plotting test results to an HPGL
file.

Using pass control and the HP-1B for hardcopy output. The
exampie uses an HP-IB printer.

Provides fast graph dumups to PCLS printers,
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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 *0PC? query is used in this exampie t¢ 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
information on printing or plotting is available in the User’s Guide.

Lines 10~70 are explained in the introduction to the example programs
section. They determine which system controller is being used, set flags, and
prepare the instrument for remote operation.

Lines 80~-150 dermonstrate sending a hardeopy oufput to & printer connecsed
to the serial port. The same program could be used to send hardcopy output
to a device on the parallel port. The only changes would be deleting lines
100-110 and changing line 90 to read HCOP :DEV :PORT PAR.

Lines 160-260 demonstrate how to create an HPGL file (plotter language) and
send it to the disk in the internal 3.5" disk drive. HPGL files are supported
by many appiications including the leading word processors and desktop
publishing products.

1 !Filename: PRINTPLT

2 !

3 ! Description:

4 ! 1. Select serial port. Configure it.

5 ! 2. Dump table of trace values

6 ! 3. Re-configure hardcopy items to dump
7 ! 4. Dump HP-GL file to internal floppy

8 !

10 IF PGS(SYSTEM$("SYSTEM ID"),"HP 871") THEE
20 ASSIGN @HpS8711 TO 800

30 ELSE

40 ASSIGN @Hp8711 TOD 718

50 ABORT 7

60 CLEAR 716

70 END IF

Ti !

72 ! Select the output language (PCL-Printer
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! Control Language) and the hardcopy port

! to serial.

GUTPUT ©@Hp8711;"HCOP:DEV:LANG PCL;PORT SER”
E

! Select baud rate to 19200.
QUTPUT @Hp8711;"SYST:COMM:SER:TRAN:BAUD 19200%
§

! Select the handshaking protocol to Xon/Xoff.
OUTPUT @Hp8711;"SYST:COMM:SER:TRAN:HAND XON'"
1

! Select the type of ocutput to table, which
! is the same as the softkey List Trace

! Values under the Define Hardcopy menu.
QUTPUT @Hp8711;"HCOP:DEV:MODE TABL"
1

! Send the command to start a hardcopy, and

! use *0PC query to make sure the hardcopy is
! complete before continuing.

OQUTPUT @Hp8T71t;"HCOP;*0PC?"

ENTER @Hp8711;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 @Hp8711;"HCOP:DEV:LANG HPGL;PORT MMEM"
1

b Include trace data in the plot.
CUTPUT @Hp8711;"HCOP:ITEM:TRAC:STAT ON*
3

! Turn graticule off in the hardcopy dump.
QUTPUT @Hp8711;"HCOP:ITEM:GRAT:STAT OFF"
i

! Include frequency and measurement
! annotation.

QUTPUT @Hp8T1i:i;""HCOP:ITEM:ANN:STAT ON"
!

! Include marker symbols.
QUTPUT @Hp&711;"HCOP:ITEM:MARK:STAT ON"
H

! Include title (and/or time/date if
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193 ! already selected}.
200  QUTPUT @Hp8T11;"HCOP:ITEM:TITL:STAT ON"
201 !
202 ! Define the hardcopy to be both the graph
203 ! and a marker table.
210  OUTPUT @Hp8711;"HCCP:DEV:MODE GMAR"
211 !
212 ! Send the command to plot and use *=0PC
213 ' query to wait for finish.
220  OUTPUT @Hp8711;"HCOP;=*0PC?"
230  ENTER @Hp8711;0pc
240  DISP "Plot to floppy disk - COMPLETE!"
250 END
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PASSCTRIL Example Program

This program demonstrates how te send a hardcopy to an HP-IB printer.

This iz done by passing active control of the bus {o the analyzer so it can
control the printer. More information about passing control to the analyzer is
available in Chapter 3, “Passing Control.”

Lines 10~90 are explained in the introduction to the example programs
section. They determine which system controlier is being used, set flags, and
prepare the instrument for remote operation.

IFilename: PASSCTRL

Description:
External controller runs this program, which
instructs the analyzer to perform a hardcopy
and then passes contrel te the analyzer.
Analyzer performs hardcopy over HP-IB
to printer at 701, then passes control back.

This program only works on controllers which
implement pass control properly. HP 8700
computers running BASIC-UX 7.0x will need

to upgrade to a newer BASIC-UX version.

IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
ASSIGN @Hp8711 TD 800
Internal=1
ELSE
ASSIGN @Hp8T7L1 TO 716
Internali=0
ABORT 7
CLEAR 716
END IF
]
I Select the language to PCL (Printer
! Control Language) and the output port
! to HP-IB.

QUTPUT eHp8711;"HCOP:DEV:LANG PCL;PORT GPIB"
1
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102 ! Belect the HP-IB address for the hardcopy
103 ! device on the HP-IB.

110 CUTPUT €Hp871ii;"SYST:CCOMM:GPIB:HCOP:ADDR 1%
111 !

112 1 Set the output to graph only.

120 QUTPUT @Hp871i1;"HCOP:DEV:MODE GRAP!

121

122 ! If the internal controller is being used...
130 IF Internal=1 THEN

13t !

132 ! then make it System Controiler of HP-IB
140 QUTPUT @Hp8711;"SYST:COMM:GPIB:CONT ON®
166 END IF

151 !

152 ! Ciear Status Registers

18C¢  QUTPUT @Hp8711;"=xCL3"

161 !

162 ! Enable the Request Control bit in the Event
163 ! Status Register.

170 DUTPUT @Hp8711;"=ESE 2¢

17y

172 ! Clear the Service Request enable register;
173 b SRE is not being used.

180  CUTPUT @Hp8T711;"%SRE Q"

181 !

182 ! Send the hardcopy command to start the

183 ! print.

180  DUTPUT @Hp871i1;*HCOR"

200  LOODP

201 !

202 ! Bead the status byte using Serial Poll.
210 Stat=SPOLL{@Hp8711)

211

212 ! Exit when the analyzer requests active control
213 ! of HP-IB from the system controller.

220  EXIT IF BIT(Stat,B5)=1
230  END LOOP

231
233 ! Now system controller passes control to
234 ! the analyzer.

240  PASS CONTRCL @Hp8711
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DISP "Hardcopy in Progress...';
IF Internal=l THERE

If vsing the internal IBASIC controller,
then use the *0PC query method to wait
for hardcopy completion.

OUTPUT @Hp8711;"*0PC?"
ENTER ©Hp8711;0pc
ELSE

If external computer centrol, then...

Loop

£

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 intoc "Hpib".

DISP ".%,

WAIT 1 ! No need to pell 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 LODOP

END IF

DISP "HARDCOPY COMPLETE!"

END
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FAST_PRT Example Program

This program configures a PCLS printer to accept HP-GL graphics comuands
from the analyzer. The program executes a hardcopy which causes the
analyzer to send HP-GL comuands to the parallel port PCL5 printer. Provides
up t0 10x speed improvement of some hardcopies.

10
20
30
40
50
60
70

80
20
100

110
120
130
140
150
160
170
180
18C
200
21¢
220
23¢
240
250
260G
270
280
290
300

!
!
!
!
!
!
!

FAST_PRT

This program is designed to set up a PCLS printer
connected te the paraliel port of the analyzer %o
accept HP-GL syntax. HP-GL gives fast graph dumps.

Connect your PCLE printer to the parallel
printer of the
analyzer, then run the program.

Once the parallel printer has been configured
to accept

! HPGL commands, a hardcopy is done, the printer is
! reset to normal mode, and the page is ejected.

DIM A$I50]

IF POS(SYSTEM$("SYSTEM ID"),"HP 871i") THEN
ASSIGN @Rfna TO 800
Internal=1
Isc=8

ELSE
ASSIGN @Rfna TG 716
Internal=Q0
Igc=7
ABORT 7
CLEAR 718

END IF

Define the hardcopy device
GUTPUT @Rfna;"HCOP:DEV:LANG HPGL;PORT CENT"
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310 ! Define PCLb escape codes needed to set up
HPGL commands:

320  DATA ¢E ! Reset, Eject page

330  DATA @124 ! Page size 8.5 x 11

340  DATA @&alOL@&a40CO0MOZ1O0E ! No margins

350  DATA ©+c7400x5850y 1 10.28 x 7.85 gize 720/in

360 !DATA @%chb00x5650y ! if Marker table included

370 !DATA @*c4255x3283y ! portrait,remove
Landscape Mode

! Landscape Mode

! Cursor to anchor point

400  DATA @*cOT ! Set picture anchor point

410 DATA @xr-3U ! CMY Palette

380 DATA e&l10 !
!
I
I
420 1DATA @*riU ! Monochrome optional
i
1
1
i
i

390  DATA @*p50x50y

43¢  DATA @%1B ! HPGL Mode

440  DATA ! dump plot

450 DATA @%04 ! Exit HPGL lode

460  DATA @E ! Eject page

470  DATA DOKE ! End of defined escape codes

480 !

490 ! Send the defined escaps codes to the printer
500  LOCP

510 READ A$

520  EXIT IF A$="DONE"

530 FOR I=1 TO LEN(A$)

540 SELECT A$[I;1]

550 CASE "@" ! Escape Character

560 QUTPUT @Rfna;"DIAG:PORT:WRITE 15,0,27"

570 CASE "$" ! Dump the plot

580 GUTPUT @Rfna;"HCOP;#WAI"

590 CASE ELSE! Send Character

600 GUTPUT @Rfna;"DIAG:PORT:WRITE 15,0,
'S NUMCASCT; 11D

610 END SELECT

820 NEXT I

630 END LOOP

640 !

650  END
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Service Request

SRQ Generating a service request interrupt. The example uses
the status reporting structure teo generate an interrupt as
S001 88 averaging is complete.
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SRQ 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 the Status
Registers.”

In this program, the STATus:PRESet executed in line 130 has the effect of
setting all bits in the averaging stafus transition registers (positive transitions
to O, negative transitions to 1). It alsc 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.

Lines 10-90 are explained in the introduction to the example programs
section. They determine which system controlier is being used, set flags, and
prepare the instrument for remote operation,

1 'Filename: 5RO

2 !

3 ! Description:

4 ! Set an SRY to occur when averaging is complete.
5 ! Turn on averaging, and set to 8 averages.

6 ! Initiate sweeps. SRG will occur after 8 sweeps.
7 !  Wait in a do-nothing loop, checking SR{ flag.
8 ! Display message after SR flag is set.

9 !

10 IF POS(SYSTEM${"SYSTEM ID"),"HP 871") THEW

20 ASSIGH eHp8711 TJ 800

30 Isc=8

40 ELSE

50 ASSIGN @Hp8711 TO 718

80 Isc=7

70 ABGRT 7

80 CLEAR 716

20 END IF

21 !

92 ! Clear status registers.

100 OUTIPUT @Ep8711;"*CLS"

101 !

i02 ! Clear the Service Request Enable register.
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110
111
112
120
121
122
130
131
132
133
134
140
141
142
143
144
145
148
147
148
1439
15¢
152
153
154
165
160
161
162
163
164
170
171
i72
180
i81
i82
120
181
192
200

QUTPUT @Hp8T711;"#3RE O
I

! Clear the Standard Event Status Enable register.
OUTPUT @#Hp8711;"+ESE O"
I

! Preset the remaining status registers.
QUTPUT @Hp8711;"STAT:PRES"
I

! Set operation status register teo report

! to the status byte on POSITIVE transition of

! the averaging bit.

QUTPUT ©@Hp8711;"STAT:0PER:ENAB 256"

1

! Set averaging status register to repert to

! operational status register on NEGATIVE transition
! of the averaging done bits. The NEGATIVE

! transition needs to be detected because the

! averaging bit 0 is set to 1 while the analyzer
! is sveeping on channel 1 and the number of

! sweeps completed since averaging restart is

! less than the averaging factor. VWhen the bit
! goes back tc 0, the averaging is done.

BUTPUT ©@Hp8711;"STAT:0PER:AVER:ENAB 1"

! Enable the operational status bit in the status
! byte to generate an S5RA.

CUTPUT e@Hp&711;"+SRE 128"

t

! On an interrupt from HP-IB "Isc" (Interface

! Select Code) SRO bit (2), branch to the interrupt
b service routine "Srq_handler'.

ON INTR Isc,2 GOSUB Srg_handler

'

! Now enable the interrupt on SR} (Service Reguest)}.
ENABLE INTR Isc;2

3

b Set averaging factor to 8.

CUTPUT @Hp871:1;"SENSL1:AVER:COUN 8;*WATY

3

! Turn on averaging and restart.
CUTPUT @Hp8711;"SENS1:AVER ON;AVER:CLE;*WAI"
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280
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303
304
310
311
312
313
314
320
321
322
330
340
341
342
343
350
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!
! Turn on continuous sweep trigger mode.
OUTPUT QHp8711;"ABOR;:INITL1:CONT ON;*WAI"
I
! Initialize flag indicating when averaging done
! to 0. Then loop continucusly until the
! interrupt is detected, and the interrupt
! service routine acknowledges the
! interrupt and sets the flag to 1.
Avg_dene=0
DISP "Waiting for SRQ on averaging complete.";
LacP
DISP ".%;
WAIT C.1 ! Siow down dots
EXIT IF Avg_done=1
EED LOOP
k
! Display desired completion message.
DISP
DISP "Got SRQ. Averaging Completel™

STOP
!

Srqg.handler: ! Interrupt Service Routine
1

! Determine that the analyzer was actually
! the instrument that generated the
! interrupt.
Stb=SPOLL(@Hp8711)}
I
! Determine if the operation status register
! caused the interrupt by loocking at bit 7
! of the result of the serial poll.
IF BINAND(Stb,128)<>C THEN
!
! Read the operaticnal status event register.
OQUTPUT @Hp8711;"STAT:0PER:EVEN?"
ENTER @Hp8711;0p.event
i

! Determine if the averaging status register
! bit 8 is set.
IF BINAND(Op_event,2563<>0 THEN
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351 !

352 ! If so, then get flag indicating
353 ! averaging done.

360 Avg, done=1

370 END IF

380 END IF

390  RETURN

400  END
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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 vig HP-IB,
Instrument states and program fites may be transferred to or from the
analyzers internal non-volatile memory, (MEM:). internal-volatile memory,
{RAM:), and the internal 3.5” floppy disk, (I¥T:).

This can be a convenient method to archive data and programs to g central
large mass storage hard drive.

To run these programs, connect an external controller to the analyzer with an
HP-IB cable.

GETFILE Transfers a file from the analyzer to an external controller.

PUTFILE Transfers a fite from an external controller to the analyzer.
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GETFILE Example Program

Files are transferred from the analyzer to an external RMB controller. Run
this program on your external RMB controlier. The program will prompt you
to specify which analyzer program to transfer, the mass storage unit (MEM:),
internal non-volatile memory, (RAM:), internal volatile memory, or {INT:},
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,

10 iGETFILE

20 !

30 ! This program will get files from 871X specified
mass storage to a host

40 ! mass storage. The user specifies the mass storage unit,
the filename

50 ! of the 871X and the file on the host controller
to be created.

60 !

i11¢c !

120  DIM Blk$(1:4)[32000]

! Max file size = 4 % 32000 = 128000 bytes

130 !

140 DIM Filename$[15],Mass${15],Dest$[15]

150 INTEGER Wordi

160 ASSTGN @Hp8712 T0 T7i6

170  CLEAR @Hp8712

180 BEEP

190 Mags§="INT"

200 Dest$="Fileg7iX"

210  IKPUT "Enter the name of the 871X file to get.",Filename$
220  INPUT "Enter 871X Mass Storage (mem,INT,ram)",Mass$

260  INPUT "Enter host filename (default=’'File871%’)",Dest$
270 DISP "READING FILE "gMasa$&":"&Filename$d" ..."

280 JUTPUT QHp871i2;"MMEM:TRANSFER? *"&Mass$&":"&Filenamedg'’"
290 ENTER QHpS8T12 USING "#,W";Wordl

300 ENTER @Hp8T712 USING "%,~K";Blk$(x)

310 FOR I=1 TO 4

320 Filelength=LEN(B1k$(I))+Filelength
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330
340
350
380
370
380
380
400
410
420
430
440
450
460
470

NEXT I
BEEP
PRINT "Length",Filelength
DISP "Creating new file..."
ON ERROR GOTO Save_file
PURGE Dest$
Save_file: !
OFF ERROR
CREATE Dest$,Filelength
ASSIGN @File TO Dest$;FORMAT ON
QUTPUT @File;B1k${*);
ASSIGHN @File TO *
DISP "File "&Dest$&" created.'
BEEP
END

Example Programs
File Transfer Over HP-IB
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PUTFILE Example Program

PUTFILE - Files are transferred from the RMB mass storage to the analyzer.
Run this program on your external RMB controller. The program will prompt
you to specify the file to transfer and where to transfer the file. BDATA or
ASCII files may be transfered to the analyzer’s internal non-volatile memory,
(MEM:), the internal volatile memory, (RAM:), or the internal built in 3.5
floppy disk, (IHT:},

10 ! PUTFILE

20 !

30 ! This program will transfer files from RMB mass mem to the
specified

406 ! 871X mass storage. The user specifies the 871X mass
storage unit,

50 ! the 871X file to be created, file type, and file to be
transferred.

60 !

116 !

120 DIM A$(1:4)[32000]

130 DIM Filename$i15] ,Mass$[15],Source$[15]

140 INTEGER Wordl

150 Bdat$="n"

160  ASSIGN @Hp8712 TO 7186

170  CLEAR @Hp8712

180  BEEP

190  Mass$="INT"

200 INPUT "Eanter the name of the 871X file to create!,Filename$
210  INPUT “File type BDAT? (y,n) [nl",Bdat$

220 INPUT “Enter the 871X Mass Storage (mem,INT,ram}",Mass$
260  INPUT "Enter source filename',Source$

270  DISP "READIRG FILE “&Source$&® ..."

280  ASSIGN @¥ile TO Source$:FORMAT OFF

290  ENTER @File USING *¥,-K";A${x)

300 ASSTGN @File TO =

310 IPRINT A%

320 BEEP

330  Length=0

340 FOR I=1 TC 4
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490
5Qo
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520
530
540
550
560
570
580
580
600

610
620
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Length=LEN(A$(I))+Length
NEXT I
DISP "TRANSFERRING FILE = ",Length
IF Bdat$="y" OR Bdat$="Y" THEN
I¥ Length<1i{ THEN
Blk$="1"&VAL$ (Length)
ELSE
IF Length<100 THEE
Blk$="2"gVAL$ (Length)
ELSE
IF Length<1000 THENW
Blx$="3"gVAL$ (Length)
ELSE
IF Length<i0000 THEN
Blk$="4"gVAL$ (Length)
ELSE
IF Length<100000 THEN
Blk$="5"g&VAL${Length)
ELSE
Blk$="8"&VAL$ (Length)
END IF
END IF
END IF
END IF
END IF
CUTPUT @Hp8712;"MMEM:TRANSFER:BDAT *"&Mass$&"
:"&Filename$&"’ ,#"&B1k$;
ELSE
OUTPUT @Hp8712;"MMEM:TRANSFER

YigMass$e! : "&Filename$i"’ ,#0";

630
840
650
660
670

EXD IF

QUTPUT ©Hp8712;A${*);END

DISP "87:X file "&Mass$a':"&Filename$&’ created."
BEEP

END
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Customized Display

GRAPHICS

Using graphics and softkeys to create customized procecures.
The example demonstrates the use of some of the user
graphics commands including the one t¢ erase a previously
drawn line. [t also dernonstrates use of the softkeys and
detecting a front panel keypress with the service reguest
interrupt process.
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GRAPHICS Example Program

This pregram demonstrates ow to use the analyzer’'s user graphics
commands to draw setup diagrams. [© also demonstrates generating a service
request in response to a kevboard interrupt. More information on user
graphics eommands is available in Chapter 7, *Using Graphics,” and in
Chapter 12, “SCPI Command Summary”. Informaticn on generating a service
request. and using the status reporting structure is in Chapter 5, “Using the
Status Registers.”

Note that this program uses the analyzer’'s user graphics commands. If
the IBASIC option is instalied, 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 10~-110 are explained in the introduction to the example programs
section. They determine which system contrsller is being used, set flags, and
prepare the instrument for remote operation.

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 250450 draw the connection needed for a normalization. The
operator 1s prompted to make this connection and to press a softkey on the
instrument. A flashing message is used to attract attention.

NOTE

This program works properly ony when option 102, 1BASIC, has been installed. Refer to program
GRAPHZ if your analyzer doss not have the 1BASIC option instalied,
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Customized Display
Program 1
x‘ ! Running
i AT ouT AF TN |
HP 8713 = = NORMAL T ZE
) I e &

Sonnect THRU betwsen RE OUT ang RF IN

EExms o Lress NORMALIZE <<<<<

*Chan 2:Transmission Log Mag 10.0 o/ Ref  0.00 OB

6 PAUSE

Srart 150,000 MHz Stop 250,000 MHz

GRAPHICS example cannection disgram

Lines 460-580 perform the normalization, erase the prompts (without erasing

the whole screen} and prepare for the test.

Lines 580-730 are a branching routine that handles the service reguest

generated interrupts used by the external controller,
Filename: GRAPHICS

Description: Draws a simple connection diagram
in the IBASIC window, and displays a zoftkey.

NOTE: This program works properly ONLY
when cption 1C2, IBASIC, has been installed.
Refer to pregram GRAPH2 i1f no IBASIC option.

W~ 00 N e
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Example Programs
Customized Display

IF POS(SYSTEM$("SYSTEM ID"),"HP 871"} THER
ASSIGN @Hp8711 TO 800
Internal=1
Izc=8
ELSE
ASSIGN @Hp8711 TO 716
Internal=0
Isc=7
ABORT 7
CLEAR 716
E¥D IF
I
! Allocate an IBASIC display partition
! to show the graphics.
QUTPUT @Hp8711;"DISP:PROG UPP"
I

! Clear the IBASIC dispiay partition.
OUTPUT @Hp8711;"DISP:WIKD10:GRAP:CLE"
i

! Turn on channel 2 for measurements. The
! lower part of the display is

! devoted te display of measurements.
QUTPUT @Hp8T7ii;"SENS2:STAT ON;*WAL"

1

! Take a single controlled sweep to ensure

! a valid measurement using *0PC query.

OUTPUT @Hp8711;"ABOR;:INIT2:CONT OFF;:INIT2;*GPC?"
ENTER @Hp8711;0pc

|

! Select the bright “"pen" and bold font.
OUTPUT QHp8711;"DISP:WIND10:GRAP:COL 1;LAB:FONT BOLD"

E
! Draw a label reading "HP B8711B" 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:WIND1O:GRAP:MCVE 45,120
;LAB *HP 8711B*"

1

! Draw a box to represent the analyzer.

QUTPUT €Hp8711;"DISP:WIND10:GRAP:MOVE 30,175
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;DRAW 30,140 ;DRAW 480,140;DRAW 480,175"
ig1 !
192 ! Draw a box to represent the REFLECTION RF OUT port.
200  OUTPUT @Hp8711;"DISP:WIND10:GRAP:MCGVE 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:WIND10:GRAP:MCOVE 410,140
;DRAW 410,130;DRAW 440, 130;DRAW 440,140"
211 ! Change the text font to small, which is the
212 ! same as that used for PRINT or DISP statements.
220  OUTPUT @Hp8711;"DISP:WIND10:GRAP:LAB:FONT SMAL"
221 !
222 ! Label the RF OUT port.

230  QUTPUT @Hp8711;"DISP:WIND10:GRAP:NMOVE 250,145
;LAB ‘RF OUT*"

231 !

232 ! Label the RF IN port.

240  QUTPUT @Hp&711;"DISP:WIND10:GRAP:MOVE 395,145
;LAB *RF IN?M

241 1

250 Normalize: !

261 !

262 ! Draw a through connection between the RF 0UT

263 ! and RF IN ports.

260  OUTPUT @Hp8&711;"DISP:WIND10:GRAP:MOVE 290,125
;DRAW 290,110;DRAW 425,110;DRAW 425,128"

261 ! Prompt the coperator to connect the through.

270  OUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 1,50
;LAB ’Connect THRU between RF OUT and RF IN’Y

280 IF Internal=1 THEN

281 ! If using the IBASIC (internal) controller,
282 ! then use the "ON KEY" method to handle
283 ! uger interface.

290 ON KEY 1 LABEL "NORMALIZE" RECOVER Norm
300 ELSE

301 ! If using an external controlier...

302 !

303 ! Initialize flag for checking on keyboard
304 ! interrupts.

310 Keycode=-1

311 t
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320
321
322
323
330
331
332
333
334
336
336
337
338
340
341
342
343
350
3561
352
353
380
370
380
381
382
390
391
392
393
394
3985
386
400
410

420
430

440

Exampie Programs
Customized Bisplay

! Label softkey 1.
OUTPUT @Hp8711;"DISP:MENU:KEY1 ’*NORMALIZE’"
i

! Clear the status register and event status
! register.

OUTPUT QHp8711;"*CLS;*ESE 0

i

! Preset the other status registers.

! Enable the Device Status register toe 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.

CUTPUT @Hp8711;"STAT:PRES;DEV:ENAB 1;%SRE 4"
4

t Clear the key queue to ensure that previous
! key presses do not generate an interrupt.
OUTPUT @Hp8711;"SYST:KEY:QUE:CLE"

§

! Set up and enable the interrupt on the HP-IB
! when a service request is received.

0¥ INTR Isc,b5 RECOVER Srg

ENABLE INTR Isc;2

END IF

Turn off the graphics buffer.

OUTPUT @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.

L0gp

CUTPUT QEp8711;"DISP:WIND1C:GRAP:KOVE 55,18
;LAB 7355>> Press NORMALIZE <<<<«<*'M

WAIT .2

CQUTPUT @Hp8711;"DISP:WIND10:GRAP:MCVE 55,18
;LAB 7 Press NORMALIZE i

WALT .2
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450  END LCOP

451 !

460 Norm: ! Entry point to wait for a key press.
461 1

462 ! If wrong key pressed, returnh to Normalize.

470  IF Keycode<»0 THEN GOTD Kormalize
480  OFF KEY

481 !

482 ! The through should now be connected and
483 ! ready to measure.

484 !

488 ! Turn the graphics buffer back on.

490  QUTPUT €Hp8711;"DISP:WIND10:GRAP:BUFF QN
481 1

492 ! Select the "erase" pen (pen color 0) and
493 ! erage the prompts.

500 GUTPUT Q@Ep8711;"DISP:WIND10:GRAP:COL O;MOVE 55,18
;LAB 5>>>5> Pregs NORMALIZE <<<g¢'n

510 GUTPUT @HpS8711,;"DISP:WINDIO:GRAP:MOVE 1,50
;LAB *Connect THRU between RF 0UT and AF IN*"

520  OUTPUT @Hp871i1;"DISP:MENY:KEY] ° »

521 !

522 ! Display the active data trace only. Turn off
523 ! any previous normalizatien.

530  QUTPUT eHp8711;"CALC2:MATH {INKPL)"

531 !

532 ! Take a single sweep on channel 2.

b40  OUTPUT @Hp8711;%INITR2;*WAI"

541 !

b42 ! Copy the new data trace into the memory array.
550  OUTPUT @Hp8711;"TRAC CH2SMEM,CH2SDATA"

5561 !

552 ! Bormalize; that is, display the active data
583 ! relative to the memory trace.

560  OUTPUT @Hp8711;"CALCZ2:MATH (IMPL/CHZSMEM)"

561 !

562 ! Display only one of the traces (the normalized
563 ! trace).

570  CUTPUT @Hp8711;"DISP:WIND2:TRACI ON;TRAC2 OFFY
571 ¥ ‘
572 ! Erase the through connect and select pen coler 1 again.
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b0
8600
610

611
812
613
614
620
621
622
623
630
631
632
640
650
6b1
6562
660
661
670
680
690
700
701
702
703
710
120
730

Example Programs

CUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 280,110
;DRAW 425,110;DRAW 425,125,;C0L 1"
STOP

Srq: ! This is the branching routine that handles

service request
! generated interrupts.

!
! Do a serial poll to find out if analyzer generated the
! interrupt.
Stb=SPOLL(Q@Hp8711)
1
! Determine if the Device Status register’s summary
! bit (bit 2 of the Status Byte) has been sest.
IF BINAND(Stb,4)<>0 THEN

E

! If so, then get the Device Status Register contents.

OUTPUT @Hp8711;"STAT:DEV.EVENT"

ENTER @Hp8711;Dev.event

!

! Check for key press...
IF BINAKD(Dev_event,1)<>0 THEN
! If so, then determine which key.
OUTPUT QHp8711;"SYST:KEY?"
ENTER @Hp87:ii;Keycode
END IF
END IF
i
! Resnable the interrupt in case wrong key
! was pressed.
ENABLE INTR Isc
G0TO Nerm
END
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Front Panel Keycodes

Your program can monitor the analyzer's front panel and determine when &
key has been pressed or when the knob (RPG — rotary pulse generator} has
been tarned. 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 SCPl 8YSTem:KEY commands to read the contents of the
key queue.

The SCPI query SYSTem:KEY: TYPE? returns a siring indicating the type of
key press event:

Return Value Meaning
NONE Mo key has been pressed
KEY A front panel key has besn pressad
RPG The analyzar's knob has besn turned
ASC A key on the ASCHl PC DIN keyboard has been pressed

The SCPI query SYSTem:KEY [ :VALue] ? returns a nwmber describing the
type of key press. The meaning of the number depends on the key type
returned by the SYSTem:KEY: TYPE? query:

SYST:KEY:TYPE SYST:KEY : VALUE Meaning
NONE Mo meaning. Returns -1,
KEY A number from 0 to 56 representing the "key code” of the fromt

panel key. See folowing table for list.

RPG The number of knob “dcks”. Pasitive valugs indicate a clock-wise
turn; negetive numbers indicate counter-clockwise. Lerger numbers
indicats the knob has been turned faster or further,

ASC The ASCH value of the pressed key,
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The SYSTem:KEY[:VALue] 7 guery removes the key from the key queue,
so that you can read the next key. For this reason, you must perform the
SYSTem:KEY : TYPE? guery before performing the SYSTem:KEY[:VALue]?.

The gueue that stores the key press events has a finite iength.. In firmware
revision B.03.60, this length is 32. This means that after 32 key presses occur
without being read (using SYSTem:KEY[:VALue] 7}, subsequent key presses
or knob ticks will be ignored.

Your program can query the queue length using the SCPI command:
SYSTem:XEY:QUEue :MAXimum?

You can clear the queue uging:
S5YSTem:KEY:QUEue:CLEar

You can check how many key presses or knob tick events have occurred using
SYSTem:KEY : QUEUE: COUNL?

Finally, you can turn the key queue on or off using
SYSTem:KEY:QUEUEL:STATel <OK|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
10 the KEYCODE example program.
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Key Key Label Key Key Key Label ey
Group Code Group Code
Seftkays "} {minusfaackspacal 22

1 1) Istep upl 23
2 () istep down) 24
3 Feature [{BEGIN 40
Kays

4
CHAN 1 41

B
CHAN 2 42

8
POWER 43

7
MENU 44
Numeris fzernd i0 e N
Keys @ (EREY) 45
- ” SWEEP 46
ftwo) 12 A% 47
tiree) .3 DISPLAY 48
{four 14 SCALE 49
fivel 15 50
(®) isid 16 FORMAT 51
(seven] 17 MARKER 52
leight] 18 SAVE/RECALL 53
(@) inivel 19 {(SYSTEM/OPTIONS) 54
ENTER 50 HARD/COPY 55
() tdecimel 21 PRESET 56
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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 analyvzer and with the general operation of HP-IB.

Standard Commands for Programmable Instruments (SCPI) is a programming
language designed specifically for controliing instruments by Hewlett-Packard
and other industry leaders. SCPI provides commands that are comumon from
one instrument to ancther. This elimination of “device specific” commands
for common functions allows programs to be used on different instruments
with very little modification.

SCPl was developed to conform to the IEEE 488.2 standard

{repiacing IEEE 728-1982). The [EEE 488.2 standard defines the syntax and
data formats used to send data between devices, the structure of status
registers, and the comrnands used for common tasks. For more information,
refer to the IEELR 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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The Command Tree

The SCPI standard organizes related instrument functions by grouping them
together on a common branch of a command tree. Each branch is assigned a
mnemonic to indicate the nature of the related functions. The analyzer has
16 major SCPI branches or subsystems. See Figure 1G-1 for a mode! of how
these subsystems are organized to manage the measurement and data flow for
the analyzer. ’

] PROGram
e
| STATus j
| SYSTem
[ -
Aor e ]
Bor2 - »{ CALCufate Foavat LA
Ror G SENSe bus
Ext X or 11
Ext Y or iz
I
; i
: ChlLibration g
TRIGger L-— HP-1E
External Trigger includes
ABORE ‘ MMEMory ‘
NiTiate
;
; | S0URes TRAC ; FORMat Lda%a
l‘—' ! }“—J HACe z—‘ FORMa —
Source C ] | bus

Figure 13-1. Measurement and Data Flow of the Analyzer
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The analyzer’s major SCPI subsystems and their functions are deseribed
below.

ABORt Aborts any sweep in progress.

CALCulate Configures post-measurement processing of the measured
data (such as marker and limit testing functions).

CAlLibration Controls zeroing the broadband diode detectors.

DISPlay Controls the display of measurement data, annotation andé
user graphics.

FOR¥at 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 hardcopy (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).

QUTPut Turns on/off the source output power {power to the device
under test).

PRDGram Interfaces IBASIC programs and comumands with an
external contreller. (For more information on IBASIC
programming refer to HP strument BASIC Tser's
Handbook.)

SENSe Configares 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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STATus Contains the commands for using the SCPI status registers.
(For more information about using the status registers refer
to Chapter b, “Using Status Registers,”)

SYSTem Contains miscellaneous system configuration commands
(such as /O port, clock and softkey control).

TRACe Interfaces with the internal data arrays (functions such as
data transfer and trace memory).

TRIGger Controis 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 furns on and
off the marker fracking feature is assigned to the TRACKING branch of the
FUNCTION branch of the MARKER pranch of the CALCULATE subsystem. The
command looks like this:

CALCULATE :MARKER :FUNCTION : TRACKING OR

NOTE

Colons are used to indicate branching points on the command tree. A parametsr is separated from the
rest of the command by 2 space,
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GCOMMAND TREE

PARAMETERS

GAlGCulate
HARKer
|
|

[STATe! MODE FUMGtion MAX1mum

|
BWIDth TRACKing RESult
T T i [
o OFF ABSolute REl.,ative Ghe OFF

Figure 10-2. Partial Diagram of the CALCuiate Subsystem Command Tree
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Sending Multiple Commands

Multiple comnmands can be sent within a single program message by
separating the commands with semicolons. For example, the following
program message — sent within an HP BASIC QUTPUT statement — turns on
the marker reference and moves the main marker to the highest peak on the
trace:

QUTPUT 716;"CALCULATE:MARKER :MODE
RELATIVE; : CALCULATE : MARKER : MAXTMUM"

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:

OUTPUT 716;"CALCULATE :MARKER :MODE RELATIVE ;MAXIMUM"

In the first version of the program message, the semicolon that separates the
two commands is followed by a colon. Whenever this occurs, the command
parser is reset to the base of the command tree. As & resuif, 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 semicolon that separates
the two commands is not followed by a colon. Whenever this occurs, the
command parser assumes that the mnemonics of the second cormnand arise
from the same branch of the tree as the final mnemonic of the preceding
coramand. MODE, the final mmemonic of the first command, arises from the
MARKER branch. So MAXTMUM, the first mnemonic of the second cormand is
also assumed to arise from the MARKER branch.

The following is a longer series of commands — again sent within HP BASIC
DUTPUT statements — that can be combined into a single program message:

CUTPUT 716;"CALCULATE:¥ARKER:STATE ON"

CUTPUT 71i6;"CALCULATE:MARKER:MCDE RELATIVE"

QUTPUT 716;"CALCULATE:MARKER : MAXTHUM®

DUTPUT 716;"CALCULATE :MARKER:FUNCTICN : TRACKING ON"

The single program message is:

OUTPUT 716;"CALCULATE:MARKER :STATE CN;MODE
RELATIVE ;MAXIMUM ; FUNCTION : TRACKING ONY
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Command Abbreviation

Each command mnemenic has a long form and a short form. The short forms
of the mnemonics allow you o 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:

¢ [f 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,

s I 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, LIMIT becormes LIM.

T R T —
NCGTE

The short form of e particular mnemonic is indicated by the use of UPPER-CASE characters in this
manual.

SCPl s not case sensitive so any mix of upper- and lower-case lettering can be used when sending
cammands 10 the analyzer.

If the rules listed in this section are applied to the last program message in
the preceding section, the statement:

CGUTPUT 716;"CALCULATE:MARKER:STATE ON;MCDE
RELATIVE ;MAXIMUM; FUNCTION : TRACKING ON"

becomes:

QUTPUT 716;"CALC:MARK:STAT ON;MODE REL;MAX;FUNC:TRAC GN"
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Implied Mnemonics

Some mnemonics can be omitted from HP-IB cormmands without changing

the effect of the command. These special mnemonics are called implied
mnemonics, and they are used in many subsystems. In addition to entire
muemonics, variable parts of some mnemenics may aiso be implied. These
are usually a number indicating a particular measurement channel, marker, or
similar choice.

NOTE

When a number is not supplied for an implied variable, 2 default choice is assumed; this choice is
always 1.

The INITIATE subsystem contains both the implied mnemonic TMMEDTIATE
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:

OUTPUT 716;"INITiate[1}2][:IMMediate]

Any of the foliowing forms of the command can be sent fo the analyzer (using
HP BASIC} to frigger a new sweep on channel 1:

QUTPUT 716;"INITIATEL : THMEDIATE"
QUTPUT 716;"INITIATE:IMMEDIATE"
OUTPUT 716;"INITIATEL"

QUTPUT 716;"INITIATE"

If the sweep is to be triggered for measurement channel 2, the channel
number must be specified:

QUTPUT 716;"INITIATEZ:IMMEDIATE"
QUTPUT 716;"INITIATE2"
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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 coramand it must be separated from the command by a
space. If more than one parameter is sent they are separated from each other
by comrnas.

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 seientific notation.
If an instrument setting programmed 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 MIKimum can be
used to set or query values).

<num> is used in this document to denote a numeric parameter,

An example is the command 0 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 maximuwn possible
value (1300 MHz for HP 8711B/12B or 3000 MHz for HP 8713B/14B).

OUTPUT 716;"3EKSEL:FREQUENCY:STCGP 1300 MHZ"

QUTPUT 716;"SENSE1:FREQUENCY:STCP MAX"
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Query Response

Introdustion to SCPI
Parameter Types

When a numeric parameter is queried the number is returned in one of the
three nurmeric formats.

NR1 Integers (such as +1, 0, -1, 123, -12345)

NR2Z 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+5b, +123.4E-3, -456.789E+6)

An example is the response to a query of the stop frequency after executing
the above commands (this response is of the NR3 type).

QUTPUT 716;"SENSE1:FREQUENCY:STOPT"
returns the value 1.3E+8.

Query Response

Character Parameters

Character parameters (sometimes referred to as discrete parameters) consist
of ASCI! characters. They are typically used for program settings that have a
fimite nummber of values.

These parameters use muemonics to represent each valid setting. They have
along and a short form which follow the same rules as cormmand mueronics.

<char> is used in this document to denote a character parameter,

An example of a command using a character parameter is the command that
selects the format in which the measurement data is displayed:

CUTPUT 716;"CALCULATEL :FORMAT MLOGARITHMIC"

When 3 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;"CALCULATEL :FORMAT?"
returns the value MLOG.
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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 0¥ (or 1) and OFF (or 0).

<ON|OFF> is used in this document to denote z boolean parameter.

Ar example of a command that uses a boolean parameter is the comrand
that makes the analyzer continuously trigger (or stop triggering)
measurements.

OUTPUT 716;"INITIATE:CONTINUQUS ON"

A special group of commands uses boolean parameters to control automatic
functions of the instrument, such as awtomatically selecting the fastest
possible sweep speed. With these automatic functions an additionat 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 queried is a single NRI number
indicating the state 1 for on or 0 for off. An exampile is the response to a
query on the sweep trigger status after executing the above command.

QUTPUT 716;"INITIATE:CONTINUQUS?!

refurns the value 1.
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String Parameters

String parameters can contain virtually any set of ASCII characters. The
string must begin with a single quote ( * ) or a doubte 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:

OUTPUT 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:

DUTPUT 748;"CONFIGURE °FILTER:TRANSHMISSION ¢
Some of the string parameters used by the analyzer, like
FILTER:TRANSMISSION’® in the example above, follow the same rules 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 gquotes may be present in siring response data.,
When the string follows the “SCPI” mnemonic rules, the string returned in
response to a guery is in the abbreviated form. An example is the response
to the configuration status of the anatyzer (after executing the last command).

QUTPUT 716;"CONFIGURET"
refurns the value "FILT : TRAN",
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Block Parameters

Block pararmeters 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 biock parameter,
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Syntax Summary

The following conventions are used throughout this manual whenever SCPI
mnemonics are being described.

angle brackets (< >)  are used to enclose required parameters within a
command or guery. The definition of the variable is
usuaily explained in the accompanying text.

square brackets ([ |) are used to enclose implied or optional parameters
within a command or guery.

UPPERlower case are used to indicate the short form (upper-case) of a
given muemonic. The remaining (lower-case) letters
are the rest of the long form mnemonic.
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Figure 10-3. SCPI Command Syntax
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Introduction to SCPI
Syntax Summary

The following ¢lements have special meanings within a SCPI program
message (or combination or mnemonics).

colon {z) When 3 command or query contains a series of
mneraonics, they are separated by colons, A colon
immediately following a mnemonic tells the command
parser that the program message is proceeding to the
next level of the cormand tree. A colon immediately
following a semicolon teils the command parser that
the program message is returning to the base of the
command tree,

semicolon () When a programm 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 cornmand or
returned with a response.

space () One space is required to separate a command or 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 cormmands are optional. The following list details which of
these [EEE 488.2 common commands are implemented in the analyzer and
the response of the analyzer when the command is received.,

*CLS

*ESE <aum>

*ESE?

*ESRT

*IDN?

Clears the instrument Status Byte by empiying the error
gueue and clearing all event registers, also cancels any
preceding *0PC command or gquery (does not change the
enable registers or transition Rlters},

Sets bifs 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 uniquely identifies the analyzer. The
string is of the form

"HEWLETT-PACKARD,8711B,<serial number>,<software revision>"

*LRN?

*0PC

This returns a string of device specific characters that, when
sent back to the analyzer will restore the instrument state
active when *LBN? was sent. Data formatting (ENTER USING
"-K" in HP BASIC) or a similar fechaique should be used to
ensure that the transfer does not ferminate on a carriage
return or line feed (both ©p and Yy are present in the learn
string as part of the data}.

Operation complete command. The analyzer will generate
the OPC 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
Commmands” in Chapter 2.
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Introduction to SCPY

1EEE 488.2 Common Commands

*GPC?

*0PT"

#*PCB <num>

*PSC <num>

*RST

*SRE <num>

*3RET?

Operation complete guery. The analyzer will return an
ASCE “1” when all pending overlapped operations have
been completed.

Returns a string identifying the analyzer’s option
configuration. The string is of the form "1E1,1C2"Y. The
options are identified by the following:

&L 75 ghm
1k G0 dB stap attenuator
1C2 IBASIC

1DA Al delay (50 Qi
108 AM delay 175 Q)

Sets the pass-control-back address (the address of the
controller before a pass control is execused).

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.

Executes a device reset and cancels any pending *0PC
command or guery. 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 instrament state is described in the User’s Guide.

INTITiate:CONTinuous = OFF
OUTPut[:STATe] = QFF
CALibration:ZERD:AUTD = QFF
SENSe:CORRection[:STATe] = ORF
SENSe:SWEep:POINts = MAX
SCURce:POWer = MIR

Sets bits in the Service Request Enable Register. Current
setting is saved in non-volatile memory.

Reads the current state of the Service Request Enable
Register.
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*STB?

*TST?

*WAT

*TRG

Introduction to SCH

Reads the value of the instrument Status Byte. This is a
non-destructive read, the Status Byte is cleared by the *CLS
command.

Returns the result of a complete self-test. An ASCH 0
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 execufing any new commands
until all pending overtapped commands have been
completed.

Triggers a sweep on the active channel when in Trigger Hold
mode. Ignored if in confinuous sweep.
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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 all shown in their short form.

Some commands (such as source settings) have mnemonics that specify

the channe! in use. These mnemonics are shown as SENS[112]: . . .
indicating that either channel could be used. The actual mnemonic entered
would be SENS1: ... for setting channel 1 or SENS2: ... for channel

2. Mnemonics for keys that toggie between two states are shown as ...
ON | OFF.

<num> and <string> refer to parameter types described in the “Parameter
Types™ section, <stringd> parameters are typically enclosed in single quotes
(’the string data’).

SCP! Command

KEYSTROKES SCPi COMMAND

PRESET

SYST:PRES; #WAL




Manu Map with SCP! Commands

SCPI Commands

KEYSTROKES

SCPi COMMAND

CONF
COEF
COKF

CO¥F
CORF

CONF
CONF

CONF
COyF
CONF

) AMPL:TRAN? ; *WAI
? AKPL:REFL’ ; #WAI
? AMPL:POW’ ; #WAT

FFILT TRAN Y ; +WAT
PPILT REFLY ; *WAT

’BBAN:TRAN’ ;*WAY
'BBAN:REFL’ ; *WAL

MIX:CLOS? ;*WAL
PMIXREFLY ;*WAT
*MIX:GDEL’ ;*WATI

I Options 104 and 108 only
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Manu Map with SCPI Commands

SCPi Commands (continued)

KEYSTROKES

SCPI COMMAND

(Number} {

{Number] {(ENTER)
ENTER

1 Gption 108 onky

CONF[1127 ’CABL:TRAN? ;#4AT

CONF[1{2] ’CABL:REFL’;*WAT
CORF[112] ’CABL:FAULT’;#*WAT
SEES[112] :DIST:STAR <num> [FEET|MET];*WAI
SENS[1]2]:DIST:STOP <num> [FEET|MET];*WATI
SENS:DIST:UNIT FEET
SENS:DIST:UKIT MET
SENS:FREQ:MODE LOWP;*WAI
SENS:FREQ:MCDE CENT;*WAI

DISP:ANN:FREQ[1123 :MODE CSPAN

SENS[1i2]:FREQ:CENT <num> [MHZ|KHZ|HZ];
*WAT
CONF[1{2] ?CABL:SRL?;*WAI
DISP:ANN:FREQ[1]2] :MODE S8T0P

SENS[1(2] :FRER:STAR <num> [MHZ|KHZ|HZ];
*{AT

DISP:ANN:FREQ[1]2] :MODE SStOP

SENSEL]2] :FREQ:STOP <num> [MHZ|KHZ|HZ];
*WAT

SENS[1]2]:CORR:MODEL: CONE

SENS[1|23:CORR:LEKG:CONN <num>
SENS[1]2 :CORR:CAP: CORN <num>
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Menu Map with SCPI Commands

SCPI Commands {continued)

KEYSTROKES

SCPI COMMAND

{(Number} (ENTER)

(Number) (ENTER)

(Number) (ENTER

SENS:FREQ:ZST <num> [MHZ|KHZ|HZ]
SENS[1§2]:FUNC:SRL:HODE <AUTO|HANUAL>
SEES[1i2]:FUNC:SRL:IMP <num>
SENS[112] :FUNC: SRL:SCAN; *WAI
SENS[1:i2]:SWE:POIN <num>;*WAI

Ne SCPI command
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Menu Map with SCPI Commands

(CHAN 1} | (CHAN 2) SCPI Commands

KEYSTROKES SCPI COMMAND

{CHAN 1}|(CHAN 2} SENS[1}2] :STAT ON;*WAI

SENS[1{2] :FUNC *XFR:PCW:RAT 2,0°;
DET NBAN;=*WAT

SENS[22]:FUNC ’X¥FR:POW:RAT £,07;
DET NBAN;#*WAI

SENS{1[2]:FUNC *FLOC 1,0°%;
DET WBAY;=*WAI

SENSEt|2]:FUNC °SRL 1,07%;
DET NBAN;*WAY

SENSEL27:FUNC 'XFR:POW 27 ;DET BBAN;*WAT

SENS[1]23:FUNC *XFR:POW:RAT 2,0°;
DET BBAN;+WAI

SENS[1]2} :FUNC ’XFR:GDEL:RAT 12,11%;
DET BBAN;*WATL

SENS[1]21:FUNC ’XFR:POW 1?;DET NBAN;*WAI
SENS[112] :FUKC *XFR:POW 2’ ;DET NBAN;*WAI
SENS[112] :FUHC 'XFR:PUW 0’;DET NBAW;*WAL

SENS[1{2] :FUNC *XFR:POW:RAT 1,07;
DET WBAK;*WAI

SENS[1]2] :FURC ’*XFR:POW:RAT 2,0°’;
DET WBAN;+*WAIL

1 Optinn 108 only
2 Opriens 104 and 108 only
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{cHAN 1) | (CHAN 2) SCPI Commands

Menu Map with SCPI Commands

KEYSTROKES

SCPI COMMAND

SENS[1}2] :FUNC
SENS[1i2]:FUNC

SENS[1]2] :FUNC
DET BBAL;+*WAI

SENS{1]2] :FUNC
SENS[1]27 :FUNC

SENS[1]2]:FUNC
DET BBAN;*WAI

SEES[1|2] :FUEC
DET BBAW;*WAI

SEES[112] :FURC
DET BBAN;#WAI

SENS[1/2] :FUNC
SENS[1]2]:STAT

*XFR:POW 2 ;DET BEAN;#WAI
‘XFR:POY O’ ;DET BBAN;*WAT
¥FRPOW RAT 2,0°;

’XFR:POW 11°;DET BBAN;=WAI
'YFR:POW 12°;DET BBAWK;=*WAI
'XFRIPOWIRAT 11,124,

'XFR:POW:RAT 12,117,

'XFR:POW:RAT 12,0,

PXFR:VOLT? ;4WAX

OFF ; WAL
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Many Map with SCP| Commands

SCPI Commands

KEYSTROKES

SCPi COMMAND

"

| (FumbeD)

DISP:ANN:FREQL1|2] :MODE SSTOP

SENS[1]2] :FREQ:STAR <num> [MHZ|KHZIHZ];
*WAT

DISP:ANN:FREGL1[21:MODE SSTOP

SENS[1]2] :FREQ:STCP <num> [MEZIKEZIEZ]:
*WAT

DISP:ANN:FREG[1]2] :MODE CSPAN

SEHS[1]2] :FREQ: CENT <pum> [MHZ!XKHZ|HZ]:
*WAL

DISP:ANK:FREG[1!2]:MODE CSPAR

SENS[112] :FREQ:SPAN <amum> [MHZ|KHZ|HZ];
AT

DISP:AEK:FREQ[1i2]:M0DE CW;
tSENS[1]2] :FREQ:SPAE O;*WAI

SENS[1|2]1 :FREQ: CENT <aum> [MHZ|KHZ|HZ];
*WAT

SENS:FREQ:MODE LOWP;*WAL
SENS:FREQ:MODE CERT;*WAT

SEES[1]2] :FREQ: SPAN 1 MAY <num>
[MEZ |KHZ | B2}

1 Option 100 only
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Menu Map with SEPI Commands

SCP! Commands {continued}

- KEYSTROKES SCPI COMMAND

DISP:ARY:FREQ:RES MHZ
DISP:ARY:FREQ:RES KHZ

DISP:ANY:FREQ:RES HZ
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Manu Man with SCPI Commands

SCPI Commands

KEYSTROKES SCPI COMMAND
POWER
(Number) (ENTER) SOUR[1]2]:PON <num> [dBm];+WAT
OUTP <ON|OFF>;*WATI
(Namber) (ENTER ) SOUR:POW:STAR <num> [dBm] :*WAI
(Number) (ENTER) SOUR: POW:STOP <num> [dBm] ;+WAI

SOUR: POW:RANG ATTO;+*WAI
SOUR:POW:RANG ATT10;*WAI
SOUR:POW:RANG ATT20;*WAI
SOUR :POW:RANG ATT30;*WAI
SOUR :POW :RANG ATT40;+WAI
SOUR :POW :RANG ATTBO;+WAI
SOUR :POW:RANG ATTEO;*WAT

1 The numbers shown on the range keys will depend on the aptions installad in the analyzer.

appear,

Also, if the step attenuator option is not installad, these keys will not
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Menu Mag with SCPI Commands

SCPI Commands
KEYSTROKES SCPI COMMAND
SWEEP
ENTER SENS[1|2]:SWE: TIHE <num>

{as§§s£pslns!uslms|s]1;*%€1¥1

SENS{112] :SWE: TIME: AUTO <OW!{OFF>;*WAI

SENS:COUP <NONE|ALL>;*WAT

POW:MODE :FIX; #WAL

POW : MODE: SHE,; *WAT

1 if using the microsecand suffix {"us”], the letter “u" must be used. Do not use the Greek character “u.”
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Menu Map with SCPI Commands

SCPI Commands

KEYSTROKES

SCPI COMMAND

Number )} {ENTER)

{(Number} (ENTER)
- (Number ] (ENTER)

ABCR; :INIT[1|2]3:CORT ON;+*WAI
ABOR; :INIT[1]21:CONT OFF;*WAZ
ABOR; :IWIT[1(2]:CONT OFF;:INIT[1|2];+WAI

TRIG:SCUR IMM;:SENS:SWE:TRIG:SOUR

TRIG:SOUR EXT; :SEVS:SWE:TRIG:SQUR
IMM; *HAT

TRIG:SOUR EXT; :SEHS:SWE:TRIG:SOUR
EXT;*WAL

SENS{1{2] :SWE:POIN <num>;*WAI

SENS[1(2] :DIST:STAR <num> [FEET|HET];*¥AT
SENS[112] :DIST:STO? <num> [FEET |MET];=WAI
SENS:DIST:UNIT FEET
SENS:DIST:UNIT MET

SENS[1(23 :FUNC:SRL:SCAN ; *WAT

SENS:ROSC:S0UR <EXTINT>;*WAI

1 Option 100 only
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Menu Map with SCPI Commands

SCPI Commands {continued)

KEYSTROKES

SCPI COMMARD

DIAG:SPUR:METH NONE;+WAI
DIAG:SPUR:METE DITH;#WAI

DIAG:SPUR:METH AVO;*WAT
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Menu Map with SCPI Commands

SCPI Commands

KEYSTROKES SCPi COMMAND

DISP:WINDI{1]2] :TRAC:Y:AUTD DNCE

(Number) (ENTER) DISP:WIND[112]:TRAC:Y PRIV <aum>

(Number]) (ENTER) DISF:WINDE:]|2] :TRAC:Y:RLEV <aum>

(Number] (ENTER) DISP:WIKD[%]2]:TRAC:Y:RPOS <aum>

{Number) (ENTER) SENS[1]2] :CORR:UFFS:PHAS <num> [DEG]I

- (Number) (ENTER) SENS[1]2] :CORR:EDEL:TIME <num>
[as|fs!psins|usims(s]!

1 H using the mieraseconc unit termingtor, the fetter “u” must be used. Do not use the Greek character “u.”
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SCPI Commands

Many Map with SCPI Commands

KEYSTROKES

SCPI COMMAND

CALCEL 2]
CALCEL]2]

CaLci1l2}
caLcltlzl

CALCEL[2]
CALCE1{2]

carLelsl2d
CALC[:12]

CALC[1]2]
caLcli]2]
CALcl1l2]
carcl1iz]
carcl1i2]
caLcliiz]
CaLC[112]
CaLclii2]

CALclil2]

:MARK1
(HARK1

:MARKZ
tMARKZ:

:MARK3
:MARK3

tMARK4
(MARK4 :

:MARKS
:MARKS:
:MARKE
1 MARKS
:MARK7
:MARKT
:MARKS
‘MARKS

OF

X <num>

O

X <num>

O

X <num>

o

X <num>

o
X <num>
on
1% <num>
CN
X <num>
on

X <num>

[MHZ |XHZ | HZ]

[MHZ | XHZ | 923

[MHZ | KHZ [ 52]

[MHZ {KEZ |HZ]

[MHZ {KHZ }HZ]

[MHZ |KHZ | HZ]

[MEZ | KHZ|HZ]

[MAZ | ¥HZ | BZ]

(BARKT1(2§.-.8] OFF
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Manu Map with SCPI Commanes

SCPI Commands (continued)

KEYSTROKES SCP! COMMAND

CALC[1{2]:MARK:AJFF

CALC[1(2] :MARK:MODE <REL|ABS>
SENS[1§2]:FREQ:CENT

(CALCT112] :MaRK[112] ... 81:X:ABS7);%WAL
DISP:WINDE1[2] :TRAC:V:RLEV
(CALCT1i2] :MARK[1i2] ... 83:Y7);*WAY

SENS[1}12] :CORR:EDEL: TIME
{CaLCL1i2]:MARKET1!2] ... 8] :GDEL7);*%WAI

CALC[112] :MARK:FUNC STAT
CALC[112] :MARK:FUNC FLAT
CALC[112] :MARK:FUNC FST
CALC[1[2] : MARK:FUNC COFF

CALC[1}2] :MARK:FUNC MAX
CALC[1(2] :MARK:FUNC MAX
CALC[1[2] :MARK:MAX:LEFT
CALC[1}2] :MARK :MAX:RIGH
CALC[112] :MARK :FUNC MIN
CALC[112] : MARK:FUNC MIW
CALC[1§2] : MARK :MIN:LEFT

CALC[112] :MARK:MIN:RIGH
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Menu Map with SCPi Commands

SCPi Commands {continued) (continued)

KEYSTROKES

SCPi COMMAND

(Number) (ENTER )

(Number) (ENTER)
(Number} (ENTER)

{Number} (ENTER)

(Number) (ENTER)

CcaLcf112]:

CALCf1]2]
[DB]

carcii|2]
CALClil2]
carcliiz]
carclil2]
caLgliiz]
caLcl1]2]

carLclil2]
carcli1i2]
carclifz]
canclii2]

MARK:

:MARK:

:MARK:
:MARK :
1 MARK:
:BARK:
(MARK

tMARK:

:MARK:
:MARK:
:MARK:
:MARK:

FURC TARG
TARG <LEFT|RIGH>,<num>

TARG LEFT,<nam> [DBJ
TARG RIGH,<num> [DB]
FUNC BWID

BWID <num> [DB]

:FUHC NOTC

HOTEC <num> [DE]

FUNC MPE
FUNC MECT
FURC OFF
FUNC:TRAC <ONW|OFF>
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Menu Map with SCPI Commands

SCPI Commands

KEYSTROKES

SCPi COMMAND

TRAC CH[1|2]1SHEM,CH[1|2]SDATA;
tCALC[1]2] :MATH (IMPL/CH[1|2]SMEK);
:DISP:WIND[1]21:TRAC1 ON;TRAC2 OFF

TRAC CH[1|2]SMEM,CH[1|2ISDATA

CALCL1123 :MATH (IMPL);
:DISP:WIND[1{2]:TRACL OH;TRACZ2 OFF

DISP:WIND[1]2]1:TRAC1 OFF;TRAC2 OF

CALCl1121:MATE (IMPL/CHI1|2]SHEM);
:DISP:WINDL{1|2]:TRAC1 ON;TRAC2 OFF

CALC[112] :MATH (IMPL);
:DISP:WINDE$]2]:TRACE ON;TRACZ ON

CALCT112]:LIM:DISP OKF

CALC[112]:LIM:SEGK[1]2|---12] : TYPE LMAX;

STAT ON

CALCE112] :LIM:SEGH[1]2]|--£2] : TYPE LMIN;
STAT ON

CALC[112] :LIM:SEGM[1]2]--12] : TYPE PMAX;
STAT O

CALC[1(2]:LI¥:SEGM[1]2]--12] : TYPE PHIN;
STAT 0N

CALC[112] :n1m:8EGM[112].-12] :STAT OFF
CALC[1123:LYM:SEGM: AOFF
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Menu Map with SCPI Commands

SCPI Commands {eontinued)

KEYSTROKES

SCPI COMMARD

(Number) (ENTER)

(Number) (ENTER)

: (Number) (ENTER)

(Number] (ENTER}

(Number) (ENTER)
(Number) {ENTER)

CALC[1]2] :LIM:SEGM[1[2].-12] :FREG:STAR
<num> [MHZIKHZ|EZ}

caLcl1)2]:LIM:SEGM[1/2]...12] :FREQ:STCP
<num> [MHZIKHZ|HBZ]

CALC[112|:LIM:SEGM[1]2] -12] : AMPL:STAR
<nem>

CALC[1]2] :LIM:SEGM[1]2]..12] : AMPL:STOP
<num>

CALCL1[23 :LIM:DISP <ONIOFF>

CALCEL 2] :LI¥:MARK:STAT : PEAK :MAX <num>
CALC{1}2]:LIH:MARK:STAT :PEAK :HIN <num>
CALC{1!2] :LIM:MARK:STAT: <MEAN | PEAK |FLAT>

CALCT1}2] :LIM:STAT <ON|CFF>

DISP:FORM [SING|ULCW]

DISP:AKN:TITL1:DATA <string>
DISP:ANFW:TITL2:DATA <string>
DISP:ANN:CLOC:MODE LINEL
DISP: ANN:CLCC:MODE LINE2
DISP:ANN:CLOC:MODE QFF
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Manu Map with SCPI Commands

SCP! Commands (continued)

KEYSTROKES

SCPi COMMAND

DISP:ANN:TITL <OK|CFF>

DISP:ANN:YAX <ON|OFF>
DISP:ANN:YAX:MODE <REL|ABS>
DISP:WIND[1|2]:TRAC:GRAT:GRID <ON|QFF>
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SCPi Commands

Menu Map with SCPI Commands

KEYSTROKES

SCPI COMMAND

CcaLcliiz]

caLcliiz]

CALC[1]2]

caLclil2]

CALCE1l2]

CALCE1(2]

CaLcl1iz]

CaLcl1l2]
caLelilz]

carel1izl

caLc[i]2]

caLclile]

Carcriial

:FORM

:FORM

:FORYM

:FORM

:FORHM

:FORM

:FORM

:FORM
:FORM

:FORM

:FORM

: FORM

:FORM

HLOG

HLIN

SHWR

GDEL

PHAS

SHET

DBUY
DBV
DBY

POL

REAL

IHAG

MIMP

1 Optien 1E€ {76 Q1 anly
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Menu Map with SCPI Commands

SCPI Commands

KEYSTHOHES

SCP COMMAND

CAL

TRAC CH[1}2]SMEM,CHEL{2]SDATA;
:CALC[1{2] :MATH (I¥PL/CHL[1|2]SMEM);
:DISP:WIND[1|2]:TRACY ON;TRACZ2 OFF

SENST112]:CORR:CSET DEF;*WAX

SENS{112]:CORR:COLL: IST OFF;METH
TRAN1; *WAI

SENSEL{2]:CORR:COLL STARL;*WAI;
:SENS[112] : CORR:COLL: SAVE; #WAT

SENS[1|23:CORR: COLL: IST OFF;METH
TRANZ ; *WAI

SENS[1/2]:CORR: COLL STANL;+WAT;

SENS[1]12}:CORR:COLL STANZ;*WAT;
:SENS{112] :CORR:COLL: SAVE; *WAT

SEES[1]2]:CORR:CSET DEF;*WAI

SEES{1/2]:CORR:COLL: ¥ST OFF;METE REFL3;
*HAL

SENS[1]2]:CORR:COLL STANL;=*WAT
SENS[1]2]:CORR:COLL STANZ;*WAI

SENS[1]2]:CORR:COLL STAN3;*WAI;
:SEES[112] :CORR: COLL:SAVE; #WAT
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Maru Map with SCPI Commands

SCPI Commands [continued)

KEYSTROKES SCP COMMAND

SENS[112] :CORR:CSET DEF;*WAT

SENSI[:12] :CORR:COLL:IST ON;METH REFL3:
*WAT

SE¥S[123 :CORR:COLL STANI1;*WAI
SENS[1127 :CORR:COLL STANZ:*WAI

SENS[112]:CORR:COLL STAN3;+WAIL;
:SENS[1}2]:CORR: COLL: SAVE; *WAT

SENS[1]2] :CORR:RVEL:CCAX <num>
SENS[1]2]:CORR:LOSS: COAX <num>

SENSE£112] :CORR:LERG:COAX <num>
[FEET | MET] ; +WAT

SENSEL]2] :CORR:RVEL; #WAT
SENS[1|2] :CORR:PEAK:CDAX [ONW|{GFF]
SENS[1123:CORR: THR:COAX <num>

SENS[1]2] :CORR:CSET DEF; WAL

SEES[1]2]:CORR:COLL:IST ON;METH REFL3;
*[{4l

SEES[1{2] :CORR:COLL STAN1;#WAT
SENS{1i2] :CORR:COLL STAN2;*WAI

SENSE112] :CORR:COLL STAN3;*WAI;
:SENS[112]:CORR: COLL:SAVE;*WAT

1 Optien 100 enby This selection land s lower-lavsl menus) only appears when making fault location measurements

2 Optien 106 enby This selection fand #ts fowerlevsl menus) only appears when making SAL measurements
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Menu Map with SCP Commands

SCPI Commands (continued)

KEYSTROKES

SCPl COMMAND

SENS[1]2]:CORR:MODEL: CORN
SENS[112] : CORR:LEYG: CONY <num>»
SENST112]:CORR:CAP:CORN <pum>

SENSI112] :FREG:ZST <num>
[GHZ | MHZ |KHZ | HZ]

SENS{112]:FUNC:SRL:MODE [AUTOMAN]
SENS[1i2] :FUNC:SRL:I¥P <num>

SENS[112]:CORR:COLL:IST OFF;METH
TRANL ; *WAT

SENS[1]2]:CORK:COLL: IST OFF;HETH
TRANY ; +WAX

SEES[1]2]:CORR:COLL STANL;*WAL:
:SENSL£{2] :CORR:COLL:SAVE; *#WAI

SENS:CORR:COLL:CKIT °COAX,7MM,TYPE~
¥,50,FEMALE

SENS:CORR:COLL: CKIT
'COAX,7MM,TYPE-H,75,FEMALE’ (option 1EC)

SENS:CORR:COLL:CKIT °COAX,7HH, TYPE-
¥,50,HMALE?

SENS:CORR:COLL:CKIT
*COAX,7MM,TYPE-N,75,MALE’ (option 1EC)

1 Options 104 and 108 only
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Menu Map with SCPI Commands

SCP! Commands {continued)

KEYSTROKES - SCPECOMMAND

SENS:CORR: COLL: CKIT
‘USER, IMPLIED,THPLIED, INMPLIED, IMPLIEDL’

SENS:CORR: COLL:CKIT
’COAX,3.5MM, APC-3.5,50, IMPLIED’

SENS :CORR: COLL: CKIT
'COAX,7MM, TYPE-F, 75, TMPLIED !

CAL:ZERD:AUTC OF;*WAT

CAL:ZERD:AUTC ONCE;*WAI

(Number} (ENTER] SENS[:{2]:CORR:RVEL:COAX <num>

- (Number} (ENTER) SENS{1{2] :CORR:IMP: INP:HAGH <num> [OHM]

SENS[1]12]:CORR:EXT [DE|OFF]

Number) (ENTER) | SENS[1|2]:CORR:EXT:REFL: TIHE <num>
Easlfslpsinsluslmsls]2

(Number) (ENTER )| SEES(112] : CORR: EXT: TRA¥: TIME <num>
[:asIfslps|1'Lsiu's;lmssis]2

1 mplemented in firmware revisians B.03.01 and sbove

2 i using the microsecend unit terminator, the letter “U” must be used. Do not use the Breek charapter “w.”

& indicates HP 8712B/14B cnly 11-25




Menu Map with SCP| Commands

SCP Commands

KEYSTROKES

SCPI COMMAND

AVG

- {Number} (ENTER)

1. (Number ) (ENTER]

- (Number) (ENTER)

SENs[1l2]

SENS[112]

SENS[1i2]

SEES[1]2]
SENs[1}2]3
seysiiz2]
SENS[1i2]

SENS[112]
SENS[112]
SENS[112]

carcli]2]

CALC[1]2]

:AVER

:AVER:

:AVER:

:BWID
:BWID
:BWID
:BHID

(WIND
:WIND
:WIND

:GDAP:

:GDAP

<O | DFF>; *WAIL

CLE; #*WAT

COUE <mum>;*WAI

G600 HZ;*WAI
3700 EBZ;*WAZX
20 HZ;*WAIX
15 HZ,*WAY

RECT
HAMY
KBES

SPAE <num> [HZ];*WAI

APER <num>;#*WAT

1 Cption 108 only
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Menu Map with SCP Commands

SCPI Commands

KEYSTROKES " SCPI COMMAND

SAVE RECALL

MMEM : STOR : STAT 1,<file>l

MHMEM: STOR:STAT 1,<file>!

MMEM: STOR:STAT:IST <OW|OFF>
MMES : STOR: STAT: CORR <Gl | OFF>
MMEM:STOR:STAT:TRAC <ON|QFF>

MMEM:STOR: TRAC CHIFDATA,<f ile>!

MMEM:STOR:TRAC CH2FDATA ,<f ile>!

MMEM :LOAD:STAT 1,<file>!

1 <file> may include the mess storage device mnemonic WIEM:, INT, EXE, or RAM: before the actual name of the file i the mass storage device is not

xplicitly named the curremiy selected device is assumed. <file>>, <filel> and <file2> are < string> parameters. <string> paramelers appear between

single quotss.
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Msnu Map with SCPI Commands

SCPI Commands (continued)

HEYSTROKES

SCPi COMMARND

{Number] (ENTER)

- (Number) {ENTER)
(Number) (ENTER)

MMEH:MSIS *MEM:’
MMEM:MSIS ’RAM:’
MMEM:MSIS *INT:®
MMEM:MSIS 'EXT:’2

Ne SCPI command
Ne SCPI command

No SCP! command

SYST:CONM:GPIB MMEM: ADDR <num>
SYST:COMM:GPIB MHEM: UNIT <num>
SYST:COMM:GPIB:MMEM: VOL <num>

1 The IBASIC meny is described under the SYSTEM OPTIONS key

Z Active controller status must be passed to the insirument Hrom IBASIC or the axternal contrelier for external disk access.
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Menu Map with SCPI Commands

SCPI Commands {continued)

KEYSTROKES

SCP COMMAND

MMEM:
MMEM:
MMEM:

HMEHN:
MME#H:
MMEM:
MMEM:

MMEM:
MMEM:
MMEM:
MMEHM:

MHEM:
HMEW:
MMEHN:
MMEHM :

MOVE

DEL <file>!
DEL *# %1%

COPY
COPY
COPY
COPY

Ccapy
capy
COPY
corPyY

INIT
INIT
INIT
INIT

<filel>,<file2>!

<filel>,<'MEM:file2 >t
<fileil>,<’RAM:file2’>!
<filet>, <’ INT:filen?>l

<filet>,<’EXT:file2’>1:?

"k, %2 TMEN: 13
1.2 JRAM: L3
k. k2 2INT: 013

‘% %7, 7EXT: »1,2,3

'MEM: ’ ,<DOS|LIF>*
JRAM: ¢, <DOS|LIF>*
JTHT:?, <DOS|LIF>*

JEXT: ¢, <DOS|LIF>24

1 <file> may inclede the mass storage device mnamenic MEM:, INT:, EXT, or BAM: before the actusl name of the file. If the mass storage device is not explisitly
named tie currently selected device is assumed. <fite>, <file1> and <file2> ars <string> parsmeters.

2 Active controlter status must be passed to the instrument {frem {BASIC or the externsl controller] for external disk access.

3 '** is the form for “all fiss” with 8 008 formatted disk — a LIF formetted disk uses ™ with ne extension.

4 When o disk is formatisd using the front pansl keys the DOS format is always used. The LIF format i available when the mnemonic is used.
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Menu Map with SCPI Cammands

SCPt Commands (continued)

KEYSTROKES SCP COMMAND

MMEM:CDIR <directory>!
MMEM:HDIR <directory>1
MMEM:RDIR <directory>!

DISP:MERU:REC:FAST <ONi{QFF>

1 For yse with DOS formatted disks only — the analyzer does net support LIF disks that ase HFS (hierarchical file structurel. < directory™> is a <string>
parameter,
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Menu Map with SCPI Commands

SCP! Commands

KEYSTROKES

SCPI COMMARND

Number) (ENTER])
{Number ) (ENTER])

HCOP ; *WAL

HCOP:ABOR

Mo SCP Command

BECOP:DEV:LANG <PCL|EPGLI| IBE|EPSONiPCK>;
PORT <CEFTiSER|GPIBI|MMEM>

SYST:COMM:GPIB:ECOP:ADDR <num>
SYST:COMM: SER:TRAK :BAUD <num>
SYST:COMM: SER: TRAR : HAND XON
SYST:COMM:SER: TRAR :HAND DTR

No SCPI Command

HCOP:DEVL:COL OFF
HCOP:DEVE:COL OF
HCOP:PAGE: ORI PORT
HCOP:PAGE: ORI LAND
HCOP:ITEK1:FFE:STAT <ON|OFF>»
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Menu Map with SEPF Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

- (Number) (ENTER
 (Number ) (ENTER)
- (Number) (ENTER

{Number) (ENTER)

(Number) (ENTER)
{Nurnber) (ENTER)
(Number) (ENTER)
(Number) (ENTER)
(Number}{ENTER)
(Number ) (ENTER)

Ne SCP! Command
HCCP:DEV:RES <num>

HCOP:PAGE:MARG: TOP <num>
HCOP :PAGE :MARG:LEFT <num>
HCOP:PAGE :WIDT <num>

No SCPl Command
HCOP :DEVZ2:COL OFF
HCOP:DEV2:COL GN

Na SCPI Commend
Na SCPI Commend
No SCPt Commend
No SCPI Commend
No SCPI Commend
No SCP! Command
Ne SCP! Commang
No SCPI Command

HCOP:ITEM2:FFE:STAT <ON|OFF>
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Menu Map with SCPI Commands

HARD COPY}SCPI Commands (eantinued)

KEYSTROKES

SCPI COMMAND

No SCPI Command

HCOP:DEV:MGDE GMAR
HCOP:DEV:MCODE GRAP
HCOP:DEV:MODE MARK
BCOP:DEV:MODE TABL

Mo SCP! Command
HCOP:ITEM:TRAC:STAT <ON|0OFF>
HCOP : ITEM:GRAT:STAT <ON|OFF>
HCOP :ITEM: ANN:STAT <QU|QFF>
HCOP:ITEM:MARK:STAT <OK|OFE>
HCOP:ITEM:TITL:STAT <OE|OFF>
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Menu Map with SCPl Commends

(8YsTEM OPTIONS ) SCPI Commands

HEYSTROKES

SCPl COMMARND

{SYSTEM OPTIONS)

Number} (ENTER)

PROG:STAT RUN

PROG:STAT COHT

PROG:

EXEC

’STEP”’

Mo SCPI Command

No SCP Command

PROG:

DEL

PROG:MALL <size>

No SCPI Command

DISP:
DISP:
DISP:
DIsSP:

SYST:
SYST:
SYST
SYST

PROG
PROG
PROG
PROG

COMM
COMM

COMH:
: COMM

OFF
FULL
Upp
Law

:GPIB:ADDR <num>l
:GPIB:CONT OFF2

GPIBR:COET ou?

:GPIB:ECHO <CK|QFF>

1 A fve second delay is required before & command is sent to the new address.

2 Far use with IBASIC running on the analyzer's internal controller — this command cannot be executed from an external contralier. Use *OPC? and walt for 2 reply

befere sonding any QUTPBT Toc commands from [BASIC,
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Menu Map with SCPt Commands

(sYSTEM OPTIONS ) SGPI Commands (continued)

KEYSTROKES

SCPI COMMAND

. (Number) (ENTER)
(Number) (ENTER)
{Number) (ENTER)

 (Number) (ENTER)
(Number) (ENTER)

. (Xumber) (ENTER)

Ne SCPI Command
ECOP:DEV:MODE ISET;:ECOP;*WAI
BCOP : ABOR

SYST:DATE <year>,<month>, <da§,r>1
SYST:DATE <year>,<month>, <day>1

SYST:DATE <year>,<month>, <c1ay>z

SYST:TIME <hour>,<minute>,<second>!
SYST:TIME <hour>,<minute>, <second>

SYST:TIME <hour>,<minute>,0!

DISP:ANN:CLOC:DATE:FCRY YMD
DISP:ANN:CLOC:DATE:FCRM MDY
DISP:ANN:CLOC:DATE:FGRYM DHY
DISP:ANN:CLOC:DATE:MCGDE NUM
DISP:ANN:CLOC:DATE:MODE ALPH
DISP:ANE:CLCC:SEC <OWiQOFF>

SYST:BEEP:VCL <aum>?

1 <year>, <month> <day> <howr> <minute > and <second> ae aff <num> parameters. Also, these keys do not ganersie keystreke recording BASIC

statements.
2 Number is  fraction, for example 80% would be expressed as 0.30
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Meru Map with SCPi Commands

(8YSTEM OPTIONS )} SCPI Cammands (continued)

KEYSTROKES

SCPI COMMAND

Number) (ENTER )

: (Number ) (ENTER)

. (Number) (ENTER)
 (Number ) (ENTER)

No SCP! Command
No SCP! Commend
Na SCP! Command
Mo SCP! Commend
No SCPi Commend

1 Tie Service menu is described in the Service Suide.
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SCPI Command Summary

This chapter contains all of the HP-IB commands recognized by the analyzer
and a brief description. <mum>, <char>, <string> and <block> refer to

the parameter type expected by the instrument as part of the command.

All cormmands have both cornmand and query forras unless specified as
command only or query only. Unless otherwise specified, add a “?” to create
a query from the command form. For example, the command to select the
log magnitude format for the data displayved is CALCulatef112] : 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 instrument

in response to a query. NR1, NRZ and NR& refer to the different types of
nureric 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 aiso allow standard metric multiptiers to be
combined with the suffix. For example, commands 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.

ABORt

SUBSYSTEM COMMANDS FORM DESCRIPTION

EBORt

commmand only | Abort end reset the swesp in pragress.
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SCPI Command Susmmary

CALCulate
SUBSYSTEM COMMANDS EORM DESCRIPTION
CitCulate[1]2] :DATA?? guery enly i Query the formatted data trace — functionslly squivalent to the
BLOCK or NR3? fcommand TRAC? CE<1|2>FDATA
C4lCulatel[1]|2] :FORMat <char> CHAR Select the disnlay formet for the measurement data — choose
from
MLOGarithmic |MLINear | SWRIDBY® | DBHV®
DBUVS
ot
»-PBASe | SMITh|POLar | GDELay | REAL
< P\vglue -1.78pe> | IMAGinary|MIMPedance.
%CALCuiate{i |2] :GDAPerture:APERture NR3 Set the group delay aperture 8s a ratio of desired aperture /
<pum> massured freguancy span.
EBCALCulate[1]2] : GDAPerture:SPAN <num> NR3 Spacifies the group delay aperture in Herz,
CALCulate[1]12]:LIMit:DISPlay <ON|OFF>* NR1 Turn anfoff display of limit fines.
CALCulate[1|2]:LIMit:HMAiRKer:FLATness NR3 Set the maximum value for a flamess limit test.
‘MAXimum: <num>
CALCulate[1]2]:LIHit:MARKer:FLATness MR3 Set the minimum value for 3 flatness marker fimit test.
(MINimum <num>
CilCulatel1|2}:LIMit:MiRKer :FLATness MR1 Turn enfoft flatness marker limit test,
:STATe <CN|OFF>*
CALCulatel112] LI¥it:MARKer:STATistic NR3 Set the maximum value for @ statistic mean fimit test.
(MEAN (MAXimum <num>
CAl.Culatel1}2] :LIMit:MARKer :STATistic NR3 Set the minimum value for 2 stwtistic mean limit test.
(HMEAK :BINimum <num>
CALCulate[1]2]:LINit:MARKer :STATistic NR1 Turh onfoff stetistic meen marker Hmit test.

{MEAN:STAte <C¥|0FE>*

1 Befer to Chapter §, “Trace Data Transfers,” and to the "ASCDATA" an¢ "REALDATA" example programs in Chapter B for more information on this command,
2 The parsmeter type of the data is detarmined by the format selscted — FORMat REAL uses BLOCK date, FORMat ASCii uses NA3 dawe separsted by commss,

3 Optisn 1EC (75 O only

4 Binary parameters accept the values of 1 (on} and O off} in addition 1o GN and OFF.

indicates HP 87 12B/14B only
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SCPI Command Summary

CALCulate {zontinued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
CilCulate[1}2] :LIMit:MARKer:STATistic NR3 Set the maximum value for & statistc peak-to-peak limit test,
:PEAK:MAXimum <num>
CALCulate[1!2] :LIMit:MARKer:STATistic NR3 Set the minimum value for & statistic peak-to-pesk hmit test.
:PEAK:MINimum <num>
CilLCulate[1}2] :LIMit :MARKer:STATistic NR1 Turn onfeff statistic peak-to-pesk marker fimit test,
:PEAK:STAte <ON|OFF>!

CALCulase[112] :LIMit:SEGMent [1i2] NR3 Set the Begin Limit for the specified limit ssgment.
123 :AMPLitude:S TARt <num>?
CilCulate[1{2] :LIMit:SEGHent [1i2] NR3 Set the End Limit for the specified fimit segmant.

.17 : AMPLitude:S TOP <num>Z

CAlCulate[1}2] :LIMit :SEGHent : AOFF

sommand only

T

Turn off all limit segments for & given channel - deletes all
segments in the channal's limit table,

CAlCulate[1}2] :LINit:SEGMent[1{2] NR3 Set the Begin Frequency for the specified limit segment.
.+127 :FREQuency:S TARt <num>?

ChlCulate[1i2] :LTMit:SEGMent [1{2} NR3 Set the End Frequancy for the specified limit segment.
.-121 :FREQuency:S TOP <aum>2

CALCulate[1}2] :LTIHit:SEGMent [1i2} A3 Set the Begin Powsr for the specified limit segment.
123 1 POWer : STARL <aum>

CAlCulate[1}2] :LIMit:SEGMent[1{2] NR3 Sat the End Power for the specified limit ssgment.
121 :POWer:STOP <num>

CALCulate[1§2] :LIMit:SEGMent [1i2] NR1 Turn onfeff the specified #imit segment — adds or deletes the
127 :STATe <ON|OFF>! sepmant.

CAlCulate[112] :LIKit:SEGMent [1]2] CHAR Set the hmit ype for the specified segment, thoose from

0123 1 TYPE <char>

LMAX |LMIE|PMAX|PMIN (Max Lne Min Line Max
Point, Min Pointl — sets ell of the segment’s fimit parameters
o their default values.

1 Binary paramoters accept the values of 1 lon! and O loft] in additisn 10 GM and OFF.

2 Numeric paramaters may include an apprapriate suffix; if no sufix is included, the default IHZ for frequency or § Jor timel is assumad.
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SCPY Command Summary

CALCulate {continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

CALCulate[1]2]:LIMit:STATe <ON|OFF>1

NR1

Turn onfoff the fimit test.

CilCulate[1|2] :MARKer: AOFF

commend only

Turn off alt markers for & given channel — this hes the effect
of turning off marker functions and tracking as well,

CaLCulate[1}2] :MARKer :BWIDth <num>2

NRY

Caleulate the bandwidth of a bandpass fiter — num is the
targst handwidth -3 for the 3 4B bandwidthl.

CALCulate[1}2]:MARKexr :FUNCtion
:RESult?

query anly
NR3[NR3,
NR3,NR3]

Query the results of the active marker function — MAX and
MIN return the amplitude; TARG returns the frequancy,
BWID returns handwidth, center frequency, O and loss; STAT
returns the freguency span, the mean and standard devistion
of the emplitude response, end the peak-ts-peek rippls; FLAT
returns the frequency span, gal, staps and flatness; and
FSTAT returns the insertion loss and psak-to-pesk ripple of
the passhend of 4 filter, as well as the maximum signel
ampftude in the stopbend. Refer to the "MARKERS" axample
program in Chapter § for more informatipn.

CALCulate[112] :MARKexr :FUNCtion
[:8ELect] <char>

CHAR

Select the active marker function — cheass from

OFF | HAXimum!{MINimum| TARGet i BWIDth|
WOTCh !|MPEak{MUOTch|STATistics |
FLATness [FSTATistics.

CALCulate[112] :MARKer :FUNCtion
:TRACking <CN]OFF>!

NR1

Turn on/off marker function tracking.

CALCulate[1]2] :MARKer[1|2}--8] :GPELay?

guery only

Returns tha group delay value, in seconds, at the specifisd
marker.

CALCulate[1|2]} :MARKer[1}2}..-8]
(MAXimum

command only

Set the specified marker 1o the meximum value on the trace

CALCulate[1 2] :MARKer[112]..-8]
:HAX imunm: LEFT

command anly

Moves the specified marker 1o the next iocal maximum 1o the
|eft.

CALCulate[1|2] :MARKer[£i2}.-8]
HAXimum: RIGEL

command only

Moves the specified marker 1o the naxt locel maximum 1o the
right.

1 Hinary parsmsters accept the values of 1 lon) and @ {off} in addition 10 DY and OFF.

2 Mumeric parameters may include an appropriate suffic if no suffic is included, the default {RZ for froquency or 8 Tar time! is assumed,
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SCPI Command Summary

CALCulate [continued)

SUBSYSTEM COMMANDS

FORM

BESCRIPTION

CilCulatel[1[2] :MARKer[1]2]---8]
MINimum

command only

Set the specified markar w0 the minimum value on the tace.

CilCulate[1]2] :HARKer[112]...8]
(MINimum:LEFT

command only

Moves the spacified marker 1o the next local minimum to the
laft.

CilCulatel[1]2]
:MINimem: RIGHL

:MARKer[1(2}..-81

command only

Moves the specified marker 1o the next local minimum to the
right.

CilCulatel[1(2] :MiRKer :MODE <char> CHAR Turn onfoff delta merker state — choose ABSolute of
RELative.
CilCulatel[1]2] : MARKer: WOTCh <num>’ NR3 Calculate the noich width of a nowh fitar — num s the
target notch wigth 6 for the 5dB bendwidth],
CiLCulate[1i2] :MARKer[112]..-8] NR3 Set the specified marker point,
:POTHE?
CALCulate[1]12] :MARKer[1i2]--8] :% <aum> NR3 Set the spacified marker freguency lor power if in power
swoep)
CALCulate[1]2] :MARKer:REFerence:X? qusry only | Query the frequency of the reference marker.
NR3
CALCulate[1i2] : MARKer:REFerence:Y? guary anly | Query the amplitude of the referance marker,
NR3
CiLCulate[1}2] :MARKer[1}2}...8] fR1 Turn onfof the specified marker.
[:STATe] <0¥|QOFF>
CALCulate[1[2] :BARKer[1]2}...8] CHARNR3 | Perform & marker search for a targst value — chax is the
:TARGet <char>,<num>! ' diraction LEFT or RIGHES.
S5CALCulate[112] :MARKer[1]2].-81:Y guary onfy | Query tha specified marker's inductence when in Smith char
NR3 format.
: INDuctance ?
EBCALCulatel1] 27 :MARKer[1]2] ~8]:Y quary only | Query the specified marker's magnitude when in polar format,
N3

(MAGEitude?

1 Numeric parameters may include an appropriate suffi if no suffi s included the default (HZ for frequency or 8 for timel s assumed.

2 Refer 10 “Displaying Maasuremant Results” in Ghapter 7 of the User’s Gule Tor more information on using this command.
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SCPt Command Summary

CALCulate {continued)
SUBSYSTEM COMMANDS FORM DESCRIPTION
BCALCulate[1]2] :MARKer([1(2}.-.8]:Y guary anly | Cuery the specified marker's phase value when in polar format.
NR3
:PHASe?
PoalCulate[1]2] :MARKer[1]2}---8]:7 guery only | Query the specified marker's resctence valua when in Smith
NR3 chart format.
:REACtance?
G#CALCulate[112] :MARKer[1]2§..-8]:V guery anly | Query the specified marker's resistance value whan in Smith
NR3 chart format.
:RESistance 7
CALCulatef1|2] :MARKer[1|21{..8]:Y7 guety only | Cusry the spasified marker ampiitude.
) A3
CALCulatel1|2] :MATE[:EXPRession] Expat Select & trace math expression — choose measurement trace
<expr> from (IMPL) for "dete only” or
(IMPL/CH<1|2>SHEM) for “data / memary”.

1 <expr> and EXPR represent expressions, # parameter type that consists of mathematical expressions that use character parameters and are enclesed in parentheses.

CALibration
SUBSYSTEM COMMARNDS FORM DESCRIPTION -
CALibration:ZERC:AUTD <CN|COFF|ONCE>! NR1 Turn onfof the broadbend detector eutozercing function,

1 Binary parameters accept the values of 1 fon) and O {off} in addition 10 ON and OFF.

8 indicates HP 87128/14B only
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CONFigure
SUBSYSTEM COMMANDS FORM DESCRIPTION
COlFigure <string> STRING Configure the enalyzer 10 measure a specific device type end

paramater {tha (BEGIN ) function} — cheose from cne of

the follswing strings

PAMPLifier:TRANsmission’
'AMPLifier:REFLection’
'A¥PLifier :PQWer’
'FILTer:TRANemission?
'FILTer:REFlLection’
'BBANA:TRANsmission’
'BBANd:REFLection’
'MIZer:CLOSs’?
'MIXer:GHEL?

*MIXer :REFLection’
'CABLe:TRANsmission’
*CABLe:REFLection?
?CABLe :FAULT’
*CABLe:SRL’

12-8




SCPI Command Summary

. DiAGnostic
SUBSYSTEM COMMANDS FORM BESCRIPTION
DIAGnostic:CCONstans:INSTalled? query only | Query if correction constants are installed in flash. Rewms a 1
NR1 if wue, and 8 O # false.

PIAGnostic:CCONstants:LOAD

cammand only

toad defeult factary calibration constants from floppy disk 1w
memery.

DIAGnostic:CCONstants:STORE:DISK

command only

Store default factory calibretion constents frem memory 1o
floppy disk.

DIAGnostic: CCONstants: STORE : EEPRom

command only

Store default factory calibration constants from memory to Hesh
EEPROM.

DIAGnostic:PORT:READ?

query only | Reads the rear panel /0 ports,
<port><rezgis1;az‘>E NHT, NR1
DYhGunostic:PORT:WRITE NRT, NR1, NRY | Writes 1o the rear pansl [0 ports.
<p<>3;"t‘.><register)z
DIAGnostic:SHUMber <string>? query only | Query the instrument’s serigl numbar,
. STRING
DIAGnogtic:SPUR:METHod NR1 Select the spur aveid mode.

<RONE|DITHer|AVOid>

1 Refer 1o “Contralling Peripherals” in Chapter 7 of the User’s G for mora information on using this sommand,
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Talile 12.1. Writeable Poris

Pert Number Register Description
15 0 Qutputs Bbit deta to the Cent.D8 through [7 lines of the Cantronics port. Cent.00 i the
least significant bit, Cont.D7 is the most significant bit. Chacks Cantronics status fines for:
Cut of Paper
Printer Not on Ling
BUSY
ACKNOWLEDGE
5 i Setsfolers tha user bit according to the least significant bit of A, A least significant bit equal
to 1 sets the user bit high. A lsast significant bit of O clears the user bit.
5 2 Sets/clears the Hmit passffall bit according 1o the least significant bit of A. A least significant
4it equal to 1 sets the pass/fafl bit high. A least significent bit of 0 clears the passifail bit.
b 3 Outputs 8-bit date 10 the Cent.DO through 07 lines of the Centronics port. Cant_D0 is the
least significent bit, Cent_07 is the most significant bit. Does net check Centronics stetus
fings,
| i Outputs a byts 1o the serial port. The byte is cutput serially eccording to the configuration

for the serig} port.

e e
NOTE

When using the WRITEIO{15,0) or WRITEIO(15,3) command, the Printer_Select Line is
set High. However, when the instrument is doing hardoopy, the Printer_Select Line is set low The
Printer..Select fine may or may not be used by individual printers. Check with your printer manual.
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Tahle 12-2. Readahie Ports

SCPI Command Summary

Port Numhber Register Description
g 0 Reeds the seriai port,
15 0 Reads the 8-tit date part Cent.DC through D7.
15 1 Reads the user bit,
15 2 Reads the lmit test passffall bit.
15 10 Reads the §-bit status port.

D0—Cent._acknowledge
01—Cent.busy
02—Cent_out_of_paper
03--Cent_on_line
D4~Cent_printer_arr
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DISPlay
SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:ANNotation:CHANnel[1]2] :USER N1 Enables userdefined channel annotation
:STATe <OFF}aw>12
DISPlay:AlNotation:CHANne:{1]2] :USER STRING Specifies the siring to be displayed in the channel annatation
:LABel:DATA <string>2 arge labove the graticuls)
DISPlay:AKNotation:CLCCk:DATE CHAR Select the Year/Menth/Day ardering of the dats it the dlock
:FORMat <char> display — choase fram YMD | MDY | DMY.
DISPlay:AENotation:CLOCk:PATE:MODE CHAR Selent the format for the date i the clock display — choose
<char> NUMeric or ALPHa.
DISPlay:AlNotation:CLGCk :MODE <char> CHAR Seleet how the clock will apsar in the msesurement display
tile erea — choose from LIEE1 | LINE2 | OFF.
DISPlay:ANEotation:CLOCk:SEConds NR1 Turn on/foff display of seconds in the cock display
[:STATel <0OF|OFF>!
DISPlay:4&NFotation:FREQuency[1]2] CHAR Set the fraguency ennotation on the display — chouse SSTOP
:MODE <chax> [start/stopl, CSPAN {center/span] or CW.
DISPlay:ANNotation:FREQuency[1]2] CHAR Set the resclution of display frequency values — choose from
:RESolution <char> MEZIKHZ|HZ.
DISPlay:AfNotation:FREQuency[1]2] N1 Enables user-tefined frequency annotation.
:USER:STATe [OFF|oN]%?
DISPlay:A¥Notation:FREQuency[1]2] NR3 Specifies the start valua for user-tefined frequency annotation.
:USER:STARt <num>?
DISPlay:ANNotation:FREQuency[t]2] NR3 Specifies the stop value for user-defined frequency annetation.
:USER:STOP <num>?
DISPlay:ANNotation:FREQuency[1]2] STRING Specifies the suffix for user defined frequency annotation.
:USER:SUFFix:DATA <string>’
DISPlay:A¥Hotation:FREQuency[1]2] STRING A user-defined X-uxis fabel.
:USER:LABel :DATA <string>
DISPlay:AkNotation:MARKer[1]2] NR? i Enable/disebie the active marker ennotation for chennels

[:STATel <OW|QFF>!

tend 2.

1 Biaary paramaters sccept the values of 1 (on) and O {off] in addition 1o OBl and DFF.

2 Bafer 1o "Displaying measurement Rasults” i Chaptar 7 of the dear’s Guide for more information an using this command.

12-12




SCP! Command Summary

DISPlay {continued)

SUBSYSTEM COMMANDS

FORM

BESCRIPTIGN

DISPlay:Allfotation

:HESSage: AOFF

command only

Turns off any currently showing message window — includes
message window, active entry and 1BASIC windew

DISPlay:AlNNctation

1HESSage: CLEarl

command only

Removes a user-defined pop-up message windaw,

DISPlay:ANFotation:MESSage:STATe KR Enable/disable the message window — CAUTION: this
<0K | GFF>2 suppresses display of afl messages feven ERROR messages!.
DISPlay:ANNotation:MESSage:DATA STRING Displays & user-defined message i the pop-up message window.
<string>1 Cptional argument specifies the timeout: chooss from
HOKE | SHORt {MEDium i LONG.
DISPlay:AENotation:TITLel1(2] :DATA STRING Enter & string for the spacified tids fine
<string>1
DISPlay:AkNotation:TITLel:STATe] NR1 Turn enjoff displey of the tide and clack.
<0N | OFF>?
DISPlay:AlNotation:YAXis:MODE <char> CHAR Sat mode for the Y-axis labels — chooss RELative of
ABSolute
DISPlay:ANNotation:YAXis{:ST4Te] R Turn enfoff Y-axis labals,
<O | OFF>2
DISPiay:FOREat <char> CHAR Selact the format [ull or split screen) for displaying trece data
- choose SIEG e foverlayl or ULOWer {splitl.
DISPlay:MENU:KEY[1(2]...7] <s1:ring>1 STRING Specifies the softkey menu labels frem a remote controller or
[BASIC
DISPlay:MENU[2]:KEY[1[2].-7] <string>! STRING Specifies the softkey meny labels when using user-defined
BEGIN key. [For option L2, IBASIC, anly)
DISPlay:MENU:RECall:FAST[:STATe] NR1 Turn onfoff fast recall moda
<ON [ OFF>?
DISPlay:PROGram[:MODE] <char> CHAR Select the portion of the enalyzer's screen to be used es an HP
Instrument BASIC display — choose from
OFF|FULL [UPPer | LUWer.
DISPlay:WINDow[112|103:GEOHetry query only | Qusry the abselute pixel coordinates of the lower laft corner of
LLEFT? NR1,NA1 the selected display window:,

1 Refer to “Operator Interaction” in Chapter 7 of the User’s Guide for more informatian on tging this command.

2 Binary parameters sccept the vaives of 1 (on) and & (aff} in addition 1o O and OFF.
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DISPlay {continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:WINDow[1|2}110] : GEOMetry quary only  § Query the width and height {in pixels] of the selected display
:SIZE? NR1,NR1 window.
DISPlay:WINDow[1]2}10]:GEOHetry . query only 1 Query the absolute pixs! coordinates of the upper right corner
:URIGHT? NRT.NR1 of the selected display window,
DISPlay:WIiDow:GRAPhics :BUFFer NR1 Turn anfoff buftaring of user graphics commands.

[:STATe] <D |0FF>!

DISPlay:WINDow[1]2]10]:GRAPhics?
:CIRCle <num>

command oaly

Draw & circle of the specified Y-axis radius centered at the
current pen location — num is the diametsr in pixais.?’

DISPlay:WINDow[1{2]10] :GRAPhics? command only | Clear the user graphics and graphics buffer for the specified
:CLEar window.
DISPlay:WINDow[1!2/10]:GRAPhics? NAT Set the color of the user graphics pen — thoose from O for
:COLor <num> erass, 1 for bright, and 2 for dim.
DISPlay:WINDow[1{2|10]:GRAPhics? command only | Draw & line from the current pen position to the specfied new
[:DRAW] <numi>,<numz> pan position — numi and num? are the new absolute X
ant ¥ coordingtes in piers.3
DISPlay:WINDow[1]2]:0]:GRAPhics? cemmand only | Draw & label with the lower left corner at the current pen
:LABel <string> iocation, 3
DISPlay:WIKDow[1]2]10] : GRAPhics? CHAR Select the user graphics labal font — choose from
:LABel:FONT <char> SMAL1|HSHall!NORMal i
ENCGRmal | BOLD{HBOLd | SLANt | HSLant,
DISPlay:WikDow[1l2!10] : GRAPhics? NRT,NR1 Move the pen to the specified new pen position — numl end

MOVE <aumi>, <num2>

num? are the new absoluts X and Y coordinetss in pixeis,3

DISPlay:WIkDow[1}2]10]:GRAPhics?
:RECTangle <numl>,<num2>

cemmand anly

Draw & ractangle of the specified size with lower left cornar at
the current psn position — numl and num2 are the width
and height in pixe!s.3

DISPlay:WIKDow[1]2]10]:GRAPhics?

query onfy | Juery whather & window is ensblad for user graphics
:STATe? NR1 commands.
DISPlay:WINDow([1]2]:TRACe: NR1 Turn onfoff display greticule.

GRATicule:GRID[:STATe] <ON|OFF>!

1 Binary parameters accept the values of 1 fon) and § {off} in additien
2 Rofor to Chapter 7, "Using Graphics,” for marg information.

1o OW and GFF.

3 Refer 1o Chanter 7, and to the exsmpla program titled "GRAPHICS” in Chepter 8 for more information.
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DISPlay {eantinued)
SUBSYSTEM COMMANDS FOBRM DESCRIPTION
DISPlay:WINDowii|2]:TRACe[112] NR1 Turn onfoff the disoley of trace and memory data from the

[:STATel <0ON|OFF>!

spacified channel.

DISPlay:WINDowit|2]:TRACe:Y command only
[:SCALe] : AUTC OECE :

Seale the messurement data for a best fit displey.

DISPlay:WINDowi1|2]:TRACe:Y NR3
[:SCALe] :PDIVision <num>?

Specify the height {dB or units per division] of each vertical
divisicn of the specified ehannel,

DISPlay:WINDow[1|2]:TRACe:Y NR3
[:SCALe] :RLEVel <num>2

Specify the velue for the Y-axis referance position for the
spacified channel,

DISPlay:WINDowli|2]:TRACe:Y NR3
[:SCALe] : RPOSition <num>

Specify the Y-axis reference positon for the specified channel.

1 Binary parameters accept the velues of 1 lonl and @ foff) in addition 1o ON and OFF,

2 Mumeric paramsters may include an approprigte suffix; if no suffix is included, the default A2 for frequency or § for timel is assumed.

FORMat
SUBSYSTEM COMMANDS FORM DESCRIPTION
FORMat :BCORDer <char> CHAR Spaeify the byte order used for HPIB data trensfer — choose
WORMal or SWAPped lfor PCcompatible sysiems).
FORMat[:DATA] <char>[,<aum>] CHARLNRT | Specify the deta format for use during data transfer — chooss
from REAL,64|REAL,32|INTeger,16| ASCii.
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HCOPy
SUBSYSTEM COMMARNDS FORM DESCRIPTION
HCOPy:ABOR% command anly | Abaris any hardeopy currently in pragress.
HECOPy:DEVice[1}2}:C0Lor <0N| org>l NR1 Select monachrome OFF or color ON mode for hardcopy
output — use devies 1 for printers and 2 for plotters.
HECOPy:DEVice:LANGuage <char> CHAR Select the language for hardcopy output — choase fram
PCL|EPGL | EPSon | IBM | PCX?
HCOPy:DEVice:MODE <char> CHAR Select the graph and/or tablels] to appaar on a hardoopy plet
— ghoose from
GMARker|GRAPh|ISETtings | HARKer |
TABLe,
HCOPy:DEVice:PORT <char> CHAR Sslect the communications port for hardcopy output — choess
from CENTronics|SERial|GPIB|M¥E#ory,
HCOPy:DEVice:RESclution <num> N1 Set the primter resolution in millimeters.

HCOPy[:IMMediate]

command only

initiates a hardcopy output {print or plotl.

HCOPy:ITEM:ANRotation:5TATe <OE| OFF>1 NR1 Turns onfoft channel and frequency ennctation as part of
hardcopy cutput.

HCOPy:ITEM[1[2] :FFEed:STATe <OF|OFF>! MR Turns onjeff an automatic form feed at the completion of
nardcopy cutput ~ use Hem 1 for printers end 2 for plotters.

HCOPy:ITEM:GRATicule:STATe <GN| OFF>! MR1 Turns onfoff graticule as part of hardeopy cutpur

HCOPy:ITEM:MARKer:STATe <ON| OFF>t NR1 Turns anfoff marker symbals es part of hardcopy cutput.

HCOPy:ITEM:TITLe:STATe <QN| OFF>! NR1 Turns onfoft tide and clock lines as part of hardeopy output,

HCOPy:ITEM: TRACe:STATe <OK| CFF>! NR1 Turns onfoft trace data es part of hardoopy cutput.

HCOPy ! PAGE:MARGin:TOP <num> NRZ Sets the top margin [Hor printer outputl in millimaters.

HCOPy :PAGE:MARGIin:LEFT <num> A2 Sets the left margin Hor printer output! in millimeters.

HCOPy:PAGE:ORIentation <char> CHAR Sets printer output page orientation — choose PORTralt or
LANDscape,

HCOPy:PAGE:WIDTh <aum> iR2 Sets the print width Har printer output! in milimeters,

1 Binary parameters aceept the values of 1 {on) and O {off] in addition to DN and OFF.

2 EPSon and IBM produce the seme results.
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INITiate
SUBSYSTEM COMMARNDS FORM DESCHIPTION
INITiate[1]2] :CONTinuous <ON|OFF>1 NR1 Set the trigger sysiem to continuously sweep or o stop

sweening.

INITiatel1]|2] [:IMMediate]

command onfy

Initiate & new messurement swaep.

1 Binary paramsters accept the values of 1 {onl and & {0} in addiion to ON and OFF,
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MMEMory
SUBSYSTEM COMMANDS FORM DESCRIPTION
MMEMory:CDIRectory <string> STRING Change the current directory on a DOS formatted disk — naw

directory must be on the sama mass storage device

MKEMory:COPY <stringl>,<string2>!

cemmand only

Copy 8 fils — stringl is the seurce filg, string2 is
the destination fila

MMEMory:DELete <string>'

command only

Delets a file — string is the filename.

MEEMory: INITialize
[<string>[,<char>[,<num>]]]

command anly

Format a disk — string is the mass storage device HEM:
{interngl memoryl, IN'T: linternal floppy disk érive} or BXT .
Choose the disk format char from DOS or LIF, and the
interleave facter num.

M¥EMory:LOAD:STATe 1, <string>l'?

command only

Recall an instrument state from mass storags — string s
the filename.

MMEMory:¥DIRectory <string>

commantd enly

Make 2 new directory on a DOS formatted disk.

MMEMory : SIS <string>

STRING

Select a mass storage device — chooss MEM: {internal
mamory}, INT: {internal floppy disk drivel or EXT:.

MMEHoxy: BOVE <stringl>,<string2>!

command orly

Mova or ranare & file — stringl & the source for old}
filename and stxing2 s the destination lor new] flename

HMEMory:RDIRectory <string>

cammand only

Delete & directery from a DOS formatted disk.

HHMEMory:S5TORe:STATe 1, <s*;.r:‘mg>1’2

command only

Seve an instrument stete to mass storage — string s the
filename.

MMEMory:STCORe:STATe: ISTate <OE| OFF>> NR1 Turn an/off the instrument state — part of the definition of g
saved file.
MMEMory:STORe:STATe:CORRection NR1 Turn onjoff the calibration — pért of the definition of & saved
<OK | OFF>> file
NR1 Turn enfoff the dets trace — part of the definition of a saved

MMEMory: STORe:STATe:TRACe <ON|OFF>?

file.

MMEMory : STORe:TRACe <char>,<string>!?

commang only

Stores an ASCI list of trace and frequency values 1o 8 file —
char is the formatied date trace CE<1I2>FDATA and
string is the fHename.

1 Flenames may include the mass starage device — MEM: (internal noovolatite memoryl, BANE: finternal volatile memory), N {internal 3.5" disk drivel o7 EXT.

Wideards 7 and * may be used.

2 Refer to "Measurement Sstup and Conwol” in Chepter 7 of the User’s Guide Tor more information on using this command,

3 Binary parameters accept the values of 1 lon} and 0 loff} in addition to OM and OFF,
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MMEMory (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
WMMEMory:TRANsfer :BDAT STRING, Copy a file 1o or from the enalyzer’s disk drive®
<string>![,<block>]? 8LOCK
MMEMory: TRANsfer[:HFS] STRING, Copy & file to or from the enalyrer's disk driva,

<string>![,<block>]?

1 Filenames may include the mass storage device — WMEM: linternal non-volatile memoryl, BAM: {intermal volatife memory), 18T internal 3.5" disk drivel or EXT:.

Wilgeards 7 and * may be used.
2 fiefer 1o Chapter 8, “Exemple Pregrams” for mare information on using this command,
3 Refer 1o the exampie programs PUTFILE and SETFILE in Chapter 8.

QUTPut
SUBSYSTEM COMMANDS FORM DESCRIPTION
OUTPut[:STATe] <OE| OFF>3 NR1 Turn onfoft BF power from the source,

1 Binary parameters accept the values of 1 fond and O {ofl} in addition to ON and OFF.

POWer
SUBSYSTEM COMMANDS FORM BESCRIPTION
POWer{1]|2]:MODE <char> CHAR Spacify sither freguency sween [FIXed] or power sweep
[SWEep!.
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PROGram
SUBSYSTEM COMMANDS FORM BESCRIPTION
PROGram® :CATalog? guery only | List the names of the defined IBASIC progrems — response is
STRING "PROGY Iif & program s pressnt] or the null string [*").
PRCGram’[:SELacted]?:DEFine <block> BLocK Dewnload an 1BASIC pregram from an external controller,

PROGram’ [:SELected]?:DELete: ALL

command only

Delate all IBASIC programs from the program buffer —
equivalent to an HP BASIC SCRATCH A command.

PROGram® [:SELected]?:DELete
[:8ELected]

command anly

Delete the sciive 1BASIC program — eguivalent 1o an HP BASIC
SCRATCE A command.

PROGram' [ :SELected]? :EXECute <string>

command only

Execute an IBASIC command.

PROGram'[:SELected]?:MALLocate <num> NR1 Allocate memery space for IBASIC programs — choose from &
real number between 7048 and 4000000 byes.
PROGram'[:SELected]?: NAME ’PROG’ STRING Select the IBASIC program in the program huffer 1o be active.

PROGram! [:SELected]?: NUKBer

BLOCK or NR3S

load & new valus for a numeric varishle string in the

<string>,<data>3 active 1BASIE program — num i the new velue,
PROGram’ [:SELected]?:STATe <char> CHAR Select the state of the active IBASIC progrem — choose from
STOP|PAUSe |
RUN I COFTinue.
PROGram! [:SELecteé}2:S‘I‘Ring STRING load a new value for & string verisble stringl in the
<stringl>,<string2> active 1BASIC progrem — stxring?2 is the new valus
PROGram![:SELectedl?: WAIT NR1 Wait untf the 1BASIC program completes.

1 Commands i the PROGram subsystem are only available when the HP Instrument BASIC HBASIC) optian is installed (eption 1021 They allow you to generate and

conirol BASIC programs in the apaiyzer,

2 Commands grouped under the SELected mnemonic i the PROGram subsystem opsrate on the active progrem buffer,
3 The parameter type of the data is determined by the format selected -~ FORMat REAL uses BLOCK data, FORMat ASCHi uses NRS data separated by commas.
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SENSel1i2]

SUBSYSTEM COMMANDS FORM BESGRIPTION
SENSe[112]:AVERage:CLEar command only | Re-start the trace averaging funciion.
SENSe{:{2]:AVERage:COUNt <num> NAT Specify & count or weighting factor for the averaged

measurement data.
SENSe[112]:AVERage[:STATe] <ON|CFF>! NR Turn onfoff the trece averaging function.
SERSe[112]:BWIDth[:RESolution] <num> NRZ Specify the bandwidth of the IF receiver Ifine, narrow, medium
HZ or wide] 1o be used in the measuremant — cheose 15 {fing)

250 Inarrow) 3700 (madium) or 6500 lwidel,
SEESe[1i2] :CORRection:CAPacitance NR3 Select connector compensating capacitance value. [For use with
:COWNector <num> structural return loss measuremants on analyzers with Option

108 onlyl
SEESe[1/2]:CORRection:COLLect : ABDRL command only | Aborts the calibration that is ourrently in progress.

SERSel1/[2]:
[:4CQuire]

CORBection
<¢char>

1COLLect

commend only

Measurs & calibration standard — selat from
STANdardl | STANdard2|STANdards.

SENSe[1]2]:

CORRection

:CRITL:SELect]

:COLLect

STRING

Select Caf Kit

Choose from one of the following strings:
"COAX, TMM, TYPE-N BL, FEMALE

"COAX, 7MM, TYPE-N, 50, MALE'
"COAX,3.5,APC-3.5,50, IMPLIED

"USER, IMPLIED,IMPLIEDIMPEIED, IMPLIED
‘COAX, 7MM, TYPE-575, IMPLIED ™

‘COAX, 7MM,TYPE-N, 75, FEMALE'
COAKTMMLTYPEN, 75, MALE

SENSe[1]2]:CORRection: COLLect
:ISTate[: AUTC] <ON|OFF>!

NR1

Salect the instrument state for calibration — chooss Full Band
{ON] or tser Defingd |OFFL

SENSe[1]2] : CORRection:COLLect
:METHod <char>

command anly

Select the type of calibration — choose from
TRAN1|TRANZ|REFL3 | HONE

SENSef1|2]:CORRection:COLLect:SAVE

command only

Complete and save current calibration.

SENSef[1]|2]:CORRection:CSET
[:SELect] DEFault

command only

Restore the “factory” defeult calibration for the cumrent
measurement and channsl.

SENSe[112]:CORRection:CSET

[:8ELect]?

query only
CHAR

Cuery the current celibration type — returns DEF lfactory
default], FULL [full band} or USER ([user definad].

1 Binery parameters accept the values of 1 [on] and 8 loff in addition to OM and OFF.

2 implementad i firewvare rovisions BO3.01 and above
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SENSe[1]2} (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

EBSERSe[1]2] : CORRection: EDELay:TIME NR3 Specifies the elecirical delay in seconds.

<num>’

£3SENSe[112] : CORRection:EXTension NR? Enables port extensions.

[:STATe] <0W|QFF>2

(PSENSe[1]2] :CORRection:EXTension NR3 Specifies the port extension at the reflection port, in seconds.

:REFLection[:TIME] <num>!

CBSENSe[112] :CORRection:EXTension NR3 Specifies the port extension at the transmission port, in seconds.

{TRANsmission[:T INE] <num>!

GBSENSe[112] : CORRection: IMPedance NR3 Specifies the reference impedance for the Smith chart display.
The default is the analyzer’s system impedance.

:INPut : KAGNitude <num>

SEESe[112]:CORRection: LENGth: COAX NR2 Spacifies the length of cable to be cafibrated, in fest or meters.

<aum> {For use with fault location messurements oo enalyzors with
Option 100 only!

SENSe[1i2]:CORRection:LENGth NR2 Specffies the langth of an inserface connecter, in mm or inches.

:CONEector <num> {For use with structursl return loss measure;ments on analyzars
with Option 100 only

SEESe[t{2]:CORRection:LOSS: COAX <num> NR?Z Spacifies the loss of a cable under test, in dB/100 1. |For use
with fault Jocation measurements on analyzers with Option 100
only}

NR3 Specifies the phase offset.

CBSERSe[1]2] : CORRection;: DFFSet :PHASe

1 Numeric paramatars may inchude an appropriate suffe i ne suffix is included, the default (HZ for frequency or § for time! is assumed.

2 Binary parameters accept the values o 1 {on} snd 0 {0} in addition to ON and OFF.
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SENSe{1|2] (continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

SENSe[1!2]:CORRection: MCDel: COFNector
[:TM¥Mediate]

commend only

Meesure the cable connecter and determine the optimum values
for connector length and connector cepacitance. {For use with
structursl return loss measuraments on analyzers with Option
160 oniy]

SENSel[1}2]:CORRection:PEAK:COAX NR1 Turns multipeak correction o or off. [For use with fault
[:STATe] <ON|OFF>! facation measurements on analyzars with Option 100 ooyl
EBSENSe[1]2] : CORRection:RVELocity:COAX NR3 Specifies the velocity facter 1o he used when displaying the

<mam>?

distance for electrical length and port extensions. 1.0 = the
spzed of fight.

SENSe[112] :CORRection:RVELocity
[:I¥Mediate]

command only

Msasure the cable and determine the cptimur values for cable
fass and velogity factor, {For use with fault location
measurements on analyzers with Option 100 enlyd

SENSe[1]2]:C0RRection: THReshold NRZ Sefects multi-peak threshold valus, in dB. [For use with fault

:COAX <num> lacation measurements on snalyzers with Option 100 onlyl

SENSe[1]2]:C0UPLle <char> CHAR Turn orfoff the alternate sweep mode — choose ALL lsoupled
sweep) or WOWE (alernate sweep).

SE¥Se[1!2]:DETector[:FUNCtion] <char> CHAR Specify which detection made is used 10 meks the measurament
— choose BBANA [oroadband) or NBAKQ {narrewband).

SENSe[1]2]:DISTance:STAR: <num> NR3 Set the start distance for a fault location measurement, in fest
or meters. {For use with fault locetian measurements on
analyzars with Option 100 anly}

SENSe[1]2]:DISTance:STOP <num> NR3 Set the stop distance for a fault location measurement, In feet
of maters. {For use with fault lacatien measurements on
analyzers with Option 100 only)

SE¥Sel[1]12]:DISTance:UNITs <char> CHAR Specifies distance units. Chonse METexrs or FEET, [For use
with fault location measuramants on anafyaars with Dgtion 100
only.]

SENSe[1]2] :FREGuency:CENTer <num>? MRS Set the center fraguensy of the RF source.

SENSe[1]2] :FREGuency:MODE <char> CHAR Set the fault location meesurement 1o CENTer (bandpass) o

LO%WPass.{For use with fault location measurements on
analyzers with Option 109 enlyl

1 Binary paremeters accept the values of 1 {onl and 0 {off} in addition to ON and OFF.

2 Numeric parameters may include an approprigie sufiby if no suffac is included the defaull tHZ for frequency or 8 for time) is agsumed,
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SENSe{1]2] (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

SENSe[1]2] :FREQuency:SPAN <num>! NR3 Set the frequency span of the RF source,

SEFNSe[1|2] :FREQuency:SPAK NR3 Set the maximum fraquency span of tha RF source for

‘MAXimum <num>? bandpass fault locetion messurements. 1For use with fault
location measurements on analyzers with Option 100 onfyl

SENSe[1]2] :FREQuency:STARt <num>’ NR3 Set the stert frequency of the AT sotrce.

SENSe[1!2] :FREQuency:STOP <num>! NR3 Set the stag frequency of the RF source,

SENSe[1}2] :FREQuency:ZST0p <pum>! NR3 Set the 7 cutoff frequency for cable impadance celeulations.
fror use with strugtural return loss measurements on enalyzers
with Optian 100 only}

SEESe[1]2] :FUNCtion? query only | Quary the measurement function — returns ona of the

i STRING PAFR:POW . . . or XFR:POW:RAT ... 7
strings described below.

SENSe[1|2] :FUNCtion:SRL:IMPedance NRZ Set the cable impedance. {For use with structural retum foss

<pum> measurements on analyzers with Option 108 only]

SENSe[1]|2] :FUECtion:SRL:¥0DE <char> CHAR Set the aute 7 function to AUTO or MAKual. {For usa with

struetural return loss measurements on analyzers with Gption
100 only}

SENSe[1l2] :FUlCtion:SRL:SCAN
[:I¥Mediate]

command only

Start & cable scan. {For use with structural return Joss
measurements on enalyzers with Option 100 only)

SENSe[1[2] :FUlkCtion ’XFRequency
:PO%Wer <num>’

command only

Specify that the recaiver will measure the powar into & the
single channel - choose from channels © (R], 1 1AL 2 I8},
18 0Bt Xhor 12 (B YL

SENSe[1{2]:FUNCtion ’'XFRequency
:PO%Wer:RATio <num>,<num>’

command only

Specify that the recever will measure 3 ratic of the power into
the two selactad channals — choose frem ratios 1,0 (AR,
2,C (B8R, 12,0 e YA, 11,12 Ba Xba v, 12,11
{Ext Y/Ext X1, or 22,11 (AM Delay).

SEESel1]2]:R0SCillator:SO0URce <char> CHAR Spacify the source of the raference osoillater — select
IfTernal or EXTernal.
SEKSe[1]2]:STATe <OW|OFF>2 NR1 Turn onfoff the specified channel,

1 Numeric parameters may include an apprepriate suffa; # no suffix Is included, the defautt 1HZ for frequency or § for timel is assumed.

2 Binary paramaters accept tha values of 1 {on} and 0 (o in addition to ON and OFF.
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SENSe[1)2] {continued) (cantinued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

SENSe[1]2] :SWEep:POINts <num> NR! Set the number of data points for the messurement — choose
from 3151141211521101[2011401(80111601.

SENSe[12] :SWEep:TINE <mum>! NR3 Set the sweep time.

SENSe[1]2] :SWEep: TINE: AUTO NR1 Turn onfoff the automatic sweep time function,

<OH | OFF | 0HCE>?

SE¥Se:SWEep:TRIGger:S0URce <char> CHAR Set the trigger source for each point in a swaep — choose
THMediate or EXTernal fused in conjunction with
TRIGger[:SEQuence] : SOURce).

SE¥Se:WINDow[:TYPE] <char> CHAR Set the window selection for feult location measurements,

Choose frem RECTangulax iMinimum], EAMMing
{Madivim), or KBESsel (Maximum}, 1For use with fauli
lacation measurements on analyzers with Gotion 100 only)

1 Numeric perameters may inclide an appropriate suffo; if no suffc s included, the default HZ for frequancy or § for timel is assumad.

2 Binary paramsters accept the values of 1 lon) and O {off} in addition to ON and OFF.

S0URce
SUBSYSTEM COMMANDS FORM BESCRIPTION
S0URcel1|2] :POWer [:LEVel] NR3 Set the AF power output from the source.
[:IMMediate] [:AMPLitude] <num>!
SOURcel1|2] :POWer:RANGe <chaxr> CHAR Specifies the power sweep range. Choose from ATTen0
[ATTen10|ATTen20| ATTen30 | ATTen40
{ATTen50| ATTen60
SOURcel1]2] :POWer:STARt <num> NR3 Sets the powsr sweep starl power,
SGURcel:|2] :POWer:STOP <num> NR3 Sets the power sweep stop power,

1 Numeric parameters mey include an appropriate suffix; if no suffix is included, the dofault (HZ for frequency or § for time} is assumec.
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STATus
SUBSYSTEM COMMARNDS FORM BESCRIPTION

STATus:DEVice: CONDition? query anly | Read and clsar the Deviee Status condition registerl.

NR1
STATus:DEVice:ENABle <num> NR1 Set and query bits in the Davice Status enable register.2
STATus:DEVice[:EVENL]? query only | Read and clesr the Device Status avent register.l

MR1
STATus:DEVice:NTRansition <num> NR1 Set and query bits in the Deviee Status negative wansition

regés’tet2
STATus:DEVice:PTRansition <num> NR1 Set and query bits in the Daevice Status positive wansition
register,

STATus:0PERation: AVERaging query only | Read the Averaging stetus condition register.:‘
:COEDition? ANR1
STATus:0PERation:AVERaging:ENABle NR1 Set and query hits in the Averaging status snable ragi:s'fer.2
<pum>
STATus:0PERation:AVERaging [ EVENt]? query orly | Read and ciear the Averaging status svant registar.i

NR1
STATus:0PERation:AVERaging NR1 Set and query bits in the Averaging stalus negative transition
:NTRansition <anum> regéster.2
STATus:CPERation:AVERaging AR1 Set and query bits in the Averaging status posftive transition
:PTRansition <num> register.
STATus:0PERation:COWDition? query only | Heed the Operational Stetus condition register.1

NR1
STATus:CPERation:ENABle <num> NR1 Set and query hits in the Operationsl Status enable regéstar.z
STATus:0PERation[:EVENt]? query onfy | Read and ciesr the Operational Status event regisﬁetl

NR1
STATus:OPERation:MEASuring query only | Read the Measuring status condition regis‘fer‘fi
:CONDition? NR1
STATus:0PERation:MEASuring:ENABle NR1 Set and query bits in the Messuring status enable regéster.2

<aum>

1 Returns the sum of the deeimsl weights {2 where n is the bit number} of all bits curremtly set. For mos information en using the status registers refer to Chapier 5,

“Using Status Registers.”
2 num s the sum of the decimal weights of &l bits to be set,
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STATus (continued)
SUBSYSTEM COMMANDS FORM DESCRIPTION
STATus:0PERation:MEASuring:EVENt]? query enly | Read end clear the Measuring status avent !egister.l
NRT
STATus:0PERation: MEASuring NR1 Set and guery bits in the Measuring status negative transition
:NTRansition <num> registar,
STATus:0PERation:MEASuring NR1 Set and guery bits in the Measuring status positive wansition
:PTRansition <num> fegéster.z
STATus:0PERation:  TRansition <num> NR1 Set and query bits in the Operational Stetus negative wensition
register.
STATus :OPERation:PTRansition <num> NR1 Set and query bits in the Cperational Status positive transition
register.
STATus:PRESet vammantd only | Set bits in most enable and transition registers o their default
state,
STATus:QQUEStionable:CONDition? guery only | Read and clear the Questicnable Stetus condition fegistar.l
‘ NR1
STATus:QUEStionable:ENABle <num> NR1 Set end query bits in the Questionable Status enabis register.z
STATus:QUEStionable[ EVENE]? guery only | flead and clear the Questionsble Status event {egisier.l
NR1
STATus:QUEStionable:LINit guary anly | Read and clear the Limit Feil condition EEQESTE?.l
:COEDition? NR1
STATus:QUEStionable: LIMit :ENABle <num> AR1 Set and query bits in the Limit Fail enable regéstef.z
STATus:QUEStionable:LINit[:EVENt]? guary enly | Resd snd clear the Limit Faif event register.l
-NR1
STATus :QUEStionable:LIMit NR? Set and query bits in the Limit Fail negative transition register.2
:HTRansition <aum>
STATus:QUEStionable:LINMit NR1 Set and cuery bis in the Limit Fail positve transition regis?eiz
:PTRansition <aum>
STATus:QUEStionable:NTRansition <num> NR1 Set and query bits in the Questionable Stetus negative
fransition .register.2

1 Heturns the sum of the decimal weights {27 whers o is the bit number] of alt it currently set, Far more farmation on using the status registars refer 1o Chapter 5,
“Using Status Rogisters.”

2 mm is the sum of tha dacimal weights of aff bits o be set.
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STAlus (continyed)
SUBSYSTEM COMMANDS FORM DESCRIPTION
STATus:QUEStionhable:PTRansition <num> NR? Set and guery bits in the Husstionable Swaus pesitive transition
S |
register.

1 num is the sum of the decimal weights of all bits 1o be set,

12-28




SYSTem

SCPt Command Summary

SUBSYSTEM COMBMANDS

FORM

DESCRIPTION

SYStem:BEEPer[: INMediate]
[<freq>[,<dur>[,<vol>]]]}

NR3, NR3, NR3

Instructs the enalyzer to besp. Arguments ars fraguency [Hz,
duration {seconds), and voluma {0 1w 1L

[:STATe] <OW|OFF>?

SYSTem: BEEPer : VOLume <num> NRZ Set the volume of the beeper — num is & number betwaen
G for 0% end 1 for 1G0%.
SYSTem:COMMunicate:GPIB:CONTroller MR Makes the HP 8711 the systsm conwolisr,
[:STATe] <OF|0FF>%%
SYSTem:COMMunicate:GPIB:ECHD <ON|OFF>? NR1 Turn onfeff HPB mnemenic scho.
SYSTem:COMMunicate:GPIB:HCOPY NR1 Set the address of an HP-B printer er plotter for hardoony
:ADDRess <num> output — num must be an integer between O and 30.
SYSTem:COHMunicate:GPIB :BMEWory NR1 Set the HP-IB address of an exwernal disk drive — num must
: ADDRess <nun> e an integer betwsen O and 30.
SYSTem:COMMunicate:GPIB :BMEMory NR? Set the unit number of an external disk driva.
:UNIT <aum>
SYSTem:COMMunicate:GPIB:MMEMory NR1 Set the volume number of an externel disk drive,
| 1V0Lume <num>
SYSTem: COMMunicate:GPIB[: SELF] NR1 Set the HP 8711's HP-IB address — num must be an integer
:ADDRess <num>? betwsen 0 and 30,
SYSTem:COMMunicate:SERial: TRAKsmit NR1 Sat the baud rate for hardoopy output to & device on the serial
:BAUD <num> nort — ghoose fram
1200124001480019800| 19200
SY3Tem: COMMunicate:SERial : TRANsmit CHAR Set the handshake for communication 1o a hardcopy device an
:HAWDshake <char> the serial port — chesse XOW or DTR.
SYSTem: COMMunicate: TTL :USER :FEED : KEY NR1 Enable/tisable softkey auto-step function 1o work with fast

recall {all modsls] or with user hegin function [option 182 onlyl.

1 <freq>, <dur>, and <vol> ara sptional < num> paramstars.

2 Binary parameters accept the values of 1 ton) and O (off} in addition to ON and OFF.

3 For use with IBASIC — this command cannot be exacuted from an extarnal sontrofier,

4 A delay of B seconds is reguired befors 2 command is sent 1o the aew addess,
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SYSTem {continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

SYSTem:DATE <numi>,<num2>,<num3>

NR1,NR1, NR!

Set the yeer Inumil, menth Inum?2j and day (aum3| of the
real tima clock.

SYSTem:ERRor?!

guary only | Quary the error queue — returns the error nembar and
NR1,STRING | message.
SYSTem:KEY :MASK? guery only | Quary the mask Ishift, ctrl, alti associated with 2 kevpress on
NR1 an extarnal keyboard.

SYSTem:KEY :QUEue: CLEar

command only

Clears the key gusue

SYSTem:KEY:QUEue: COUNT? guery only | Quary the number of key codes in the qusus.
NR1

SYSTem:KEY:QUEue: MAXimum? query only | Query the size of the key queue [the maximum number of key
NR1 codss it ean hold),

SYSTem:KEY:QUEune[:STATel <ON|QFF>2 NR Turn onfaff the key queve.

SYSTem:KEY:TYPE? quary enly | Query the type of key that was prassed — returns NONE,
CHAR RPG, KEY [front panel keyl or ASC lextarnal keyhoard).

S5YSTem:KEY:USER

command only

Sats the User Request bit of the Standard Event Staws Register,

SYSTem:KEYI:VAlne] ?

query onky
NR?

Query the key code velue for the fast kay pressst — RPG
type returns the knob count, positive for clockwise rotation,
KEY type returns the front pane kaycnde,3 ent ASC typs
raturns the ASCI! code numbar,

SYSTem:PRESet

command only

Perform & system greset — this i tha seme as the front pans!

{PRESETY key.

SYSTem:8ET <block>

command only

Send a learn string lobtained using *LRN7) 10 the analyzer —
this commend is included in the learn string,

SYSTem:SET:LRN? [<USER>1%

BLOCK

Quary or set the instrument state.

SYSTem:SET:LANLong? [<USER>]*

BLOCK

Quary or set the isstrument state, data, and celibretion. Similer
10 savefrecall

8YSTem: TIME <numi>,<num2>,<num3>

NR1,NR1, NRI

Set the hour inaml), minute [num2} and second lnum3) of
the real time clock.

3 For mare information on errors, refer to Chapter 14, "SCP! Errar Messages.”

2 Binary parameters acespt the values of 1 {ond and 0 {off} in additien 1o OM and OFF,

3 A list of the analyzer's fromt pansl keycodes is provided in Chapiar §.

4 Refar to *Measurement Setup and Control” in Chapter 7 of the Users Guide far more information on using this command.

12-30




SCPI Command Summary

S$YSTem {continved; {continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
SYSTem:VERSion? guery only | Query the SCPi version of the analyzer. See *IDN? 1o guery
NR2 the firmware revision.
TEST
SUBSYSTENM COMMANDS FORM DESCRIPTION
TEST:RESult? guery only | Cuery the result of the selected adjustment or sefftest — the
CHAR rasponse will be BULL |PASS |FATL.
TEST:SELect <num> NR1 Selest the adjustment or selfiest to exacute
TEST:STiTe <char> CHAR Select the state of the active adjustment or seif-test - choose
from RUN | COHTinue | STOP for the command. Cusry
raturns NULL | RUW | PAUS | DONE.
TEST:VALue <num> NR1 Set or query a velue for an adjustment or seif-rest,
TRACe
SUBSYSTEM COMMANDS FORM DESCRIPHON
TRACe[:DATA]? <char> query only  § Query trace data — choose from

BLOCK or NR3!

CH<112>FDATA formatied date,

CH<1|2>FHEM formatied memary,

CH<1 | 2>SDATA unformatted dats,

CH<1|2>SMEM unformatied memary,
CH<1|2><4|B|{R>FUD raw data, or

CH<1 | 2>SCORR<1 12| 3> corrsction data. Note: Ses
Chapter 6, “Trace Data Transfors,” for data armay details,

TRACe[:DATA] <char>,<data>

command only

Input trece data — choose from the above fist of arrays. The
dat can be aither BLOCK or NH3 type.l See Chapter § for
mare informatien.

TRACe[:DATA] <chari>,<char2>

command only

Move data from one interngl array to snother — charl is
the terget array ICH<1 | 2>SKEM) while char?2 is the
source array ([CH<2 | 2>SDATAL Note that the souree and
target arrays must be from the same measuremant channal.

1 The parameter type of the data is determined by the format selected — FORMat REAL uses 8L0CK dota, FORMat ASCii usos NR3 daty separated by sommas.
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TRIGger
SUBSYSTEM COMMARNDS FORM BESCRIPTICN
TRIGger[:S5EQuencel : SOURce <char> CHAR Set the source for the sweep trigger signal — choosa

IMi¥ediate or EXTernal lused in conjunction with
SENSe :SWEep:TRIGger:S0URce!.
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The HP 8711B/12B/13B/14B RF Network Analyzers conform to the
1994.0 version of SCPL
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SCPI Standard Commands

The analyzer implements the following IEEE 488.2 standard commands:

*CLS
*ESE
*ESE?
*ESRY
*IDN?
*RN7?
*0PC
#(0PC?
=0PTT
*PCB
P80
*RST
*SRE
*SRET
*STB?
*TRG
*TST?
*WAT

The anaiyzer implements the following SCPI 1994.0 standard commands:
ABORt

CALCulate[1]2] :DATA?
BCALCulate[112] :GDAPerture: APERture
€3CALCulate[1]2] :GDAPerture:SPAN
CALCulate{112] :FORMat

CALCulate[112] :FUORMat?
CALCulatel1|2]:LIMit:STATe
CALCulate[1]2] :LIMit:STATe?
CALCulate[1|2] :MATHE[:EXPRession]
CALCulate[1]2] :MATH[ :EXPRession]?

CAlLibration:ZER0:AUTO
CALibration:ZERD:AUTOT

DISPlay:MENU:KEY[1[2] ... 7]
DISPlay:MENU[1|2]:KEY[1|2] ... 7]7

&5 indicates HP 8712B/148 anly 13-3
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DISPiay:WINDow[1{2]10]
DISPlay:WINDow[1|2]10]
DISPlay:WINDow[1|2]10C]
DISPlay:WINDow([1]|2]10]
DISPlay:WINDow[1]2110]
DISPilay:WINDow[1|2]10]
DISPlay:WINDow[1]2]10]
DISPlay:WillDowl1|2}10C]
DISPlay:WINDow[1|2}{10]
DISPlay:WINDow[1|2{10]
DISPlay:WINDow[1|2}10]
DISPlay:WINDow[1|2]
DISPlay:WikDow[1]2]
DISPlay:WIlNDow[1|2]
DISPlay:WINDow[1]|2]

:GEOMetry :LLEFT?
:GEOMetry:SIZE?
:GEOMetry:URIGHT?
:GRAPhics:CLEar
:GRAPhics:ClLor
:GRAPhics:C0Lor?
:GRAPhies | :DRAW]
:GRAPhics:LABel

:GRAPhics :MCGVE

:GRAPhics MOVE?
:GRAPhicg:8TATe?
:TRACe:GRATicule:GRID[:STATe]
:TRACe:GRATicule:GRID[:STATe]?
:TRACe[112]1[:8TATe]
:TRACe[112] [:STATe]?

DISPlay

DISPlay:
DISPlay:
:WINDow([1]2]
DISPlay:
DISPlay:
DISPlay:

PISPlay

WINDow[112]

WINDow[1]2]
WINDow[1]2]

WINDow[1]2]
WINDow[1]2]
WINDow[1]2]

:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]

;AUTO
:PDIVigion
:PDIVision?
:RLEVel
:RLEVel?
:RP0Sition
:RPOSition?

FORMat :BORDer
FORMat :BORDer?
FORMat [:DATA]
FORMat[:DATA]?

INITiate[1]|2] :CONTinuvous
INITiate[1]2] ;CONTinuous?
I¥ITiate[1|2] [:IMMediate]

MMEMory:
MMEMory:
MMEMory :
MMEMory:
HMMEMory:
MMEMory :
MMEMory:
MMEMory:
MMEMory:
HMMEMory:

CDIRectory
CDIRectory?
COPY

DELete
INITialize
LOAD:STATe
KOVE

MSIS

MSIS?
STORe:5TATe

13-4




SCP Conformance iInformation
SCPI Standard Commands

MMEMory : STCRe : TRACe
MMEMory :TRANsfer :BDAT
MMEMory : TRANsfer [:HFS]

OUTPut[:STATe]
QUTPut [:STATe]?

PROGram:CATalog?

PROGram[:8ELected]
PROGram[:SELacted]
PROGram[:SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram{:SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram| :SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram[:SELected]
PROGram[ : SELected]

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

SEKSe[1]2] :AVERage

:AVERage:
:AVERage:

:DEFine
:DEFine?
DELete:ALL
:DELete[:SELected]
:EXECute
:MALLocate
:MALLocate?
:NAME
NAME?
:NUMBer
:NUMBer?
:5TATe
:STATe?
:5TRing
:STRing?
‘WALT
(WALT?

COUNt
COUNt?
[:STATe]

SENSe[112]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[t12]
SENSe[112]
SENSe[112]

:AVERage[:STATe]?
:BWIDth[:RESoclution]
:BWIDth[:RESolutionl?

:C0RRection
:CORRection
:CORBRection
:CORRection
:CORRection

:C0LLect[:ACQuire]
:COLLect :METHod
:COLLect :SAVE
:CSET[:8SELact]
:CSET[:SELect]?

&SENSe{1/2] :CORRection:EDELay: TIME

$BSENSe[1|2] :CORRection:IMPedance: INPut:MAGHitude
(BSENSe[1]2] :CORRection:0FFSet :PHASe

@SENSe[112] :CCRRection:RVELocity:COAX
SENSe[112]:C0RRection(:STATe]

%5 indicates HP 8712B{14B only 13-h
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SENSe[112]:
SENSe[1]2]:
SENSe[1[2]:
SENSel1{2]:
SENSe[112]:
SENSe[112]:
SENSe[1]2]:
SENSef[1]2]:
SENSe[112]:
SENSe[1]2]:
SENSe[1]2]:
SENSel1)2]:

CORRection[:STATe]?
DETector:SHAPe
FREQuency :CENTer
FREQuency:CENTer?
FREQuency : SFAN
FRE{Quency : SPANT
FRE{uency:STARt
FREQuency :STARt?
FREQuency:S8TOP
FREQuency : STOP?
FUNCtion
FUNCtion?

SENSe :R0SCillator:SO0URce
SEKSe:R0SCillator:S0URce?
SENSe[1}2] :SWEep:POINts
SENSe[1{2] :SWEep:P0INts?
SENSe{12] :SWEep: TIME
SENSe[1]2] :SHEep: TIME?
SENSe[1]2] :SWEep: TIME: AUTO
SENSe[1]2] :SWEep: TIME: AUTO?

SQ0URcef[112]:
SOURce[112]:
SOURce[112]:
SOURce[112]:
SOURce[112]:

STATus:
STATus:
:0PERation
STATus:
STATus:
STATus:

STATus

STATus

STATus:

STATus

STATus:

STATus

OPERation
OPERation

0PERation
OPERation
0PERation

:0PERaticn
STATus:
STATus:
STATus:

OPERation
PRESet

POWer[:LEVel] [:IMMediate] [: AMPLitude]
POWer[:LEVel] [:IMMediate] [: AMPLitudel?
PCWer :RANGe

PGWer:STARt

PCWexr:STOP

:CONDition?
:EKABle
:ENABle?
[:EVENt]?
:NTRansition
:NTRansition?
:PTRansition
:PTRansition?

QUEStionable:CONDition?
QUESticonable:ENABle

:QUEStionable:ENABle?
STATus:

QUEStionable[:EVENt]?
QUEStionable:NTRansition

:QUEStionable:NTRansition?
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STATus:
STaTus:

SYSTenm:
SYSTem:
SYSTem:
SYSTem:
S3YSTem
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:
SYSTem:

TRACe[:
TRACe[:

SCFI Conformance Information
SCPl Standard Commands

RUEStionable:PTRansition
QUEStionable:PTRansition?

BEEPer([:IMMediate]l ?
BEEPer:V0OLume

BEEPer : VO0Lume?
COMMunicate:GPIB[:SELF] : ADDRess

:COMMunicate:GPIB[:SELF] : ADDRess?

COMMunicate:SERial : TRANsmit : BAUD
COMMunicate:S¥Rial : TRANsmit :BAUD?
DATE

DATE?

ERRor?

KEY[:VALuel?

PRESet

SET

SET:LRHN?

TIME

TIME?

VERSion?

DATA]
DATAL?

TRIGger [:SEQuence] :S0URce
TRIGger[:83EQuence] :SO0URce?
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Instrument Specific Commands

The following are instrument specific commands implemented by the
HP 8711B/12B/13B/14B RF Network Analyzers which are not part of the
present SCPI 1892.0 definition.

CALCulate[1]2] :LIMit:DISPlay

CALCulate[1]2] :LIMit:DISPlay?

CALCulate[1}2] :LIMit:MARKer :FLATness MAX imum
CALCulate[112] :LIMit :MARKer:FLATness MINimun
CALCulate[1}2] :LIMit :MARKer:FLATnesa[:STATe]
CALCulate[112] :LIMit:MARKer:STATistic :MEAN : MAX imum
CALCulate[1123 :LIMit :MARKer:STATistic:MEAN :MINimum
CAlCulate[1}2] :LIMit:MARKer:STATistic:MEAN[:STATe]
CALCulatel[1!2] :LIMit :MARKer:STATistic : PEAY : MAK inum
CAlCulatel1}2] :LIMit:MARKer:STATistic :PEAK : MINimum
CALCulatel112] :LIMit:MARKer:STATistic :PEAK[:STATe]
CALCulate{1}2]:LIMit:SEGMent[1|2} ... 12] :AMPLitude:STARt
CALCulate[1}2] :LIMit:SEGMent[1]|2} ... 12] :AMPLitude;STARL?
CALCulate[1|2} :LIMit:SEGMent[1]2} ... 12] :AMPLitude:STOP
CALCulate[1]2]:LIMit:SEGMent[112} ... 12] :AMPLitude:STOR?
CALCulatel[1]2] :LIMit:SEGHent :AGFF

CALCulate[1]|2] :LIMit:SEGMent[112] ... 12] :FREQuency:STARt
CAlCulatefl1]2] :LIMit:8EGMent[1]2] ... 12] :FREQuency:STARL?
CALCulatel1|2] :LIMit:SEGMent[1]2] ... 12] :FREQuency:STOP
CALCulatel1]|2] :LIMit:SEGMent[112] ... 12]:FREQuency:STOP?
CALCulatel1|2] :LIMit:SEGMent[1]2] ... 12] :POWer:STOP
CALCulatei1|2] :LIMit:SEGMent[112] ... 12] :POWer:STOP?
CALCulatel1|2]:LIMit:SEGMent[1]2] ... 12]:8TATe
CALCulate{1|2]:LIMit:SEGMent[t)2] ... 12]:STATe?
CALCulatel1|2] :LIMit:SEGHent[112] ... 12]:TYPE
CALCulate[1]2] :LIMit :SEGMent[1}2] ... 12] :TYPE?
CAiLCulate[1]2] :MARKer: AQFF

CALCulate[1]2] :MARKer :BWIDth
CALCulate[112] :MARKer :BWIDth?
CALCulate[1|2] :MARKer :FUNCtion:RESuit?
CALCulate[1(2] :MARKer :FUNCtion[:SELect]

CALCulate[1|2] :MARKer:FUNCtion[:SELect]?
CALCulate[1]2] :MARKer :FUNCtion:TRACking
ChLCulate[1]2] :MARKer :FUNCtion:TRACking?
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@BCALCulate[1}2] :MARKer[1]2] ... 8] :GDELay?
:MARKer([112} ...
(MARKer[1i2] ...
:MARKer[1i21 ...
:MARKer{1i2} ...
:MARKerfii2l ...
:MARKer{1|2] ...
:MARKer :MODE

:MARKer:MODE?
:MARKer:NOTCh
‘MARKerf{1|2] ..
:MARKerf[1(2] ..
:MARKer:REFerence:X7?
:MARKer :REFerence:Y?
:MARKer[1]2] ...
(MARKer{ii21 ...
‘MARKer[112] ...
:MARKer[1121] ...
:MARKer[1]2] ...
:MARKer([1]2] ...
:MARKer[1]2] ...
:MARKer[112% ...
:MARKer[112] ...
:MARKer[1i24

CALCulate[1]2]
CALCulate[1}2]
CALCulate[1i23
CALCulate[1}2]
CALCulate[}2]
CALCulate[1}2]
CaLCulate[1}2]
CALCulate[112]
CALCulate[112]
CALCulate[1}2]
CAlLCulate[1]2]
CALCulate[112]
CALCulatel1lZ]
CALCulatelll2]
CALCuiateillZ]
CALCulatelll2]
CALCulatel1]2]
CAlLCulatel112]
CiAlCulatefll2]
CALCulate[112]
CalCulate[1]2]
CALCulate[1]2]
CaLCulate[112]

CONFigure
CONFigure?

DIAGnostic:

CCONstants

DIAGnostic:
DIAGnostic:
D¥AGnostic:
:DITHer

:DITHer?
DIAGnostic:
:SHUMber?
DIAGnostic:
DIAGrnostic:

DIAGnostic
DIAGnostic

DIAGnostic

CCONstants:LOAD

SCPt Conformance Information

Instrument Specific Commands

8] :MAXimum

8] :MAXimum:LEFT
81 :MAXimum:RIGH:

87 :MINimum

81 :MINimum:LEFT
81 :MINimum:RIGH:

. 81:POINt
. 81:POINt?

81 [:8TATe]
810 :STATe]?
&) :ThRGet
8] :TARGet?
8] :%

8]:X?

8] :X:4ARS
81:¥?

8]:Y:INDuctance?
... 8]1:Y:MAGHNitude?

& CALCulate[112] :MARKer[1§2] ... 8] :Y:PHASe?
SBCALCulate[1]2] :MARKerf{1]2} ... 8] :Y:REACtance?
E3CALCulate[1]2] :MARKer{112] ... 8]:Y:RESistance?

:INSTalled?

CCCNstants:STORe:DIBK
CCONstants :ST0Re :EEPRom

SNUMber

SPUR:AVOid
SPUR:AVDid?
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SCP! Confermance information
lastrument Specific Commands

DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPiay:
DISPlay
DISPlay:
DISPlay:

DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay
DISPlay
DISPlay:
DISPlay
BISPlay:
DISPlay:
DISPliay:
DISPlay:
DISPlay:
DISPlay
DISPlay:
DISPlay:
DISPlay:
BISPlay:
BISPlay:
DISPlay:
DISFlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay
DISPlay:
DISPlay:

AllNotation:CHANnel[112] :USER:LABel [:DATA]
ANNotation:CHANnel[1|2] :USER[:STATe]
ANNotation:CLOCk:DATE :FORMat
ANNotation:CLOCk:DATE:FORMat?
ANNotation:CLOCk:DATE:MAODE

AlNNotation :CLOCk:DATE 1MODE?
ANNotation:CLOCk:MODE
ANNotation:CLGCk:MODE?
ANNotation:CLOCk:SEConds[:8TATe]

:ANNotation:CLOCk:SEConds[:STATe]?

Al¥otation:FREQuency[1]2] :MODE
AlBotation:FREQuency[1|2] :MODE?

Alillotation:FREQuency :RESolution

ANNotation :FREQuency:RESolution?
ANNotation:FREQuency[1]2] :USER:LABel[:DATA]
ANNotation:FREQuency[1|2]:USER:STARt

:AllNotation:¥REQuency [1]|2] :USER[:STATe]
:ANNotation:FREQuency [1]|2]} :USER:STOP

ANNotation:FREQuency[1|2] :USER:SUFFIX

:ANNotation:MARKer [1|2] [:STATe]

ANNotation:MARKer[1]2] [:STATel?
AlNoctation:MESSage: AOFF
AllNctation:MESSage:CLEar
ANNotation:MESSage[:DATA]?
ANNotation:MESSage:STATe

:ANNotation:MESSage:STATe?

ANNotation:TITLe[1]12] :DATA
AW¥otation:TITLe[1]2] :DATA?
ARNotation:TITLe[:STATe]
AlNotation:TITLe[:STATe]?
Alllotation:YAXis:MODE
ANNotation:YAXis:MODE?
ANNotation:YAXis[:STATe]
Alllotation:YAXis[:STATe]?
FCRMat

FORMat?
MENU:RECall:FAST[:STATe] * DISPlay:PROGram[:MODE]

:PROGram[ :MODE]?

WINDow:GRAPhics :BUFFer{:STATa]
WINDow:GRAPhics :BUFFerl :STATe]?
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DISPlay:WINDow[1]2]10]:GRAPhics
DISPlay:WINDow[1]2]10] :GRAPhics
DISPlay:WINDow[1}2]10] :GRAPhics
DISPlay:WINDow[112]10] :GRAPhics

HCOPy : ABORt
HCOPy:DEVice[112]:COLor
HCOPy:DEVicel1]2] :COLor?
HCOPy:DEVice:LANGuage

HCCPy :DEVice:LANGuage?
HCCPy:DEVice[1]2] :LANGuage
HCOPy :DEVice:MODE

HECOPy :DEVice:MODE?
HCOPy:DEVice:PORT
HCOPy:DEVice:PORT?

HCOPy :DEVice:RESolution
HCOPy:DEVice:RESclution?
HECOPy [ :IMMediate]
HCOPy:ITEM: ANNotation:STATe
HCOPy:ITEM: ANotation:STATe?
HCOPy:ITEM[1]2] :FFEed:STATe
HCOPy:ITEMI1|2] :FFEed:STATe?
HCOPy:ITEM:GRATicule:STATe
HCOPy:ITEM:GRATicule:3TATe?
HCOPy : ITEM: MARKex:STATe
HCOPy : ITEM:MARKer:STATe?
HCOPy:ITEM:TITLe:STATe
HCOPy: ITEM:TITLe:STATe?
HCOPy:ITEM:TRACe:STATe
HCOPy : ITEM:TRACe :STATe?
HCOPy : PAGE : MARGin:LEFT
HCOPy : PAGE: MARGin:LEFT?
HCOPy:PAGE:MARGin:TOP

HCOPy :PAGE:MARGin:TOP?
HCCPy:PAGE:ORIentation
HCCPy :PAGE:ORIentation?
HCOPy :PAGE:WIDTh

HCOPy :PAGE:WIDTh?

INPut:GAIN: AUTOQ
INPut :GAIN:SETTing

SCPt Confermance Infarmation
Instrument Specific Commands

:CIRCle
:LABel :FONT
:LABel :FONT?
:RECTangle
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SCP! Conformance Information
Instrument Specific Commands

MMEMory
MMEMory !

MDIRectory
RDIRectory

MMEHory:
MMEMory !
MMEMory:
MMEMory:
MMEMory:
MMEMory:
MMEMory:
MMEMory:

STORe

POWer\[1]2] :MODE

SENSe[1]2]
SENSe[1]2]
SENSel1]2]
SENSef1l2]
SENSel1]2]
SENSel1}2]
SENSef1i2]
SENSe[1}2]

STORe:S5TATe:CORRection
STORe:STATe:CORRection?
STORe:STATe:I8Tate
STORe:STATe:ISTate?
STORe:3TATe: TRACe
:S3TATe:TRACe?
TRANsfer:BDAT
TRANsfer[:HFS]

:AVERage :CLEar
:CORRection:
:CBRRection:
:CO0RBection:
:CO0RRection:
:CO0RRection:
:CORRection:
:C0RRection:

CAPacitance:CONNector (Option 100 only)
CAPacitance:CONNector? (Option 100 only)
COLLect:ABOR%

COLLect:CKIT[:SELect]
COLLect:CKIT[:SELect]?
COLLect:ISTate[: AUTO]
COLLect:ISTate[: AUTR]?

SBSENSe[1{2] :CORRection:EXTension[:STATe]
9SENSe{112] : CORRection:EXTension:REFLection[: TIME]
@PSENSe[1]2] :CORRection:EXTension:TRANsmission[: TIME]

SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SEESe[112]
SENSe[1]2]
SENSe[1123
only)

SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSef1]2]

:CORRection
:CORRection:
:CORRection:
:CORRection:
:CORRection:
:CORRection:
:CORRection:

:CORBecticn:
:CORRection:
:CCGRBection
:CGRRection
:CORRection:

SENSe:COUPle
SENSe:C0UPle?
SENSei{1}2] :DETector[:FUNCtion]
SENSef1[2] :DETector[:FUNCtion]?

: LENGth: CDAX (Option 100 only)

LENGth:COAX? {Option 100 only)
LENGth:CONNector {Option 100 oniy)
LENGth:CONNector? {Option 100 only)
LCSS: COAX (Option 100 only)
LOSS5:COAX? (Option 100 only)

MODel :CONNector[:IMMediate] (Option 100

PEAK:COAX (Option 100 only)
PEAK:COAX? (Option 100 only)

:RVELocity[:IMMediate] (Option 160 only)
:THReshold:COAX (Option 100 only)

THReshold:COAX? (Option 100 only)
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SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:
SENSe:

SCPI Confermance information
instrument Specific Commands

DISTance:STARt (Option 100 only)
DISTance:S3TARt? (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 only)

FREGQuency :MODE? (Option 100 only)
FREGuency : SPAN:MAXimum? (Option 100 only)
FREQuency : SPAN :¥MAXimum (Option 100 only)
FREQuency : ZSTop (Option 100 only)
FREQuency :ZSTop? (Option 100 only)
FUNCtion:SRL:IMPedance (Opiion 100 only)
FUNCtion:SRL:IMPedance? (Option 100 only)
FUNCtion:SRL :MODE (Option 100 only)
FUNCtion:SEL:MIDE? (Opticn 100 only)
FUNCtion:SHL:SCAN[:IMMediate] (Option 106 only)

SENSe[112]1:8TATe
SENSe[1]2] :STATe?

SENSe:
SERSe:
SEESe:
SENSe:

STATus
STATus
STATus

STATus:

STATus
STATus

STATus:
STATus:
STATus:
STATus:
STATus:

STATus

STATus:

STATus
STATus

STATus:

STATus

SWEep:TRIGger :S0URce
SWEep : TRIGger :S0URce?
WINDow [: TYPE] {Opticn 100 only)
WINDow[:TYPEI? (Option 100 only)

:DEVice:CONDition?

:DEVice:ENABle

:DEVice:ENABle?

DEVice[ :EVENt]?
:DEVice:¥TRansition
:DEVice:NTRansition?
DEVice:PTRansition
DEVice:PTRansition?
OPERation:AVERaging:CONDition?
OP¥Ration:AVERaging:ENABle
UPERation:AVERaging :ENABIe?
:0PERation:AVERaging [:EVENt]?
OPERation:AVERaging :NTRansition
:0PERation:AVERaging:NTRansition?
:O0PERation:AVERaging:PTRansition
UPERation:AVERaging:PTRansition?
:0PERation:MEASuring:CONDition?
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STATus:0PERation:MEASuring:ENABle
5TATus:0PERation:MEASuring :ENABle?
STATus:0PERation:MEASuring[:EVENt]?
STATus :0PERation:MEASuring:NTRansition
STATus :0PERation:MEASuring:NTRansition?
STATus :0PERation:MEASuring:PTRansition
STATus :0PERation:MEASuring:PTRansition?
STATus :QUEStionable:LIMit:CONDition?
STATus:QUEStionable:LIMit :ENABle

STATus :QUEStionable:LIMit :ENABle?
STATus:QUESticnable:LIMit[:EVENt]?
STATus :QUEStionable:LIMit :NTRansition
STATus:QUEStionable:LIMit :NTRansition?
STATus :QUEStionable:LIMit :PTRansition
STATus:QUESticnable:LIMit :PTRansition?

SYSTem: COMMunicate :GPIB: CONTroller[:STATe]
SYSTem:COMMunicate:GPIB:CONTroller[:STATe] ?
SYSTem:COMMunicate :GPIB:ECHD

SYSTem: COMMunicate :GPIB:ECHO?

SYSTem: COMMunicate :GPIB:HCOPy: ADDRess
3YS5Tem:COMMunicate :GPIB: HCOPy :ADDReas?
SYSTem: COMMunicate :GPIB: MMEMory : ADDRess
SYSTem:COMMunicate:GPIB: MMEMary : ADDRess?
SYSTem: COMMunicate :GPIB: MMEMory : URTT
SYSTem:COMMunicate :GPIB: MMEMory :URIT?
SYSTem:COMMunicate:GPIB: MMEMory : VOLume
SYS8Tem: COMMunicate:GPIB: MMEMory : VOLume?
SYSTem:COMMunicate :SERial : TRANsmit :EANDshake
SYSTem:COMMunicate :SERial :TRANsmit :HANDshake?
SYSTem:COMMunicate : TTL:USER :FEED :KEY [:STATe]
SYSTem:COMMunicate :TTL:USER:FEED :KEY[:STATe]?
SYS3Tem: KEY : MASK?

SYSTem:KEY: QUEue:CLEar
SYSTem:KEY : QUEue : COUNL?
SYSTem:KEY: QUEue : MAXimum?

SYSTem:KEY :QUEue[:STATe]
SYSTem:KEY : QUFue[:STATe]?

SYSTem:KEY:TYPE?

SYSTem: KEY : USER

SYSTem:SET:LRNLong
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TEST:
TEST:
TEST:
TEST:
:STATe?
TEST:
TEST:

TEST

RESult?
SELect
SELect?
STATe

VAlLue
VALue?

SCPL Conformance Information
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SCPI Error Messages

This chapter contains the same error message information that can be found
in the SCPI 1994 Volume 2: Command Reference. There are four sections in
this chapter:

¢ Command Errors
s Execution Errors
¢ Device-Specific Errors

s Query Errors

NOTE

Your analyzer does not use all of the error messages listed in this chapter.
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Command Errors

An error/event pumber in the range —159 to —100 indicates that an

[EEE 488.2 syntax error has been detected by the instrument’s parser. The
oceurrence of any error in this class shall cause the coramand error bit (bit )
in the event status register (JEEE 488.2, section 11.5.1) to be set. One of the
following events has cccurred:

¢ An [EEE 488.2 syntax error has been detected by the parser. That is, a
contraller-to-device message was received which is in violation of the
IEEE 488 .2 standard. Possible violations include a data element which
violates the device listening formats or whose type is unacceptable to the
device.

» An unrecognized header was received. Unrecognized hesders include
incorrect device-specific headers and incorrect or unimpiemented
IEEE 488.2 common commands.

¢ A Group Execute Trigger {GET) was entered into the input buffer inside of
an IEEE 488.2 program message.

Events that generate command errors shall not generate execution errors,
device-specific errors, or query errors; see the other error definitions in this
chapter.
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SCPI Error Messages
Command Errers

Table 14-1. SCPI Command Errors

Errer Number

Error Description

100 Command error — This is the generic syntax error for devices thet cannot detect more spacific arrers. This code
indicatas only that 8 Command Error has ocourred.

-~ 101 Invalid cheracter — A syniactic element conteins a character which is invalid far thet typa; for exempls, & header
containing an ampersand, SETUP&. This error might be used in place of errors — 114, —121, —141, and perhaps
some othars.

~102 Syntax error — An unrecagnizad command or data type was encountered; for exampls, a string was received when
the devics does not accept strings.

- 103 Invalid ssparator — The parser was expecting 2 separator and encountered an llegal character; for examyle, the
semicoion wes omitiad after a program message unit, *EMC 1:CH1:VOLTS 5.

- 104 Data type error — The parsar recognized & data slement different than one allowsd; for exampls, numeric or string
date was expecied hut block data was enceuntered.

—185 GET not allowad — A Greup Execute Trigger was received within & program massaga

-108 Paramater not allowed — Mare parameters were rageived then expected for the header; for example, the *EMC
comman command only accepts one parameter, so receiving *EMC 0,1 is not aliowed.

108 WMissing paramatar — Fewer peremeters were received than required for the header; for example, the *ENC
common command requires one paramater, so recelving *EMC i not allowed.

- 116 Command header arror — An errar was detected in the header This error message should be used when the
device cannot detect the more specific errors described for arrors — 111 through —118.

~111 Header separator error — A character which is not & legel header separator was encountared while parsing the
haader; for exampie, no white spece followad the header, thus *GHMC"MACRE" is an error.

-1z Program mnemonic 109 fong — The header contans more that twalva characters.

- 113 Undefined header — The header is syntactically correct, but it is undefined for this spacific devica; for examals,
*XYZ is not defined for any device

—114 Header suffix out of range — The value of 8 numeric suffix atteched to a program mnemonic makes the header
invalid.

—120 Numeric data error - This arror, 83 well as errors —127 through —178, ere gensrated whan parsing  data
eiemant which appeers 10 be numeric, including tha nandecimal numeric types. This particular error message should
be used if the device cannot detect & more specific error.

-~ 121 Invalid character in number — An invalid character for the data type being parsed was encounteret; for example, an
alpha in & decimal numeric or a "% in octal data.

—123 Expanent teo large — The magnitude of the exponant was larger than 37000,
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SCPI Error Messages
Command Errors

Tahle 14-1. SCPI Command Errors {continued)

Ervor Number Error Description

124 Too many digits — The mantissa of 8 decimal numeric dete slemsnt contained more than 205 digits exsluding
lsading zeros.

— 128 Mumeric data not allowed — A legal numeric date element was received, but the device does not accept one in
this posttion for the header.

- 130 Suffix error — This error, as well as errors — 131 through — 138, are generated when parsing & suffix. This
particulsr error message should be used if the device cannot detect a mere specific srrer.

-131 tnvalid suffix - The suffix does not follow the correct syntax, or the suffix is inepprogriate for this devics,

—134 Suffix toa long — The suffix contained mora than 12 cheracters.

—138 Suffix not allowsd — A suffix was encountersd after a numaric elamant which does not allow suffixes.

—140 Charaster data srror — This arrar, a5 well as armrs — 141 through — 148, ara generated when parsing a character
data slemant, This particular error message should be used i the device cannot detect & mare speeific error,

- 141 Invalid charscter date — Either the cheracter data element contains an invalid cheracter or the particular slement
received is not valid for the haader.

—144 Character data toc long — The character data elemant containg mors than twelve characters.

- 148 Character dsta not ellowed — A legal character date element was encountered where prohibited by the device

- 150 String date eror — This error, as well as errors — 157 through —158, are generated when parsing & string data
glement. This particular error message should be used if the device cannot detect a more specific error.

w151 invalid string date — A string deta element was expected, but was invalid for some resson. For example, an END
message was received before the terminal puots character.

—158 String deta not allowed — A string date element was encountered but was not allowed by the device at this poimt
i parsing.

- 160 Block data error — This error, as well as errors 187 through - 188, are generated when parsing & biock data
element. This particulsr error message should be used if the devics cannot detect @ mare specific error.

- 161 Invalid block data — A block dete element was expacted, but was invelid for soms reasen. For example, an EED
messsge was received befors the length was satisfied.

- 168 Black data not allowed — A legal block data elsment was encountered but was not allowed by the davice at this
point in parsing.

- 170 Expression error — This errer, as well as errors — 171 through —179, are generated when parsing an expressisn

data element. This particular error message should bs used if the device cannot detect a more specffic errar.
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SCPI Error Messages
Command Errors

Tabie 14-1. SCPI Command Errors (continued}

Error Namher Error Description

- 171 invalid expression ~ The expression deta element wes lnvalid {for example, unmatched parentheses or an illegal
character!.

—~178 Exprassion date not ellowed — A legel expression data was encountared but was not allowed by the device at this
poinl in parsing.

- 180 Macra arror - This arror, es well es errors — 181 through — 189, are ganerated when defining or executing a
macra. This particuler error message should be used if the davice caanot detect & mors specific arror,

—181 invalid cutside macre definition — Indicates that a macre parameter placeholder [$<tnumber} was encountersd
outside of a macro definitian,

—183 tavalid insids macro definition ~ Indicates that the program message unit sequence, sent with a #DDT er #DHC
command, is syntsctically invelid,

- 184 Macra parameter arror — Indicatss that & command inside the macre definiion had the wrong number or type of

parameters.
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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 of
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 opéerations have taken place. Rounding a numeric data
element, for example, shall not be reporied 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 Messagas
Executien Errors

Table 14-2. SCPI Execution Errors

Error Numher Error Bescription

—200 Execution error — This is the generic syntax error for devices that cannot detect more spestfic errors. This code
indicates only that an Exacution Error has ocourred.

—201 Invalid while in local — Indicates that & command & not executable whils the device is in lscal due to & hard local
contral; for exampls, 8 device with & rotary switch receives & message which would change the switches stats, but
the device is in local so the message can not be executed.

—202 Settings lost due to rtf — Indicates that a setting associated with a harg local comirol was lost when the deviee
chenged o LOCS from REMS or to DAVLS from RWILS.

—203 Command pretected — Indicates that & legal password-protected program command or query ceuld not be executed
hevauss the command was disabled.

—210 Trigger error

-1 Trigger ignored — indicates that & GET, #TRG, or triggering signal wes received and recognized by the device but
was ignored because of device timing considerations; for example, the device was not raedy 10 respnnd.l

—212 Arm ignared — Indicates that an arming signal was received and recognized by the device but was ignored.

—213 In#t ignered — Indicates that & request for & measurement initiation was ighored es another measurement was
aiready in progress,

-214 Trigger dsedlock — Indicates that the trigger source for the initstion of & measurement is set to GET and
subsequent measurement guery is received. The measurement cannat be started until a GET s recaived, but the
GET would cause an INTERRUPTED error,

—215g Arm deadlock — Indicates that the arm source for the initiation of a measurament is set to GET and subsequant
messurement query i receivad. The messursment cannot be started untl a GET is received, but the GET would
cause an IRTERRUPTED error,

—-220 Parameter error — Indicetes that a program data element related error occurred. This error message should be
used when the device cannot detect the more spectfic errors —227 through —228.

— 221 Settings eonflist — indicates that & legal program dete element was parsed but could not be executed due 1 the
current device stets

— 227 Uata out of range — Indicates that & legal program data element was parsed bul could not hs executed because
the mnterpreted velue was outside the lsgal range as defined by the device.

— 223 Too much data — Indicates that & legal program data element of biack, expression, or string type was received
that contained more date than the device could handle due to memery or related device-specific requirements.

—224 fegal perameter value — Used where an exact value, from a list of possibla valuss, wes expectad.

1 A DTG device always ignores GET and treats *TRG as a Command Error.
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SEPI Error Messages
Executien Errors

Table 14.2. SCPi Execution Errors (continued)

Ervor Namber Error Description

—2725 Qut of mamory — The device hes insufficient memory to parform the raguested operation.

-2 Lists not seme fangth — Atternpted to use LIST structure heving individuel LISTs of unequal lengths.

—230 DOata corrupt or stale — Possibly invelid dats; new reading started but not completed singe last access.

—231 Data quastionsble — Indicates thet messarement accuracy is saspect.

—232 invalid format — lndicates that e legal program dats element was parsed but could not be executed because the
data format or strueture is inappropriate, such as when loading memory tables er when sending 2 SYSTem: SET
parameter from an unknown instrument.

— 233 Invalid versivn — Inticates that a legal program date element was persed byt could not be executsd because tha
version of the data &5 incorrect 1o the device This particuter error should be used when file or block dats formats
are recognized by the instrument but cennot be executed for ressens of version mcompetibility. For exampls, an
unsugporied file version, or an unsupporied instrument version.

— 240 Hardwars srror — Indicates thet a legal program command or guery could not be exscuted becsuse of & hardwars
prablem in the device. Definition of what constitutes a hardware problem is completely device-specific. This error
message should be used when the device cannot detect the more specific errors described for errors — 241 through
— 248,

—241 Hardwars missing — Indicates that & lsgel program command or query could not be exscuted becauss of missiag
device hardware; for exampls, an option wes not instafled. Definition of whet constitutes missing hardware is
completely deviee-specific.

—250 Mess sworage error — Indicates that a mass storage error occurred. This srror message should be used when the
device canaot detect the more specific errors deseribed for errors — 251 through 258,

-~ 21 Missing mass storege — Indicates that a legal program command or guery could not Be exscuted because of
missing mass storage; fer sxample, an option that was not installac. Definition of what constitutes missing mass
storage s device-specific.

—252 Missing media — Indicates thet a lsgal program command or query could not be exseuted because of a missing
media; for sxampls, no disk. The definition of what constitutes missing media &8 cevice-specific,

—~ 253 Corrupt madia — Indicates thet a lagsl program command or query ceuid not be executed because of corrupt media
for exampig, bad disk or wrang format. The definition of whet constitutes corrupt medie is device-specific.

— 204 Media full — Indicates thet & lega! progrem command or guery could not be executed because the media was full;
for exgmple, there i no room on the disk. The definition of what corstiwutes & full media s device-specific.

—255 Dirsctory full — Indicates that & lagel program command er gquery could not be executed becauss the media

directory was ful. The definition of what constitutes 8 full media directory is device-specific.
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SCP Error Messages
Executian Errors

Tabie 14-2. SCPI Execution Errors {continuved)

Ervor Number Error Daseriptien

e F5B File name not found — Indicates that a legal program command o uery could net be executed because tha fila
name on the device media was not found; for example an atterpt was made ta read or copy & nonexstent file.
The definition of what constitutes 2 file not being found 5 device-specific.

—257 File name emor — Indicates that a legal program cemmend or query could not be exscuted becauss the fiie name
on the davice mediz was in error; for exsmple, an sttempt was made o copy to 2 duplicaze file name. The
definition of what constitutes a file name error is device-specific,

— 758 Media protected ~ Indicates thet a legal program command or query could not be exscuted becsuse tha madia
was protected; for example, the write-protact tab on a disk was prasent. The definition of what constitutes
protecied madia is device-specific,

- 260 Expression arror ~— Indicates that an expression progrem Gata element related error accurred. This error massage
should be used when the device cannot detect the mors specific errors described for arrars —261 through — 288,

—261 Math error in expression — Indicates that & syntactically legel expression program data slament could not be
executed due to a meth error; for exampls, 8 divide-by-zero was atiempted. The definition of math error is
device-spasific,

- 270 Macro errar — Indicates that & macra-related execution arror ccourred, This errar message should be used when
the device cennot detest the more specdic errars 271 through —278,

- 271 Macro syntax errar — Indicates that a syntactically legal macro program dew sequence could not he executed dug
{8 syntax efror within the macre definition.

212 Macre execution error — Indicates that & syntactically legal mecro program date sequence could net be exscuted
due to some error in the macro definition.

—273 llegal macro label — Indicates that the mecro Jabel defined in the *DMC commend was a legel string syntax, but
could not be accspted by the device; for example, the lebel was toe long, the seme &s & common command header,
or contained invalid header syntax.

—274 Macro paramster error — Indicates that the macre definition impraperly used & macro parameter placeholder.

w275 Macro definition 100 long — Indicates that a syntactically legal macrs program dete sequence could not ba exsqutad
hacause the string or block contents were too long for the device 1o handls.

278 Macro recursion error — Indicates that & syntectically lagel macre program date ssquence could not be executad

because the device found it to be recursive.
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SCPI Error Messagas
Execution Errors

Tahle 14-2. SCPI Execution Errors {(continued)

Error Number Error Descripticn

—277 Maera racefinition not allowsé — Indicetes that a syntactically legal macro lzbel in the *DMC commend couid nos
be exscuted because the macro Ishel was already defined.

- 278 Mecro header not found — Indicates that 8 syntectically legal macro Jabel in the ®*GMC? quary could not be
executed becsuse the header was not praviously defined.

—260 Program error — Indicates that e downloaded program-related execution error cccurred. This error message should
ba used when the device cannot deteet the mere specific errors —Z87 through —288. A downloeded program is
used to add algorithmic capebifity 1o & device. The symtax used in the program and ths mechanism for
downioading & program is device-specific

— 281 Cannot creats program — Indicates that an atlempt o creste g program was unsuccessful. Cne reason for failure
might include not enough memory.

- 282 Megal program name — The name used to raference & program was invalid; for example, redefining an existing
program, deleting & nerexisient progrem, or in general, referencing 8 nonexistant program.

- 283 flegal variable name — An sttempt was made to reference a nonexistent veriable in a program.

- 284 Program currently running — Certain operations dealing with programs may be illegal while the program is running;
for example, deleting 2 running program might not be possible

— 285 Program syntax error — Indicates that 8 syntax error appsars in 2 downloaded program. The syntex used when
parsing the downlogded program is device-specific,

— 786 Pragram runtime error

—-230 Memaory use error — Indicates that & user raquest has directly or indirectly caused an ereor related to memory or
data..handles [this is not the same as "had” memoryl.

—# Jut of memery

292 Refarenced nams doss not exist

— 283 Referanced name alrsady exists

— 284 incompatible type — Indicates that the type or structure of & memory iem is inadeguats.

i4-11




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 & command errcr, a
query error, or an execution error. If irwdicates that some device operations
did not properly complete, possibly due to an abnormal hardware or firmware
condition. These ccdes are also used for self-test response errors. The
occurrence of any error in this class should cause the device-specific error bit
(bif 3) i 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 not 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,””).

The ccenrrence 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
Bevice-Specific Errors

Tabta. 14-3. SCPI Device-Saecific Errors

Error Number

Error Deseription

— 306 Davice-spacific error — This is the generic device-dependent error for devices that cannet datect mors specific errors.
This cade indicates only that g Device-Dapendent Error has oocurred,

—310 System error - |ndicates that some arror, tarmad “systam error” by the device, has cccurred. This code i
fevice-tdependant.

—31 Memary error — Indicates that an error was detecied in the device’s memory. The scope of this error is
device-dependant.

—312 FUD memory lost — Indicetes thet the protecied user deta saved by the ®*PUD commend has been lost.

- 318 Cafibration memory lost — Indicates that nenvolatile calibration dats used by the *CALYT command has baen lost.

-314 Sevefrecall memory lost — Indicetes that the nonvolgtile data saved by the *SAV? commend has been lost.

318 Gonfiguration memary lost — Indicates that nonvolatile configuration data ssved by the device has been lost. The
meaning of this error i device-specitie.

—330 Self-test failed

- 350 Queus overflow — A specific code entered into the gueue in lisu of the code that caused the error. This code
indicates that thare is no roem in the cueue and an errer ccourred but was not recorded,

—360 Communication error — This is the generic communication error for devices that cannot detect the mors spacific
arrors —361 through —383.

— 361 Parity error in program massags — Parity bit not cerract when data received, for exemple, on a serial port,

- 362 Framing error in program message — A stop bit was not detected when dete was received, for example, on g
sarial port {for example, & beud rate mismatsh,

— 363 Input buffer ovarrun — Software or hardware input buffer on serial port overfiows with dete caused by improper

0r nonexistent pacing.
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Query Errors

An error/event number in the range —499 to —400 indicates that the ouiput
queue controi 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:

e An attempt is being made to read data from the output queue when no
output is either present or pending;

¢ Data in the output queue has been lost.

Events that generate query errors shall not gererate commang errors,
execution errors, or device-specific errors; see the other error definitions in
this section.

Table 14-4. SCPI Query Errors

Error Number Erroy Description

~ 400 Cuery arror — This is the generic query error for devices that cannot detect more specific errors. This cods
indicates only that a Query Errar has occurred.

—410 Query TNTERRUPTED - Indicates thet & condition causing an INTERRUPTED Query error occurred; for
example, a query follawed by DAB or GET befors 2 response was completely sent,

—420 Query UNTERMINATED — Indicates that & condition causing an UNTERMINATED Cuery errar accurrad; for
example, the device was addressed to talk and an incomglate program messege was received,

—430 Query DEADLOCKED — Indicates that 2 candifion causing a DEADLOCKED Query error occurred; for exampls,
Both input buffer and output buffer are full and the device cannot continue.

w4} Uuery UNTERMINATED after indefinite response — Indicates that a quary was recsivad in the same progrem
message after an query requesting an indefinite respense was executed.
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] L 11-34
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HP.IB requirements, 1.7

IBASIC, 8.2
3 +,11-34

] L 11.34
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example program, 8-30
INTeger, 4.7
interface capabilities, 1-8
interface clear, 1-4, 1-10

€

; (-, 11-28
internal measurement arrays, §-21

Index-11




I L4, 1-8
label
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_example program, 8-49
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example program, §-9
ister set, 5-15
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message transfer scheme, 1-7
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NPO, 2.4
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comnmand, 1-14
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PASSCTRL
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Q query errors, 14-14

query response generation, 1-15
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