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HP-IB Programming

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

It provides some background information on the HP-IB and a tutorial
introduction using programming examples to demongtrate the remote
operation of the anadyzer. The examples are provided on two disks that are
included with the andyzer. Both disks contain the same examples written
mainly in HP BASIC; only the disk format is different. These programs can
run on the andyzer's interna controller (Option 1C2) or on an externa
controller.

« Example Programs Disk — DOS Format . part number 08712-10019
o Example Programs Disk — LIF Format : part number 08712-10021

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

« Information on making measurements with the analyzer is available in the
anayzer's User's Guide.

o Information on HP Instrument BASIC is available in the HP Instrument
BASIC User's Handbook.

e Information on HP BASIC programming is available in the manual set for
the BASIC revision being used. For example: BASIC 7.0 Programming
Techmiques and BASIC 7.0 Language Reference.

« Information on using the HP-IB is available in the Tutorial Description of
the Hewlett-Packard I nterface 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 alows individua 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 physica link between devices on the bus. There are
eight data lines on each cable that are used to send data from one device to
another. Devicesthat 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 traffic on the data lines and to
control other interface operations. Controllers are devices that use these
control lines to specify the talker and listener in a data exchange. When an
HP-IB system contains more that one device with controller capabilities,

only one of the devices is alowed to control data exchanges at any given
time. The device currently controlling data exchanges is caled 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 controller or system controller at different times.

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

To st the HP-IB address on the analyzer use the softkeys located in the

[svstem opmions) HP-IB menu. The factory default address for the analyzer
is 16.
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Introduction to HP-IB Programming

NOTE
Throughout this manual, the following conventions are used:

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

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

A vertical bar (I') can be read as “or” and is used to Separate alternative parameter options.

1-3



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 lines is
typicaly encoded in the ASCII format, athough binary encoding is often used
to speed up the transfer of large arrays. Both ASCII and binary data formats
are avalable to the anadyzer. In addition, every byte transferred over HP-1B
undergoes a handshake to ensure valid data

Control lines

Handshake Lines

A three-line handshake scheme coordinates the transfer of data between
talkers and listeners. This technique forces data transfers to occur at the
speed of the dowest 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 contral lines that the controller uses both to send
bus commands and to address devices:

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

ATN Attention. The active controller uses this line to define
whether the information on the data bus is a command or is
data. When this line is true (low) the bus is in the command
mode and the data lines carry bus commands. When this
line is fase (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 Reguest. This line is st true (low) when a

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

Remote Enable. Only the system controller uses this line.
When this line is set true (low) the bus is in the remote
mode and devices are addressed ether to listen or talk.
When the bus is in remote and a device is addressed, the
device receives ingructions from HP-IS rather than from its
front panel (pressing the Return te Local softkey returns
the device to front pane operation). When this line is st
fase (high) the bus and all devices return 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 paradle poll sequence. The
analyzer recognizes the EQOI line as a terminator and it pulls
the EQI line with the last byte of a message output (data,
markers, plots, prints, error messages). The anayzer does
not respond to parallel poll.
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Sending Commands

Commands are sent over the HP-IB via a controller’s language system,
such as IBASIC, QuickBASIC or C. The keywords used by a controller to
send HP-IB commands vary among systems. When determining the correct
keywords to use, keep in mind that there are two different kinds of HP-1B
commands:

« Bus management commands, which control the HP-IB interface.
« Device commands, which control analyzer functions.

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

The following example shows how to send a typica device command:
OUTPUT 716; “CALCULATE : MARKER : MAXIMUM”

This sends the command within the quotes (CALCULATE : MARKER : MAXIMUM)
to the HP-IB device a address 716. If the device is an andyzer, the command
instructs the analyzer to set a marker to the maximum point on the data
trace.
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HP-1B 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 serid/ bit paralel asynchronous data
transfer using a 3-line handshake system.

Maximum of 1 megabyte per second over
limited distances with tri-state drivers.
Actua data rate depends on the transfer rate
of the dowest device involved.

Primary addresses. 31 tak, 31 listen. A
maximum of 1 talker and 14 listeners at one
time.

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

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

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

SH1 full Source handshake capability

AH1 full Acceptor handshake capability

T6 basic Talker, Serial Poll, no Talk Only, unaddress if MLA
TEO no Extended Talker capability

L4 basic Listener, no Listen Only, unaddress if MTA
ILEO | no Extended Listener capability

SR1 full Service Request capability

RL1 full Remote/local capability
‘DC1 Ifull Device Clear caoabilitv

Cl ’System Controller capability |
C2 send IFC and take charge Controller capability

€3 send REN Controller capability

c4l respond to SRQ

CB1 send IFC, receive control, pass control, pass control to self
[2122 send IF messages, receive control, pass control

£2 tri-state drivers

0T full device trigger capability

PPO no parallel poll capability

1 only when an HP Instrument BASIC program is running
2 only when an HP Instrument BASIC program is not running




Programming Fundamentals

This section includes specific information for programming your 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
andyzer's status register structure to generate service requests.

Controller Capabilities

The analyzer can be configured as an HP-IB system controller or as
atalker/listener on the bus. To configure the analyzer, select either

(sYSTEM oPTIONS) HP-IB menu.

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

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

1-9



Introduction to HP-IB Programming
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Response to Bus Management Commands

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

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

in command mode (ATN TRUE) a controller can send bus management
commands over the bus. Bus management commands specify which devices
on the interface can tak (send data) and which can listen (receive data).
They dso ingtruct devices on the bus, ether individualy or collectively, to
perform a particular interface operation.

This section describes how the analyzer responds to the HP-IB bus
management commands. 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 commands.

Device Clear (DCL) When the analyzer receives this command, it:

« Clears its input and output queues.
o Resets its command parser (so it is ready to recelve 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 aready mentioned).

« Any instrument settings or registers (athough clearing the output queue
may indirectly affect the Status Byte's Message Available (MAV) hit).

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

Interface Clear IFE) ~ This command causes the analyzer to halt al bus activity. It discontinues
any input or output, athough the input and output queues are not cleared.
If the analyzer is designated as the active controller when this command is
received, it relinquishes control of the bus to the system controller. If the
analyzer is enabled to respond to a Seria Poll it becomes Serid Poll disabled.
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local lockout (LLO}

Parallel Poll

Remote Enable (REN)

Introduction to HP-IB Programming
Programming Fundamentals

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

Loca Lockout ensures that the analyzer’s remote softkey menu (including the
Return to LOCAL softkey) is disabled when the analyzer isin the remote
mode. When the key is enabled, it alows a front-panel operator to return the
analyzer to locad mode, enabling al other front-panel keys. When the key is
disabled, it does not alow the front-panel operator to return the analyzer to
loca mode.

The analyzer ignores al of the following parallel poll commands:

« Pardlel Poll Configure (PPC).

o Pardle Poll Unconfigure (PPU).
« Paradle Poll Enable (PPE).

« Parale Poll Disable (PPD).

REN is a single line on the HP-IB. When it is set TRUE, the analyzer will

enter the remote mode when addressed to listen. It will remain in remote
mode until it receives the Go to Loca (GTL) command or until the REN line is
st FALSE.

When the analyzer is in remote mode and loca lockout mode, al front pane
keys are disabled. When the analyzer is in remote mode but not in loca
lockout mode, dl 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 Return to LOCAL key which alowsa
front-panel operator to return the analyzer to locd mode, enabling al other
front-panel keys.
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Selected Device Clear
(SDC)

Serial Poll

Take Control Talker
(TCT)

Introduction to HP-1B Programming
Programming Fundamentals

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

When the andlyzer receives this command it:

« Clears its input and output queues.

« Resets its command parser (so it is ready to recelve 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 aready mentioned).

« Any anadyzer settings or registers (athough clearing the output queue may
indirectly affect the Status Byte's MAV hit).

The analyzer responds to both of the serid poll commands. The Seria Poll
Enable (SPE) command causes the analyzer to enter the serid 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 seriad poll, bit 6 acts as the
Request Service (RQS) hit. If the bit is set, it will be cleared after the Status
Byte is returned.

The Serid Poll Disable (SPD) command causes the andyzer to leave the serid
poll mode.

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

of the HP-IB. It becomes the active controller on the bus. The andyzer
automatically passes control back when it completes the operation that
required it to take control. Control is passed back to the address specified by
the xPCB command (which should be sent prior to passing control).

If the analyzer does not require control when this command is received, it
immediately passes control back.
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HP-IB Queues

Message Exchange

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

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

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

« The andyzer only taks after it receives a terminated query (see “Query
Response Generation” later in this section).

« Once it receives a terminated query, the andyzer expects to tak before it is
told to do something else.

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

« An input queue.
« An eror queue.
« An output queue.

Input Queue.

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

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

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

« The andyzer is turned on.
« The Device Clear (DCL) or Selected Device Clear (SDC) command is
received.
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Error Queue.

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

The error queue is cleared when:

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

Output Queue.

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

« The message is read by a controller.

« 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. It andyzes the messages to determine
what actions the anadyzer should take.

One of the parser’s most important functions is to determine the position of a
program 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 anadyzer's command tree.

The parser is reset when:
The andyzer is turned on.

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.)

A program message terminator is received. A program message terminator
can be an ASCII carriage return (°g) or newline character or the HP-IS
END message (EOI et true).
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Query Response When the andlyzer parses a query, the response to that query is placed in

Generation the analyzer's output queue. 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 is cleared when one of the following message exchange
conditions occurs:

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

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

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

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

Device commands can be divided into two broad classes;

« Sequentiadl commands.
« Overlapped commands.

Most of the analyzer's commands are processed sequentially. A sequentia
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 caled overlapped commands.
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Overlapped Commands

Typicaly, overlapped commands takelongerto process than sequential
commands. For example, the : INITIATE: IMMEDIATE command restarts a
measurement. The command is not consdered to have been completely
processed until the measurement is complete. This can take alongtime with
a narrow or fine system bandwidth or when averaging is enabled.

The andyzer has the following overlapped commands:

ABORt
CALibration:ZERO:AUTO

CONFigure[1]2]
DIAGnostic:CCONstants.LOAD
DIAGnostic:CCONstants.STORe:DISK
DIAGnostic: CCONstants: STORe:EEPRom
DIAGnostic:DITHer
DIAGnostic:SPUR:AVOid
HCOPy[:IMMediate]

INITiate[1]2] :CONTinuous
INITiate[112] [:IMMediate]
MMEMory:LOAD:STATe

OUTPut [:STATe]

POWer([1]2]

:MODE

PROGram[:SELected] :EXECute

ROUTE[112]

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

SENSe[112]:
SENSe[1]2]:
SENSe[1]2]:
:CORRection:COLLect:SAVE
:CORRection:CSET[:SELect]
:CORRection[:STATe]

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

:PATH:DEFine:PORT (for use withmultiporttest sets)
SENSe[1]2]:
:AVERage : COUNt
:AVERage[:STATe]
:BWIDth[:RESolution]

AVERage:CLEar

CORRection:COLLect[:ACQuire]
CORRection:COLLect:ISTate[:AUTO]
CORRection:COLLect :METHod

SENSe:COUPle

SENSe[112]

:DETector[:FUNCtion]

SENSe[1(2] :DISTance:STARt (Option 100 only)
SENSe[112] :DISTance:STOP (Option 100 only)
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SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[112]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]
SENSe[1]2]

:FREQuency :CENTer

:FREQuency :MODE (Option 100 only)
:FREQuency : SPAN

:FREQuency : SPAN:MAXimum

:FREQuency :STARt

:FREQuency : STOP

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

SENSe:ROSCillator:SOURce

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

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

SENSe: SWEep: TRIGger:SOURce

SOURce[1]2] :POWer[:LEVel] [: IMMediate] [ : AMPLitude]
SY STem:PRESet

TRACe[:DATA]

TRIGger [:SEQuence] :SOURce




The NPO Flag

The analyzer uses a No Pending Operation (NPO) flag to keep track of
overlapped commands. The NPO flag is reset to 0 when an overlapped
command has not completed (still pending). It is set to 1 when no overlapped
commands are pending. The NPO flag cannot be read directly but al of the
following common commands take some action based on the setting of the

flag.
*WAI

*0PC?

*QPC

NOTE

—

*0PC only informs you when the NPO flag is set to 1. It does not hold off the processing of
subsequent commands. No commands should be sent to the analyzer between sending the *OPC
command and receiving the service request. Any command sent will be executed and may affect how
the instrument responds to the previously sent *0PC.

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

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

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

Sets hit 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 al pending overlapped
commands are completed. This synchronizes the controller to the
completion of an overlapped command, but aso leaves the controller
free to perform other tasks while the command is executing.
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Synchronizing the Analyzer
and a Controller

The NPO Flag

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

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

NOTE

Use *WAI, *OPC? or *OPC whenever overlapped commands are used. A recommended technique
is to send *OPC? at the end of each group of commands.

ALWAYS trigger an individua sweep (using *OPC? and waiting for the

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

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

OUTPUT @Hp8711;"ABOR; : INIT:CONTOFF; : INIT; *0PC?"
ENTEReHp8711;0pc_done

or another form of the : INITiate [1|2] [: IMMediate] command combined
with the *OPC? query.

Refer to “Taking Sweeps’ in Chapter 6 for more information.
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The NPO Flag

Usage of *WAI and *OPC?

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

100UTPUT @Rfna ;" commandl"

20 OQUTPUT @Rf na; "command?2 ; *WAI"
300UTPUT @Rfna;"command3;"

40 OUTPUT @Rf na; "' command4"

50 END

In the example above:

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

« Command 1 begins execution first.

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

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

o Command 3 will begin execution before command 4.

« The order in which commands 3 and 4 are completed depends on the
command types. If both commands are overlapped commands (versus
sequential commands), the order of completion is unknown.
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*0PC?

Synchronizing the Analyzer

and a Controller

The following example describes the use of the *OPC? query and command.
For this discussion, remember that a sequentid command holds off the
processing of subsequent commands until it has been completely processed.
An overlapped command does not.

100UTPUT @Rfna;"commandi"
200UTPUT @Rfna;"command?2;*0PC?"
30 ENTER @Rfna;0pc_done

40 OUTPUT @Rf na; " command3 ; "

50 OUTPUT @Rfna;"command4 ;*0PC?"
60 ENTER @Rfna;0pc_done

70 END

In the example above:

Commands 1 and 2 are sent to the analyzer as fast as the HP-IB bus traffic
will dlow.

Command 1 will begin execution before command 2.

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

When commands 1 and 2 are completed, commands 3 and 4 will be sent to
the analyzer as fast as the HP-IB bus traffic will alow.

Command 3 will begin execution before command 4.

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

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

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

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

NOTE

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

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

« The analyzer must know the controller’s address so it can pass control
back.

« The controller must be informed when the anadlyzer passes control back.

3-2



Passing Control

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 andyzer's status registers with the *CLS command.

3. Enable the andlyzer's status registers to generate a service request when
the Operation Complete hit is set. (Send *ESE with a value of 1 and *SRE
with a value of 32))

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

5. Send the command that requires control of the bus followed by the *OPC
command.

6. Pass contral to the andlyzer and wait for the service request. The service
request indicates that the command has been completed and control has
been passed back to the controller.

NOTE

For this procedure to work properly, only the command that requires control of the bus should be
pending. Other overlapped commands should not. For more information on overlapped commands, see
Chapter 2, “Synchronizing the Analyzer 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-serid (one byte

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

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

The andyzer uses a number 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:

o Numeric Data.

o Character Data
« String Data

« Expresson Data
« Block Data

Numeric Data

The andyzer returns three types of numeric data in response to queries

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

NR2 data Floating point numbers with an explicit decima point (such
as 12.3, +1.234, -0.12345).
NR3 data Floating point numbers in scientific notation (such as

+1.23E+5, +123.4E-3, -456.789E+6).
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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 aways returns the short form of the
mnemonic in upper-case apha characters.

String Data

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

Expression Data

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

Block Data

Block data are typicaly 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. The analyzer aways returns
definite length block data in response to queries.

The generd 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
decima digit <num_digits> specifies how many digits are contained in
<num_bytes>. The decimal nhumber <num_bytes> specifies how many data
bytes will follow in <data-bytes>. An example IBASIC (or HP BASIC)
statement to send ABC+XYZ as a definite block length parameter is shown,
note that the data block contains seven bytes (7) and only one digit is needed
to describe the block length 1.

OUTPUT 716; "#17ABC+XYZ"

NOTE

This analyzer will send an additional <CRr> with E0I asserted for definite block length transfers. The
definite length block form for your analyzer is:
#<num_digits><num_bytes><data_bytes><Cr><E0I>

<num_bytes> is the number of <data-bytes> without counting <Cg><EOI>.
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Data Types and Encoding
Data Types

The generd form for an indefinite block length transfer is:

#0<data_bytes><Cr><E0QI>

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

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

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

REAL specifies the block data type. Either the definite or indefinite
length syntax can be used. The block is transferred as
a series of binary-encoded floating-point numbers. Data
transfers of the REAL, 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 point represented
by a set of three16-bit integers. Thisisthe instrument’s
internal format — it should only be used for data that will be
returned to the instrument for later use. Data transfers of
the INTeger, 16 data type are demongtrated in the INTDATA
and LOADCALS example programs.

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

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

PROGram[ :SELected] :DEFine
SYSTem:SET
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ASCII Encoding

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

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

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

FORMat:DATAASCii,7

Binary Encoding

When binary encoding is used for large blocks of data, dl 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 754-1985 standard.

FORMat:DATAREAL, 32 selects the |IEEE 32-bit format (not sup-
ported by IBASIC or HP BASIC).

FORMat:DATAREAL, 64 selects the | EEE 64-bit format.

FORMat:DATAINTeger,16 selects the 16-bit integer format.
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Byte Swapping

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

FORMat : BORDer SWAPped selects the byte-swapped format
FORMat : BORDer NORMal  selects the standard format

4.
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Using Status Registers

The andyzer's dtatus 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 SRq 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 Mode

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

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

Condition Register { STATus:<mnemonic>:CONDition? }
Positive Transition Filter { STATus:<mnemonic>:PTRansition )
Negative Transition Filter { STATus:<mnemonic>:NTRansition }

Event Register { STATus:<mnemonic>[:EVENt]? )
r Enable Register { STATus:<mnemonic>:ENABIe }

Blt—_Welghts .

0] 1 Bit 0 condition [©] I [ ] [ ] Zh

112 Bit 1 condition | 1 | JIL [ ] || »

(2|4 Bit 2 condition [ 2 | Ji1 || [ | >

3] 8 13 | i - ]

4] 16 14 ] L — —

(5132 5] TIT ] . ,é

16 | 64 16 ] T[T [ [ | -

7| 128 L7 L 1 [ § >—» To Summary Bit
|8 | 256 18 | Ji1 || || 9

(9] 512 o] T . | 7

110 | 1.024 110} il 8 N [ | »>

| 11] 2.048 |1 ] I ] ||

12] 4,096 112 ] 1L || -

3] 8,102 13 TIT [ | [ >

14} 16.384 114 | I [ | [ | »

|15 32,768 Bit 15 condition [15] TIL ] ] B

Figure 6-1. General Status Register Model
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General Status Register Model

Condition Register

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

Transition Registers

Trangition registers control what type of change in a condition register will
set the corresponding bit in the event register. Podtive state trangitions

(0 to 1) are only reported to the event regigter if the corresponding positive
trangtion bit is set to 1. Negative state transitions (1 to 0) are only reported
if the corresponding negative trangition bit is set to 1. Setting both trangition
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 trandtion bit
alows a condition change to be reported, the corresponding event bit is set
to 1. Once set, an event hit 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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General Status Register Model

Enable Register

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

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

Positive
Transition
Register

—_] Enable
L‘ Register

AND

To
OR AND Summary
Bit

Condition tvgnt
Register Register
_L AND
J Note:
The Event Register remains set until it is read
Negative or the *CLS command is sent.
Transition
Register

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:
« The direct-read method.
« The service request (SRQ) method

In the direct-read method the analyzer is passive. It only tells the controller
that conditions have changed when the controller asks the right 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 alows you to monitor one or more conditions.

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

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

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

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

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

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

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

4. Enable the controller to respond to service requests.

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

Generating a Service Request

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

from other Status Service
register Byte Request
sets register enable
register
0] ]
1] ]
2] ]
3 | -
4] ]
» 5 ]
(. » 7 ]
Lﬂﬂmﬂ e
Service
Service Request
Request «—— Process

(SRQ)

Figure 5-3. Generating a Service Request

5-8



Using Status Registers
The Service Request Process

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

When a register set causes its 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:

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

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

The SRQ process sets the HP-IB’s SRQ line true and sets the Status Byte's
request service (RQS) bit to 1. Both actions are necessary to inform the
controller that the analyzer requires service. Setting the SRQ line informs
the controller that some device on the bus requires service. Setting the RQS
bit alows 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 ingtruct the controller to perform a seria poll when the
HP-IB’s SRQ line is set true. Each device on the bus returns the contents of
its Status Byte register in response to this poll. The device whose RQS bit is
st to 1 is the device that requested service.

NOTE

When the analyzer's Status Byte is read with a serial poll, the RQS bit is reset to 0. Other bits in the
register are not affected.

As implied in Figure 5-3, hit 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 dlow you to
access the two functions. Reading the register with a seria poll alows you to
access the bit's RQS function. Reading the register with *STB alows you 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: DEVi ce
Limit Fail STATus.QUEStionable:LIMit

Questionable Status STATus: QUESt i onabl e
Standard Event Status *ESR? and *ESE

Measuring Status STATus: OPERat i on: MEASur i ng
Averaging Status STATus: OPERat i on: AVERagi ng
Operationa Status STATus: OPERat i on

Their reporting structure is summarized in Figure 5-4. 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 query to
one of these bits returns a value of 0.
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Status Byte

The Status Byte register set summarizes the states of the other register sets
and monitors the analyzer's output queue. It is aso responsible for generating
sarvice requests (see “Generating a Service Request” earlier in this chapter).
See Figure 5-5.

serial pr'- (bit 6 — Request Service)

*S$TB?={bit 6 Master Summary Status)
Bit Weights *SRE
" - 7
il ] 7
Device Status Summary |2 | 1 %
Questionable Status Summary [ 3 ] 1 =
Message Available 14} ] Q
Standard Event Summary 5 | _‘8’
Request Service/Master Summary Status {RQS|MSS, | X | i
Operational Status Summary 7 _é

Figure 5-5. The Status Byte Register Set

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

Device Status Summary

Questionable Status Summary

Message Available

Standard Event Status

Summary

Master Summary 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.

(bit 4) is set to 1 when the output queue
contains a response message.

(bit 5) is set to 1 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 serid poll) is set

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

(bit 7) is set to 1 when one or more enabled

bits in the Operationa Status event register
are set to 1.
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The commands used to read and write the Status Byte registers are listed
below :

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

*STB? reads the value of the instrument’s status byte. This is a

non-destructive read, the Status Byte is cleared by the *CLS
command.

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

*SRE? reads the current state of the Service Request 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 anadlyzer’s front panel
keys has been pressed.

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

Any External (bit 2)is st to 1 when a key has been pressed on an
Keyboard Key externa keyboard connected to the DIN KEYBOARD
Pressed connector on the rear pand of the andyzer.

Front Panel (bit 3) is set to 1 when the analyzer’s front panel knob is
Knob Turned turned.
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Limit Fail Register Set

The Limit Fall register set monitors limit test results for both measurement
channels.

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

Measurement  (bit 0) is set to 1 when limit testing is enabled and any point
Channel 1 on measurement channel 1 fals the limit test, or when any
Limit Failed enabled marker limit on measurement channd 1 has failed.

Measurement (bt 1) is set to 1 when limit testing is enabled and any point
Channel 2 on measurement channd 2 fails the limit test, or when any
Limit Failed enabled marker limit on measurement channel 2 has failed.

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

Marker Limit

Failed

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

Marker Limit

Failed
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Questionable Status Register Set

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

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

Limit Fail (bit 9) is set to 1 when one or more enabled bits in the Limit
Fall event register are st 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 5-7.

*ESR?
Bit Weights

r*ESE
Operation Complete 0] || 7
Request Control 1 - VA
Query Error 2 || ot
Device Dependent Error 3 |1 = Bit 5
Execution Error 4 - 2 Status Byte
Command Error 5 | §
User Request [ | |
Power On 7 e o

Figure 5-7. The Standard Event Status Register Set

The Standard Event Status register set does not conform to the general status
register modd described a 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
trangtion register with al bits set to 1. The Standard Event Status enable
register is the same as other enable registers.

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

« The *OPC command is sent to the andyzer.
« The analyzer completes al pending overlapped
commands.
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Request Control

Query Error
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(bit 1) 1s set to 1 when both of the following conditions
aretrue:

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

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

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

1. an attempt to read data from the Output Queue when
no data was present.

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

Device Dependent (bit 3) is set to 1 when the command parser detects a

Error

Execution Error

Command Error

device-dependent error. A device-dependent error is any
analyzer operation that did not execute properly due

to some internal condition such as over-range. This bit
indicates that the error was not a command, query, or an
execution error.

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

1. a <PROGRAM DATA> eement received in a command
was outside the lega range for the analyzer, or
inconsistent with the operation of the anayzer.

2. the anadyzer could not execute a vaid command due
to some andyzer condition.

(bit 5) is set to 1 when the command parser detects a
command error. The following events cause a command
error:

1. An |IEEE 488.2 syntax error. This means that the
analyzer recelved a message that did not follow the
syntax defined by the 488.2 standard.

2. A semantic error occurred. For example, the analyzer
received an incorrectly spelled command. Another
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example would be that the analyzer received an
optional 488.2 command that it does not implement.

Power On (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 s, it
will be saved a power on.

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

The Measuring Status register set monitors conditions in the analyzer's
measurement  Process.

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

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

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

Averaging Status Register Set

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

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

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

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

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

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

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

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

Calibrating
Settling
Measuring
Correcting
Averaging
Hardcopy
Running

Test Running

Progran Running

(bit 0) is set to 1 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 the
Measuring Status event register are set to 1.

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

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

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

(bit 10) is set to 1 when one of the analyzer's interna
sarvice tests is being run.

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

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

Resister Set ENABle PTRansition | NTRamsition
STATus: DEVi ce all Os all is all Os
STATus:QUEStionable:LIMit all 1s all 1s all Os
STATus:QUEStionable all Os all is all Os
STATus:0PERation:MEASuring all 1s all Os all 1s
STATus: OPERat i on: AVERagi ng all is all Os all is
STATus: OPERati on all Os all 1s all Os
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Analyzer Register Set Summary

Device Status

Any Key Pressed

Any Softkey Pressed
Any Ext. Keybd. Pressed
Front Panel Knob Turned

See Figure 5
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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 aso describes how to send data from your
program to the analyzer's measurement arrays. Accessing the measurement
arrays is done using SCPl commands. If you are using IBASIC (Option 1C2),
you can also access the measurement arrays using high-speed subroutines.
Refer to the HP Instrument BASIC User’s Handbook for more details.

Figure 6-1 is a data processing flow diagram that represents the flow of
numerica data. The data passes through several math operations, denoted in
the figure by single-line boxes. Most of these operations can be sdected and
controlled with the front panedd 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
sngle flow path is shown, two identical paths are available, corresponding to
measurement channels 1 and 2.

Row Data X Error X —™| Corrected
ABR.. > Rato ™ Correction | ] Avereding | Dota
Efrfr_—o_r ¢ Corrected
oefficien
rrays Memory
Troce »  Electrical > el Formatted |[~™ Offset [~ Data Trace
Transform Format
Math — Belay P - Arroys |— Scale — Memory Trace

\—» Markers

L Limit Testing

cs650

Figure B-1. Numeric Data Flow Through the Network Analyzer
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Querying the Measurement Trace Using BASIC

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

“TRACE : DATA? CH1FDATA"

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

10 REALTrace(1:201)

20 ASSIGN eHp8711 TO 716

30 ! Take sweep here

40 OUTPUT @Hp8711;"FORM:DATAASCII,5"

50 OUTPUT @Hp8711;"TRACE:DATA? CH1FDATA"

60 ENTEReHp8711;Trace(*)

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

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

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

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

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

In the example above, the array Trace(1:201) contains 201 real (floating point)
numbers. The SCPI command "FORM:DATA ASCII ,5" specifies ASCII data

encoding, with 5 significant digits. The command “TRACE : DATA? CH1FDATA"
instructs the analyzer to send the measurement trace. The ENTER statement
reads the measurement data sent by the analyzer into the Trace(1:201) array.
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It is important to make sure that the Trace array declared in your program

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

it completely 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" SCPl command 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.

@Smith Chart and Polar Formats

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

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

REALTrace(1:201,1:2)

ASSIGN eHp8711 TO 716

I Take sweep here

OUTPUT @Hp8711; "FORM:DATAASCII,S"

OUTPUT Q@Hp8711;"TRACE:DATA?CH1FDATA"

ENTERe@Hp8711; Trace(*)

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

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



Querying the Measurement Trace Using SICL

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

/**************************************************************************
* Thisprogram takes a sweep, reads the trace, and prints it.

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

* to the anal yzer over HP-IB.

*

* On HP-UX, conpile using: CC -Aa -o query-trace query_trace.c -1sicl
**************************************************************************/
#i ncl ude <sicl.h> /* For iopen(), iprintf(), iscanf(), INST,...*/

#i ncl ude <stdio.h> /* For printf() */

i Nt main(veoid)

{
I NST anal yzer; /* Handl e used to talk to analyzer */
fl oat data_buf[1601]; /* neasurenent trace. 32-bit floats */
int numtrace-bytes;
int pt;

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

/* Qpen the network anal yzer at address 16 */
anal yzer = iopen("hpib,16");

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

/* Abort current sweep and put anal yzer sweep in hold */
i printf(anal yzer, "ABORT\n");
iprintf(analyzer, "INIT:CONTOFF\n");

/* Take one sweep, wait until done */
i printf(analyzer, "INIT1\n");
i printf(analyzer, "*0PC?\n");
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iscanf (analyzer, "%*s");

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

/* Query the trace, read into data-buf CI. */
iprintf(analyzer, "TRAC? CH1FDATA\n");
iscanf (analyzer, "}#bJ%*c", &num_trace_bytes, &lat a- buf [0]);

/* Print the trace values. =/

for (pt = 0; pt < num_trace_bytes/sizeof(float); pt++) {
printf("%4d hg\n" pt, data_buf[pt]);

}

/* Cose analyzer and exit. =/
iclose(analyzer);
return 0;
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Using Binary Data Encoding

The previous section describes how to query 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:

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

Number of Points | Binary | ASCII
51 2 47
0 23 164
401 30 314
1601 82 1200

When using binary data transfers, the entire trace is sent from the analyzer
to your program in a block cdled 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$,Digits
190 ENTER @Hp8711 USING "%,"&VAL$ (Digits)&"D";Bytes

and these lines which read the data section:

200  ASSIGN @Hp8711;FORMAT OFF
210 ENTERQHp8711;Datal(*)
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Each measurement point in the data section is represented as 4 or 8 bytes
(32 or 64 hits), depending on whether single precision or double precision
numbers are requested. When using HP BASIC or IBASIC, you must select
double precison numbers to match BASIC's “REAL” data type. Do this
using the SCPI command “FORM : DATA REAL, 64". If you are using another
language that supports single precision data types, you can select single
precision using the SCPI command “FORM : DATA REAL, 32". Languages such
as QuickBASIC and C have support for both single and double precision
floating 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 point numbers with the byte order reversed. To instruct
the analyzer to reverse the byte order of the data, send the command
"FORMAT : BORDer SWAPped" before querying the trace data.
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Trace Data Transfer Sizes

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

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

Format Type Type of Data Single Measurement Point 201 Point Trace \
FORMat :DATA) Real Complex Real Complex

REAL,32 IEEE 32-bit 4 8 809 1614
Floating Point

REAL,64 IEEE B4-bit 8 16 1614 3222
Floating Point

ASCILS ASCII numbers 13 26 2613 5226

ASCIL3 ASCII numbers 11 22 2211 4422

INT,16 Internal Binary B - 1212

When transmitting data in “REAL” or “INT” format, a header is sent before

the data block. The header indicates the size of the data block. The header

sze varies in length from 3 to 11 bytes. Refer to Chapter 4 for details on the
header.

Transmitting ASCII data requires no header. The ASCII values are separated
by commas, and a linefeed is sent after the last value. The sizes shown in the
table include the size of the comma(s) and terminating linefeed. Typica data
in ASCII,5 format:

-1.2254E+000,+5.0035E-001,+4.5226E-001, ...

The andyzer dtores its internd data with approximately 5 significant digits
of resolution. Using REAL,32 or ASCIL,5 format provides sufficient precision
for data transfers. However, REAL,64 may be necessary when using a
programming language which does not support IEEE 32-bit floating point.
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Transferring Data with IBASIC

If you are using BASIC, your IBASIC program can avoid the overhead of
using OUTPUT and ENTER to transfer trace data, and instead use the
analyzer's built-in high-speed subprograms. These built-in subroutines let
you quickly move data between the andyzer'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 LoADSUB Read-f data FROM "XFER: MEM 0,0"
4 0 Chan=1

50 Read_fdata(Chan,Fmt(*))

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

The table below compares the speed of IBASIC using high-speed transfer
subroutines with that of a fast externa controller using the SCPI
TRACE:DATATH1FDATA query.

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

| Number of Points Controller Using Binary TRACE : DATA? |IBASIC Using Read-f data

51 21 7
201 23 10

401 30 13

1601 82 32




Taking Sweeps

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

1. Place the andyzer's sweep in hold

2. Initiste a single sweep

3. Wait for the sweep to complete

4. Query the messurement trace

Use the following program lines perform these steps:

100UTPUT @Hp8711; "ABORT; : INIT1:CONT OFF
200UTPUT @Hp8711;"INIT1"

30 OUTPUT @Hp8711;"*0PC?"

35 ENTER @Hp8711 ;0pc

400UTPUT @Hp8711;“TRACE: DATA?CH1FDATA"
45 ENTER @Hp8711 ; Fmt (*)

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

30 OUTPUT @Hp8711 ;" *WAI"

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

When using "*0PC?", the ENTER statement following the "*0PC?" will wait
until the previous SCPI commands are complete, preventing your program
from executing beyond the ENTER statement. When using "*WAI", your
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 "CALC1 : DATA? is functionaly equivalent to the
command “TRACE : DATA? CH1FDATA" . The two can be used interchangeably
for trace queries of the formatted measurement data. The "TRACE :DATA"
command is more flexible, dlowing you to query other measurement arrays
and to download data to measurement arrays.

6-12



Querying Single Data Points Using Markers

[ fyouonl yneedt o query a single data point, youcan use anarkerquery
instead ofatrace query The program segment below shows how to do this
usi ng t he SCPI command CALC: MARK.

10 ASSI GN eHp8711 TO 716

20 | Take sweep here

30  OUTPUT @Hp8711;"CALC1:MARK ON' I turn on marker

40  OUTPUT @Hp8711;"CALC1:MARK1:X 177 MHz" I set frequency
50 QOUTPUT @Hp8711;"CALC1:MARK1:Y?" ' read marker

60 ENTER@Hp8711;Marker._y
70 DI SP Marker-y

You can also use theCALC: MARK: FUNC: RES?quer yt or et ur nt her esui t sof a
bandwi dth search. For exanple:

10 I Select -3 dB bandwi dth

20  QUTPUT @Hp8711;"CALC:MARK:BWID- 3"

30 I Get result of bandwi dth search

40  OUTPUT @Hp8711;"CALC:MARK :FUNC:RES?"

50 ENTER@Hp8711;Bwidth,Center_freq,Q,Loss

For more information on using markers, refer to Chapter 8, “Exanple
Prograns. "
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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 andlyzer's data processing chain, and is generaly of
most interest.

The andyzer aso adlows you to query other measurement arrays which
are earlier in its data processing chain. Figure 6-2, below, shows the data
processing chain.

Raw Data . Error i Corrected
ABR... Ratio "] Correction Averoging L Data

‘ !
Ef"ffo_' . Corrected
oefficien
Arrays Memory —‘

™ Trace ™ Electrical Formatted |~  offset ~ [—® Data Trace
Transform Format

Math — Delay o >

'y

Arrays [ Scale — Memory Trace

Markers

—— Limit Testing

cs65a

Figure 6-2. Numeric Data Flow Through the Network Analyzer

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

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

use, since the data values contained in the arrays are uncorrected, and are
not directly correlated to any meaningful reference, such as 0 dBm.

6-14



Trace Data Transfers
Accessing Other Measurement Arrays

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

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

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

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

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

The Corrected Memory array is Elled with a copy of the Corrected Data array
when the Data —> Memory operation is performed. By setting the analyzer
to perform DatalMemory 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 andyzer’s cdlibration feature to correct for
errors in your system. However, there may be cases where you wish to
smulate the effect of adding a cable in series with your DUT, and observe
how this imaginary cable will attenuate the measured response versus
frequency. Or you may wish to apply an absolute offset to smulate the effect
of adding or removing a pad from the measurement. These smulations are
easly accomplished using the Corrected Memory array and the Data/Memory
feature.

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

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

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

100 REAL Mem(1:201,1:2)
110  ASSI GN eHp8711 TO 716

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

130 ! with values that will result in an

140 ! upward sloping gain factor vs. frequency.

150 ! Used to conpensate for cable loss vs. frequency

160 ! Adds O 4B of gain at start freq; 3 dB at stop freq
170 FOR Pt=l TO 201

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

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

210 Mem(Pt,2)=0.0 I imag

220  NEXT Pt

230 ! Download to the nemory trace

240  OQUTPUT @Hp8711;"FORM:DATA ASCI | "

250  OUTPUT @Hp8711;"TRACE:DATA CHISMEM"; | Note the ";"
260 FOR Pt=| TO 201

270 FOR 1=1 TO 2

280 OUTPUT @Hp8711;",";Mem(Pt,I); I Note the ;"
290 NEXT |

300  NEXT Pt

310 QUTPUT @Hp8711;"" I Send linefeed

320 QUTPUT @Hp8711;"CALC1:MATH (IMPL/CH1SMEM)" ! Data/Mem

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

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

Remember, for faster transfers, use binary data encoding instead of ASCII.
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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 it, and display the result on
the screen. This is done using these steps:

1. Initiate a sweep

2. Wait for the sweep to finish

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

4. Perform your post-processing on the measurement data

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

You may want to ingtruct the andyzer to display only the memory trace and
not the data trace, so that only your post-processed data is seen.
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Trace Data Transfers
Performing Your Own Data Processing

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

100
110
120
130
140
150
160
170
180
190
200
210
220
230
235
240
250
260
270
280
290

I Display the neasurenent data backwards
REAL Fmt(1:201)
,‘A\SSI GN eHp8711 TO 716
QUTPUT @Hp8711; "FORM:DATAASCI | "
QUTPUT @Hp8711;"ABOR;INIT:CONT OFF ; *WAI"
QUTPUT @Hp8711;"DISP:WIND:TRAC1 OFF; TRAC2 ON'
LOOP
I Take sweep
OUTPUT @Hp8711; "INIT1; *WAI"
! Read the trace fromthe formatted data array
OUTPUT @Hp8711;"TRACE:DATA? CH1FDATA"
ENTER@Hp8711 ; Fmt (*)
! Downl oad the trace, backwards,
I to the formatted nenory array

OUTPUT @Hp8711;"TRACE:DATA CH1FMEM"; I Note the »;"
FOR Pt=l TO 201
OUTPUT @Hp8711; ", ;Fmt (202-Pt) ; I Note the ;"
NEXT Pt
QUTPUT @Hp8711;"" I Send linefeed
END LOOP

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

Data traces can be downloaded to the analyzer using binary encoding.

Using binary encoding is faster than using 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

EIIOCIL(S that can be used: a definite length block, and an indefinite length
ock.

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

For example, 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 “#”, “4” tells how many following digits are used to specify the size.
In this case, 4 digits follow, and those digits are “ 1608”, meaning that the
block contains 1608 bytes.

For example :
TRACCH1FDATA,#41608<binary_data_starts_here>

When you send a definite length block to the andyzer, the andyzer will will
read the data segment bytes, stopping when it receives the number specified
in the block header.

To send trace data using an indefinite length block, your program smply
sends a block header of “#0”, followed by the data segment. After sending
the data segment, your program must terminate the data block by sending an
EQI. The analyzer will read the data segment bytes, stopping when it receives
an EOI. To send an EQI using BASIC, you can use the statement:

OUTPUT@Hp8711;END
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Internal  Measurement Arrays

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

accessible via HP-IB.

Figure 6-3 is a data processing flow diagram that represents the flow of
numerica data. The data passes through several math operations, denoted in
the figure by single-line boxes. Most of these operations can be sdected and
controlled with the front panedl 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 accessble via HP-IB. While only a
single flow path is shown, two identical paths are available, corresponding to
measurement channels 1 and 2.

Raw Data

Error

Corrected

[ Data Trace
—® Memory Trace

AB,R... Rotio | Correction Averaging Data
¢ Ef';'.’o.r N Corrected
oefficien
Arrays Memory —l
1 i > > Formotted >
Trace Electrical Transform Format Offset
Math ] Delay Arrays [ Scale
LV Markers

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

—® Limit Testing

¢s650
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Trace Data Transfers
Internal Measurement Arrays

Raw Data Arrays

These arrays are linear measurements of the inputs used in the selected
measurement. Note that these numbers are complex pairs. These arrays are
directly accessible via HP-IB and referenced as CH Cl |21 AFWD, CH Cl |2] BFWD
and CH[112]JRFWD.

Table 6-4. Raw Data Arrays

Selected Measurement

Raw Arrays

Transmission {B/R}
Reflection [A/R)

A

B

R

B = CH[1|2]BFWD, R=CH[1|2]RFWD
A = CH[12]JAFWD, R=CH[1|2]RFWD
A = CH[1|2] AFWD
8 = CH[1|2]BFWD
R = CH[1|2]RFWD

Power {B"} B* = CH[1|2]BFWD

Conversion toss (B*/R”} B* = CH[1]2]BFWD, R*= CH[1|2]RFWD
R* R* = CH[1]2]RFWD

AM Delay (Y/XI Y = CH[112]BFWD, X = CH[1|2]RFWD
X X=CH[1|2]RFWD

Y Y = CH[1|2]BFWD

YR* Y = CH[1|2]BFWD, R*= CH[1|2]RFWD
YIX, XY Y = CH[1|2]BFWD, X = CH[1|2]RFWD

NOTE

Raw data far AUX INPUT is not available via HP-IB. Use the corrected data array to access AUX
INPUT data.




Trace Data Transfers
Internal Measurement Arrays

Ratio Calculations

These are performed if the selected measurement is a ratio (eg. A/R or B/R).
This is smply 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. Error correction
removes repeatable systematic errors (stored in the error coefficient arrays)
from the raw arrays. The operations performed depend on the selected
measurement  type.

Error Coefficient Arrays

The error 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 accessible via HP-IB and are
referenced as CH [112]1 SCORR1, CH [112]SCORR2, CH Cl | 21SCORR3 and
CH[112]1SCORR4.
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Trace Data Transfers
Internal Measurement Arrays

Table 6-5. Error Coefficient Arrays

Selected Measurement Error Coefficient Arrays
Transmission {B/R) Response ¢ L1121 SCORR1 = Tracking
Transmission [B/R} Response & Isolation CH[1]2]SCORR1 = Tracking

CH [1 [2]SCORR2 =IsolationTerm

Transmission {B/R] Enhanced Response CH [1 |2]1SCORR1 =Directivity

CH [1 |2]SCORR2 = Source Match

CH [112]SCORR3 = Reflection Tracking
CH [112]SCORR4 = Transmission Tracking

Reflection [A/R) CH [112]SCORR1 =Diractivity
CH [112]SCORR2 =Source Match
CH[1 [2]SCORR3 =Tracking

Broadband Internal CH[1|2]SCORR1 = A" Response

NOTE

These arrays do not apply to Broadband External measurements.
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Trace Data Transfers
Internal Measurement Arrays

Averaging

Averaging is a noise reduction technique. This caculation involves taking
the complex exponentid average of severa consecutive sweeps. This
averaging cdculation 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 sored in the corrected data arrays as complex number pairs. These
arrays are accessible via HP-IB and referenced as CH [112] SDATA.

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
accessible via HP-IB and referenced as CH [1 | 2] SMEM.




Trace Data Transfers
Internal 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 (DatalMemory) can adso be sdected. 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 dretching” or artificially moving the measurement reference plane.
(See the HP 8712C/14C 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 impedance value when measuring fault location or SRL. The transform

employs an inverse fast Fourier transform (FFT) agorithm to accomplish the
conversion.
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Trace Data Transfers

Formatting

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

Formatted Arrays

The results so far are stored in the formatted data and formatted memory
arrays. It is important to note that marker values and marker functions are
al derived from the formatted arrays. Limit testing is aso performed on the
formatted arrays. These arrays are accessible via HP-IB and referenced as
CHL112]FDATA and CH[ 1|21 FMEM.

Offset and Scale

These operations prepare the formatted arrays for display. This is where the
reference postion, reference vaue, and scale caculations are performed, as
appropriate for the format.
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Using Graphics

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

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

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

WINDow1 draws the graphics to the channe 1 measurement screen.
(This is the default if no window is specified in the
mnemonic.)

WINDow2 draws the graphics to the channel 2 measurement screen.

WINDow10 draws the graphics to an IBASIC display partition. (This
window is only available on instruments with IBASIC —
Option 1C2.)

NOTE

When graphics commands are used to write directly to a measurement screen they write to the static
graphics plane (the same plane where the graticule is drawn). There is no sweep-to-sweep speed
penalty once the graphics have been drawn.
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Using Graphics

Unl ess otherwise specified, t he graphi cs conmands | i st edbel owstart at the
current pen location. Al sizes are dinensioned in pixels

DISPlay:WINDow[112]10] :GRAPhics:CIRCle&y- r adi us>
DISPlay:WINDow[112]10] : GRAPhics:CLEar
DISPlay:WINDow[1]|2110] : GRAPhics:COLor<pen>

o color choices are: 0 for erase, 1 for bright, 2 for dim
DISPlay:WINDow[1|2]10] :GRAPhics[:DRAW] <new_x>,<new_y>
DISPlay:WINDow[1|2110] :GRAPhics:LABel <string>
DISPlay:WINDow[112]10] :GRAPhics:LABel:FONT <font>

«font choi ces are; SMAL1,HSMall, NORMal, HNORmal, BOLD, HBOLJ,
SLANt, HSLant
(Has the first letter of the font name indicates highlighted text - inverse
vi deo).

DISPlay:WINDow[1(2]|10] :GRAPhics :MOVE <new_x>,<new.y>
DISPlay:WINDow[1|2]10] :GRAPhics:RECTangle <width>,<height>

DISPlay:WINDow[112110] :GRAPhics:SCALe
<xmin>,<xmax>,<ymin>, <ymax>

DISPlay:WINDow[1]2]|10] :GRAPhics:STATe?
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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

configuration currently in use — split screen measurements, full screen

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

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

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

« Measurement channel 1 or 2 split screen measurement:  width= 501 pixels,
height = 201 pixels.

« IBASIC full screen display: width = 537 pixels, height = 439 pixels.

o IBASIC upper display: width = 537 pixels, height = 199 pixels.

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

(0,439)

IBASIC FULL display partition

(537,439)

(0.199)

(0.0

IBASIC UPPER display partition

(537,199)

(537,0)

(0.197)

0.9)

IBASIC LOWER display partition

(537,197)

(637,0)

Figure 7-1. Pixel Dimensions with Available Display Partitions

hpéilc

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

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

DISPlay:WINDow[1]2|10] :GEOMetry:LLER?
DISPlay:WINDow[1|2]10] :GEOMetry:SIZE?
DISPlay:WINDow[1]|2]10] :GEOMetry:URIGht?

e
NOTE

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




The Graphics Buffer

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

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

500 lines

40 circles

40 rectangles

50 gtrings (60 characters long)

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

NOTE

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

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

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

Example Programs Disk - DOS Format HP part number 08712-10019
Example Programs Disk — LIF Format HP part number 08712-10021

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

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

50
60
70

80

90

| F POS(SYSTEM$("'SYSTEM ID"),"HP 87") THEN

ASSI GN @Hp8711 TO 800
Internal=1

ELSE

ASSI GN @Hp8711 TO 716
Internal=0

ABCRT 7

CLEAR 716

END | F

NOTE

The example programs on the disks that were shipped with your analyzer may not appear exactly as
listed in this chapter. The programs on the disks are the most up-to-date versions of each program.
Also, check your disk listings for new programs that may not be listed here.

Example Programs

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

If external, set address to 716.

Set internal-control flag 10 0.
Abort all bus transactions and
give active control of the bus to the
computer.

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

Zonfiguring Measurements SETUP Sets up a basic measurement, demonstrates US €  of *WAL
LIMITEST Performs automatic pass/fail testing with limit lines
POWERSWP Performs a power sweep measurement

Transfer of Data to/from the MARKERS Transfers data using markers

Analyzer
SMITHMKR! Measures reflection of a filter in Smith chart and polar formats
ASCDATA Transfers data using ASCII format
REALDATA Transfers data using the IEEE B4-bit floating point REAL format
INTDATA Transfers data using the 16-bit INTEGER format
FAST-CW Transfers marker data in CW sweep mode

salibration TRANCAL Performs a transmission calibration
REFLCAL Performs a reflection calibration
LOADCALS Uploads and downloads correction arrays
CALKIT This is At a program, it is an instrument state file for downloading

user-defined cal kit definitions

nstrument State and Save/Recal] LEARNSTR Uses the learn string to upload and download instrument states
SAVERCL Saves and recalls instrument states, calibrations and data

{ardcopy Control PRINTPLT Uses the serial and parallel ports for hardcopy output
PASSCTRL Uses pass control and the HP-IB for hardcopy output
FAST_PRT Provides fast graph dumps to PCLS printers

Service Request SRa Generates a service request interrupt
SRO_INT Monitors the status report of the analyzer

Ale Transfer Over HP-I8 GETFILE Transfers a file from the analyzer to an external controller
PUTFI LE Transfers a file from an external controller to the analyzer

1 For use with HP 8712C and 8714C only
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Example Programs

Section Title Example Program Program Description
Zustomized Display GRAPHICS Uses graphics and softkeys to create customized procedures
GRAPH2 Draws an instrument and DUT onto the display
GETPLGT Demonstrates how to read an HPGL graphics file
Annotation USERANOT Demonstrates how to use user-defined annotation
FREQBLNK Demonstrates how to conceal sensitive frequency information
KEYCOOES Reads key presses and knob positions from the analyzer
Marker Functions MKR-MATH Demonstrates how to program marker math functions (statistics,
flatness, and RF filter stats)
Marker Limit Testing LIM-FLAT Demonstrates how to test for a marker flatness limit
LIM-PEAK Demonstrates how to test for a marker peak-to-peak ripple limit
LIM-MEAN Demonstrates how to test for a marker mean limit
SRL Measurements’ MEAS_SRL Demonstrates the effects of various connector modeling on a
structural return loss {SRL) measurement
SRL_SRQ Initiates an SRL cable scan, then uses the analyzer's status model ¢
trigger an SRQ when the cable scan has completed
Fault Location Measurements’ FAULT Demonstrates the effects of various fault location frequency modes ¢
a cable measurement
USR_FLOC Shows how fault location measurements can be simplified by using

the User BEGIN key2

1 Option 100 only

2 You must have Option 1C2, IBASIC, installed to use the “User BEGIN” function
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Example Programs

Section Title | Example Program | Program Description
Multiport Test Set Measurement§’ PORT-SEL Uses graphics to show internal connections of the HP B7075C when
different ports are selected
TSET-CAL Attempts to recall “TSET_.CAL.CAL" from non-volatile RAM or the
internal disk drive. If successful, invokes the recalled test set cal for
transmission and reflection of measurement channels 1 and 2
TTL output TTL-10 Monitors the user TTL bit on rear panel
AM Delay2 AMDELAY Demonstrates the calibration and AM delay measurement of a
bandpass filter
LAN Usage3 See the Option 1F7 User's Guiide for listings and information on example programs for LAN
usage.

1 For use with the HP 87075C multiport test set.

2 Options IDA or 1DB only
3 Option 1F7 only
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Configuring Measurements

SETUP Setting up a basic measurement. The example aso
demondtrates the use of the *WAI command.
LIMITEST Performing automatic PASS/FAIL testing with limit lines.

The example aso demonstrates some methods of combining
mnemonics for more efficient programming.

POWERSWP  Setting up a power sweep measurement.
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Example Programs
Configuring Measurements

SETUP Example Program

Thi s programdenonstrates howto setup the anal yzer to make a basic
measurenment. The *WAI conmand is used extensivelythroughoutthis
program This has the effect of making sure that the commands are executed
inthe order they are received. Mre information about making measurenents
with the analyzer is available in your analyzer's User’'s Guide.

1000 'Filename: SETUP

1010 !

1020 ! Description:

1030 ! Set Channel 1 to neasure filter's transm ssion.
1040 ! Set Channel 2 to neasure filter's reflection

1050 !  Pronpt user for start and stop freq, and set them
1060 ! Take a sweep.

1070 !  Set Scale and Reference |evels.

1080 !

1090 !

1100 COM/Sys_state/ @Hp87xx,Scode

1110 ! ldentify 1/0 Port

1120 CALL Iden_port

1130 !

1140 !

1150 ! Preset the instrument.

1160 QUTPUT @Hp87xx ;"SYST : PRES ; *WAI"

1170 !

1180 ! Configure the analyzer to nmeasure transm ssion
1190 ! of a filter on channel 1. This is the command
1200 ! for the BEGN Filter Transm ssn key sequence.
1210 OQUTPUT @Hp87xx;"CONF *FILT:TRAN’ ; *WAI"

1220 !

1230! Put the instrument in trigger hold node.

1240 QUTPUT @Hp87xx;"ABOR; : INIT:CONT OFF ; *WAI"

1250 !

1260 ! Turn on channel 2.

1270 QUTPUT @Hp87xx; "SENS2:STAT ON;*WAI"

1280 !

1290 ! Configure channel 2 to measure reflection. This
1300 ! is the command for the CHAN 2 Reflection key sequence.
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1310 QUTPUT @Hp8T7xx;"SENS2:FUNC ' XFR: POV RAT |, O ; DET NBAN"
1320 !

1330 ! Wait for the previous conmands to conpl ete execution
1340 ! (respond to the *0PC?).

1350 QUTPUT @Hp87xx; "*0PC?"

1360 ENTER @Hp87xx;0pc

1370 !

1380 ! Input a start frequency.

1390 I NPUT "Enter Start Frequency (MHz):",Start_f

1400 !

1410 ! Input a stop frequency.

1420 INPUT "Enter Stop Frequency (MHz):",Stop_f

1430 !

1440 ! Set the start and stop frequencies of the anal yzer

1450 ! to the values entered

1460 QUTPUT @Hp87xx;'"SENS2:FREQ:STAR";Start_f;"MHz;STOP";Stop_f;"MHz;*WAI"
1470 !

1480 ! Trigger a single sweep

1490 OUTPUT @Hp87xx;"INIT;*0PC?"

1500 !

1510 ! Wait for the sweep to be conpleted.

1520 ENTER @Hp87xx;0pc

1530 !

1540 ! Set up the scale and reference paraneters for channel 1.
1550 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV O DB; RPCS 8"
1560 !

1570 ! Now for channel 2.

1580 QUTPUT @Hp87xx;"DISP:WIND2:TRAC:Y:PDIV 5 DB;RLEV O DB;RPOS 8"
1590 !

1600 ! Make channel 1 active (transm ssion)

1610 OUTPUT @Hp87xx; "SENS1:STAT ON'

1620 !

1630 ! Display the current start and stop frequencies

1640 DISP "Done neasuring. Start =";Start_f;"MHz St op =";Stop_£; "MHz"
1650 END

1660 !

8-9



Example Programs
Configuring Measurements

1670 1 3kok ok ok ok ok 3k ok ok e o ke ok ok ok 5K ke e ok ok ok ok ok o ke e 0k ok oK o o ok o ok K 3k 3k oK oK 3Kk o ok K 3K oK 3K ok o K 3K 3k oK oK oK o 3k ok ok K oK

1680 ! Iden_port: Identify io port to use.

1690 ! Description: This routines sets up the I/0O port address for

1700 ! the SCPl interface. For "HP 87xx" instruments,
1710 ! the address assigned to @Hp87xx = 800 ot herwi se,
1720 ! 716.

1730 1 skakskeste e s e s oo s o o o o o e o o ke o o s o s s s o oo sk ok o K K K KK K K K K K oK K K o o ok oK oK K K ok

1740 SUB Iden_port

1750 CcoMm /Sys_state/ @Hp87xx,Scode
1760 |

1770 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1780 ASSI GN @Hp87xx TO 800
1790 Scode=8

1800 ELSE

1810 ASS| GN @Hp87xx TO 716
1820 Scode=7

1830 END I F

1840 |

1850 SUBEND !Iden_port

1860 |
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LIMITEST Example Program

This program demonstrates how to set up and use linmt lines over the HP-1B
The exanpl e device used in this programis the demonstration filter that is
shipped with the analyzer. The programsets up the basic measurenent
downloads the limt lines and uses the status registers to determne of the
device passes its specifications. For more information about limt lines, refer
to the User's Quide. For information about using the status registers, refer to
the previous section “Using the Status Registers.”

Thi's exanpl e al so demonstrates how mul tiple conmand menonics can be
conbi ned together. The easiest conmands to conbine are ones that are
closely related on the command tree (such as the start and stop frequency
of a limt segnent). For more information of command menmonics, refer to
Chapter 10, “Introduction to SCPI.’

1000 !'Filename: LI M TEST

1010 !

1020 DI MTitle$[30]

1030 !

1040 !

1050 com/Sys_state/ @Hp87xx,Scode

1060 ! Identify 1/0 Port

1070 CALL Iden_port

1080 !

1090 ! Perform a system preset; this clears the [imt table.
1100 QUTPUT @Hp87xx ; "SYST : PRES ; *WAI"

1110 !

1120 ! Set up the source frequencies for the measurenment

1130 QUTPUT @Hp87xx;"SENS1:FREQ:STAR 10 MHZ; STOP 400 MHZ;*WAI"
1140 !

1150 ! Set up the receiver for the neasurement paraneters

1160 ! (Transmssion in this case).

1170 OUTPUT @Hp87xx;"SENS1:FUNC ’>XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
1180 !

1190 ! Configure the display so neasurenent

1200 ! results are easy to see

1210 OUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV O DB;RPOS 9"
1220 !
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1230 ! Reduce the distractions on the display by

1240 ! getting rid of notation that will not be

1250 ! needed in this exanple.

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

1270 !

1280 ! Erase the graticule grid for the same reason.

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

1300 !

1310 ! Create and turn on the first segment for

1320 ! the new limt lines; this one is a maxi num

1330 ! limt.

1340 QUTPUT @Hp87xx;"CALC1:LIM:SEGM1:TYPE LMAX; STAT ON'
1350 !

1360 ! Set the anplitude limts for the first limt

1370 ! segnent.

1380 QUTPUT @Hp87xx;"CALC1:LIM:SEGM1:AMPL:STAR -70;STOP - 70"
1390 !

1400 ! Set the frequency of the first limt segnent.

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

1430 ! Create and turn on asecond maximum |imt

1440 ! segnent.

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

1470 ! Set the anplitude limts for segment 2.

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

1500 ! Set the frequency range for segnment 2.

1510 QUTPUT @Hp87xx;"CALC1:LIM:SEGM2:FREQ:STAR 145 MHZ; STOP 200 MHZ"
1520 !

1530 ! Create and turn on a third limt segment;

1540 ! this one is a mnimmlimt.

1550 QUTPUT @Hp87xx;"CALC1:LIM:SEGM3:TYPELM N, STAT O\
1560 !

1570 ! Set the anplitude limts for segment 3.

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

1600 ! Set the frequency range for segnment 3.

1610 OQUTPUT @Hp87xx;"CALC1:LIM:SEGM3:FREQ:STAR 150 MHZ; STOP 195 VHZ"
1620 !

1630 ! Create and set paraneters for segment 4.
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1640 QUTPUT @Hp87xx;"CALC1:LIM:SEGM4:TYPE LMAX; STAT ON'
1650 QUTPUT @Hp87xx;"CALC1:LIM:SEGM4:AMPL:STAR -60;STOP -60"
1660 QUTPUT @Hp87xx;"CALC1:LIM:SEGM4:FREQ:STAR 290 VHZ; STCP 400 VHZ"
1670 !

1680 ! Send an operation conplete query to ensure that
1690 ! all overlapped commands have been executed.

1700 QUTPUT @Hp87xx; "*0PC?"

1710 !

1720 | Wit for the reply.

1730 ENTER @Hp87xx; 0pc

1740 !

1750 I Turn on the display of the limt l|ines

1760 OUTPUT @Hp87xx;"CALC1:LIM:DISP ON'

1770 !

1780 ! Turn on the pass/fail testing; watch the

1790 ! analyzer's display for the pass/fail indicator.
1800 OQUTPUT @Hp87xx;"CALC1:LIM:STAT ON'

1810 !

1820 ! Take a controlled sweep to ensure that

1830 ! there is real data present for the limt test.
1840 QUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF; :INIT1;*WAI"
1850 !

1860 ! Query the limt fail condition register to see
1870 ! if there is a failure

1880 OUTPUT @Hp87xx; "STAT : QUES :LIM:COND?"

1890 !

1900 ! Read the register's contents.

1910 ENTER @Hp87xx;Fail_flag

1920 !

1930 ! Bit 0 is the test result for channel 1 while
1940 ! bit 1 is the results for channel 2 limt testing.
1950 | F BIT(Fail_flag,0)=1 THEN

1960 !

1970 ! In case of failure, give additional direction
1980 ! to the operator using the title strings.

1990 Title$="Limit Test FAIL - Tune device"

2000 !

2010 ! Turn on the title string.

2020 OUTPUT @Hp87xx;"DISP:ANN:TITL1:DATA *"&Title$&"’ ;STAT ON'
2030 !

2040 ! Turn on continuous sweep mode for tuning
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2050 OUTPUT @Hp87xx;"INIT1:CONT ON;*WAI"
2060 !

2070 ! Loop while the tuning is taking place
2080 LOOP

2090 !

2100 ! Monitor the status of the limt fai
2110 ! condition register

2120 CIJTPL”-QHp87xx;"STAT:QUES:LIM:COND?"
2130 ENTER@Hp87xx;Fail_flag
2140 |

2150 ! Check the linit fail bit. Exit if the
2160 ! device has been tuned to pass the test.
2170 EXI T | F BIT(Fail_flag,0)=0

2180 END LOCOP

2190 END I F

2200 !

2210 ! Turn off the pronpt to the operator and
2220 ! return the anal yzer to the continuously
2230 ! sweeping node

2240 OUTPUT @Hp87xx;"DISP:ANN:TITL1 OFF; :INIT:CONT ON;*WAI"
2250 END

2260 !

2270 1 skeok sk ook ok o s sk sk sk sk sk sk K K ok s oK sk sk i K Kok K i ke ke ok ok o o ok o ok ok ok ok o ok o ok ok o s ok ok ok ok sk sk ok
2280 ! Iden_port: Identify io port to use

2290 ! Description: This routines sets up the I/0O port address for
2300 ! the SCPI interface. For "HP 87xx" i nstruments,
2310 ! the address assigned to @Hp87xx = 800 ot herwi se,
2320 ¢ 716.

2330 1 akokokskok ok ok ok o ok ok koo ko o o o sk sk ok K o ok o 3 o ko ks ok ek ok sk sk sk ok ek ok ok Kok
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2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460

Example Programs
Configuring Measurements

SUB Iden_port
COM /sys_state/ @Hp87xx,Scode
\
| F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
ASS| GN eHp87xx TO 800
Scode=8
ELSE
ASS| GN@Hp87xx TO 716
Scode=7
END | F
\

SUBEND !Iden_port
\
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POWERSWP Example Program

Thi's program denonstrates how to setup a power sweep. It shows how to
query the instrument to deternine its power sweep ranges, how to place a
marker at a given stimulus power value (x-axis), how to read the measured
pover at a marker (y-axis) and howto read an entire trace of power sweep
data.

1000 ! Filenane: PONERSWEEP
1010 |
1020 !
1030 ! Description: Query the power sweep ranges,

1040 ! take a power sweep, and use markers to read
1050 ! gain at marker. Then query the trace.

1060 | _

1070 DI MTrace_pwr(1:201)

1080 !

1090 COM/Sys_state/ @Hp87xx,Scode

1100 ! Identify 1/0 Port

1110 CALL Iden_port

1120 |

1130 |

1140 1o e
1150 ! Initialize the 871x; set to power sweep node.

1160 ! Set CW node and freq.

1170 |
1175 QUTPUT @Hp87xx;"SYST:PRESET; *0PC?"

1176 ENTER@Hp87xx;0pc

1180 QUTPUT @Hp87xx;"SENS1:FUNC ' XFR: PON2’ ; DET BBAN; *WAI"

1190 QUTPUT @Hp87xx;"SENS1:FREQ:CENT 1 GHZ;*WAI"

1200 ! Note that CWnode is set before Power-sweep node

1210 QUTPUT@Hp87xx;"DISP:ANN:FREQ1:MODECW : SENS: FREQ SPAN 0 HZ;*WAI"
1220 QUTPUT @Hp87xx ; "POWER :MODE SWEEP ; *WAI"

1230 |

1240 | o

1250 ! Determine the M n/Max power settings for each

1260 ! attenuator range.

1270 |

1280 FOR Atten=0 TO 60 STEP 10
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1290 OUTPUT @Hp87xx; "SOUR :POW:RANG ATT"&VAL$(Atten)&" ; *WAI"
1300 QUTPUT @Hp87xx;"SOUR:POW:STAR? MIN"

1310 ENTER @Hp87xx ; Pwr_min

1320 OUTPUT @Hp87xx; "SOUR:POW: STAR? VAX"

1330 ENTER @Hp87xx ; Pwr_max

1340 PRI NT "Atten: ";Atten;" M n: ";Pwr_min;" Max: ";Pwr_max
1350 NEXT Atten

1360 !

1370 | === == e e oo

1380 ! Find the optinum power sweep range,

1390 ! defined as being that range for which either:

1400 ' 1) Both the desired Start and Stop Power |evels may be set,

|
[}
[}
1410 ' 2) The desired Start Power may be set and the
1420 ! Power Range is maxim zed.

1425 ' Then, nodify next 3 lines of code to get desired settings.
(7750 B ettt
1440 ' Set Start and Stop power levels for power sweep.

1450 !

1460 OQUTPUT @Hp87xx; "SOUR:POW:RANG ATTO; *WAI"

1470 OUTPUT @Hp87xx;"SOUR:POW:STAR - 2 DBM; *WAI"

1480 QUTPUT @Hp87xx;'"'SOUR:POW:STOP 4 DBM; *WAI"

1490 ! Take one sweep, wait till done

1500 OQUTPUT @Hp87xx;"ABOR;:INIT1:CONT OFF;:INIT1;*0PC?"

1510 ENTER @Hp87xx;0pc

1520 | ===mmmmmmmm e m e oot

1530 ! Read narker, display power in, power out, gain.

1540 ! Note that the

1550 ! X-axis is swept output power from the source,
1560 ! Y-axis is power neasured by the receiver.
1570 !

1580 QUTPUT @Hp87xx;"CALC1:MARK1 ON'

1590 ! Set marker to start power, wait till done.
1600 QUTPUT @Hp87xx;"CALC1:MARK:X -2;*0PC?"

1610 ENTER @Hp87xx; Opc

1620 ! Read Marker Source power |evel and neasured power.
1630 QUTPUT @Hp87xx; "CALC1:MARK1:X?"

1640 ENTER @Hp87xx; Pwr_src

1650 QUTPUT @Hp87xx;"CALC1:MARK1:Y?"

1660 ENTER @Hp87xx ; Pwr_meas

1670 ! Read entire trace array.

1680 QUTPUT @Hp87xx; "FORM:DATA ASC, 3"
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1690 QUTPUT @Hp87xx;"TRAC? CH1FDATA"

1700 ENTER@Hp87xx;Trace_pwr(*)

1710 |

1720 PRI NT "Source Power @ Marker = "gVAL$(Pwr_src)&"dBm"

1730 PRINT "Recei ved Power @ Marker = "&VAL$(Pwr_meas)&"dBm"

1740 PRINT "Gain @ Marker = "&VAL$(Pwr_meas-Pwr_src)&"dB"

1750 PRINT "Power Sweep Trace Point #1: "&VAL$(Trace_pwr(1))&"dBm"
1760 END

1770 |

1780 1 skeokokokookok ook ke sk ok ok ke sk sk e 3 ok sk ok ok ok ok sk e e ok e s 3 3 o s ok e ok ok sk ok ok ok ok ok ok ok ok Sk sk ke 3k ok ok 3k ok sk sk ok ok ok
1790 ! Iden_port: ldentify io port to use.

1800 ! Description: This routines sets up the I/O port address for
1810 ! the SCPI interface. For "HP 87xx" i nstruments,
1820 ! the address assigned to @Hp87xx = 800 ot herw se,
1830 ! 716.

1840 1 okakseokok ke okok ok s okeok ok sk sk ok 3 ok ok ok o ok ok o ok sk o o sk s ok sk ok e ki ok sk o sk e ook 3k e o 3 3 ok ok ok ok sk o sk skok o ok ok

1850 SUB Iden_port

1860 COM /Sys_state/ QHp87xx,Scode

1870 |

1880 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1890 ASSI GN eHp87xx TO 800

1900 Scode=8

1910 QUTPUT @Hp87xx;"DISP:PROG LOWer"
1920 ELSE

1930 ASSI GN @Hp87xx TO 716

1940 Scode=7

1950 END I F

1960 |

1970 SUBEND !Iden_port

1980 !
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Transfer of Data to/from the Analyzer

MARKERS

&® SMITHMKR

ASCDATA
REALDATA

INTDATA
FAST_CW

Transferring data using markers. The example aso
demondtrates 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 aso demonstrates block 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.
Transferring marker data in CW measurement mode.

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

Thi's program demonstrates how to transfer measurement data by using the
markers. Before any data is read over the HP-1B a controlled sweep should
be taken. The analyzer has the ability to process and execute commands
very quickly when they are received over the HP-1B. This speed can lead to
commands (such as marker searches) being executed before any data has
been taken. To ensure that the sweep has conpleted and the data is present
before it is read, the command for a single sweep is used hefore data is
requested. Note that =WAI is sent with that command. More information
about making measurements with the analyzer is available in the User's

Qui de.
1000 !'Filename: MARKERS
1010 !
1020 ! Description
1030 ! 1. Take sweep
1040 ! 2. Set marker to 175 MHz, and query Y val ue
1050 ! 3. Execute Marker -> Max, and query X and Y
1060 ! 4. Turn on marker tracking
1070 ! 5. Execute a 3 dB bandw dth search
1080 ! 6. Query the result
1090 !

1100 COM/Sys_state/ @Hp87xx,Scode

1110 ! Identify /0O Port

1120 CALL Iden_port

1130 !

1140 !

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

1160 ! frequencies for the exanple. These frequencies

1170 ! were chosen for the demonstration filter that is

1180 ! shipped with the anal yzer

1190 QUTPUT @Hp8T7xx;"SENS| : STAT ON;FREQ:STAR 10 MHZ; STCP 400 MHZ;*WAI"
1200 !

1210 ! Configure a transm ssion neasurement on channel 1

1220 ! wusing the narrowband detection node

1230 OUTPUT @Hp87xx;"SENS1:FUNC ’XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
1240 !

1250 ! Take a single controlled sweep and have the
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1260 ! analyzer wait until it has conpleted before
1270 ! executing the next command.

1280 QUTPUT @Hp87xx;"ABOR;:INIT:CONT OFF;:INIT;+WAI"
1290 !

1300 ! Turn on the first marker.

1310 QUTPUT @Hp87xx;"CALC1:MARK1 ON'

1320 !

1330 ! Set marker 1 to a frequency of 175 M.

1340 QUTPUT @Hp87xx;"CALC1:MARK1:X 175 MHZ"

1350 !

1360 ! Query the anplitude of the signal at 175 M.
1370 OUTPUT @Hp87xx; "CALC1:MARK1:Y?"

1380 !

1390 ! Read the data; the data is in the NR3 format.
1400 ENTER @Hp87xx;Data_1

1410 DI SP "Marker 1 (175 MHz) = ";Data_1

1420 WAIT 5

1430 !

1440 ! Turn on the second marker and use a marker
1450 ! search function to find the maxi mum poi nt
1460 ! on the data trace.

1470 OUTPUT @Hp87xx; "CALC1:MARK2 ON;MARK2:MAX"

1480 !

1490 ! Query the frequency and anplitude of the
1500 ! maxi mum point. Note that the two queries can
1510 ! be conbined into one command.

1520 OQUTPUT @Hp87xx; "CALC1:MARK2:X?;Y?"

1530 !

1540 ! Read the data.

1550 ENTER @Hp87xx;Freq2,Data2

1560 !

1570 ! Display the results of the marker search.
1580 DI SP "Max = ";Data2;"dB at";Freq2/1.E+6;"MHz"
1590 !

1600 ! Put the analyzer into its continuously

1610 ! sweeping node. This node works wel | for
1620 ! tuning applications.

1630 QUTPUT @Hp87xx;"INIT:CONT ON; *WAI"

1640 !

8-21



Example Programs
Transfer of Data to/from the Analyzer

1650 ! Turn on the marker search tracking function.
1660 ! This function causes the marker 2 to track
1670 ! the maxinum value each tinme the anal yzer takes
1680 ! a sweep.

1690 QUTPUT @Hp87xx ; "CALC1:MARK2:FUNC: TRAC ON'

1700 WAIT 5

1710 !

1720 ! Turn off marker 2.

1730 QUTPUT @Hp87xx;"CALC1:MARK2 OFF"

1740 !

1750 ! Take a single controlled sweep.

1760 QUTPUT @Hp87xx;"ABOR; : INIT:CONT OFF; :INIT;*WAI"
1770 !

1780 ! Performa search for the -3 dB bandwi dth of
1790 ! the filter. This function uses several

1800 ! markers to find four key val ues.

1810 QUTPUT @Hp87xx;"CALC1:MARK:BWID -3;FUNC:RES?"
1820 !

1830 ! Read the four values: the bandwi dth, center
1840 ! frequency, Q and the insertion |oss.

1850 ENTER@Hp87xx;Bwid,Center_£f,Q,Loss

1860 !

1870 ! Display the results.

1880 DI SP "BW: ";Bwid

1890 WAIT 5

1900 DI SP "Center Freq: ";Center_f

1910 WAIT 5

1920 DI SP "q: ";Q

1930 WAIT 5

1940 DI SP "Loss: ";Loss

1950 !

1960 ! Turn off all the markers.

1970 QUTPUT @Hp87xx; "CALC1:MARK: AOFF"

1980 END

1990 !

2000 1 kKK ok ok sk sk ok sk ok ok s o sk e sk sk ok ok ok sk ok sk sk ok ok ok ok ok sk sk ok ok oK ok 3K sk ok ok ok ok ok ok ok ok o sk ok ok sk ok ok ok ok ok ok ok
2010 ! Iden_port: ldentify io port to use.

2020 ! Description: This routines sets up the I/0 port address for

2030 ! the SCPI interface. For "HP 87xx" instrunents,
2040 ! the address assigned to @Hp87xx = 800 ot herw se,
2050 ! 716.

8-22



Example Programs
Transfer of Date to/from the Analyzer

QOG0 1 kKK sk ok sk dolok s ok ok o kol sk ek sk sk ok ok Kok sk ok kol ok sk ok ok o ek ok ok ok kok sk ok sk ok sk kokok

2070 SUB Iden_port

2080 COM /Sys_state/ QHp87xx,Scode
2090 |

2100 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2110 ASSI GN eHp87xx TO 800
2120 Scode=8

2130 ELSE

2140 ASSI GN @Hp87xx TO 716
2150 Scode=7

2160 END I F

2170 |

2180 SUBEND !Iden_port

2190 |
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@SMITHMKR Example Program

1000 !'Filename: SM THCHART

1010 !

1020 !

1030 ! Description: Measures a 175MHz BPF using the

1040 ! Smith and Polar plot formats. User nust connect
1050 ! the 175MHz filter between the reflection and transm ssion
1060 ! ports. The program will do the follow ng:
1070 ! 1) Set anal yzer to sweep over the filter's passband (50MHz).
1080 ! 2) Set analyzer to Smith Chart format; make a narker
1090 ! reading (Frequency, Real Inpedance in ohns, |naginary

| npedance
1100 ! in ohns, Inpedance Capacitance or Inductance); dunp the
1110 ! trace and print s11 Real and Imaginary values for the
1120 first data point.
1130 3) wtanal yzer to Polar Chart format; make a marker
1140 reading (Frequency, Linear Magnitude in "units"

!
!
!
1150 ! Phase in degrees); dunp the
!
!
I

1160 trace and print Si1 Real and Imaginary values for the
1170 first data point.
1180

1190 Ukskskoksokaokokskook ook sk ookkokokok ok ook ok ook ko ko ok ok ook Kok K Kok ok
1200 ! DEFINTIONS

1210 !

1220 REAL Opc,Freq_center,Freq_span,Freq_start,Bpf_q,Bpf_loss
1230 REAL Mrkr_freq,Mrkr_res,Mrkr_reac,Mrkr_ind

1240 REAL Trace_s11(1:201,1:2) ,Mrkr_mag,Mrkr_phas

1250 !

1260 ok dokskdokok ok kAR kR KRR sk Rk ok ok ok ok Kok KKK KoK K K K ok K
1270 | Determine conputer type

1280 !

1290 CLEAR SCREEN

1300 !

1310 !

1320 COM/Sys_state/ @Hp87xx,Scode

1330 ! Identify 1/0O Port
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1340 CALL Iden_port

1350 !

1360 !

1370 1o T

1380 ! Preset analyzer, set Center and Span frequencies

1390 !

1400 QUTPUT @Hp87xx ; "SYST : PRES ; xOPC?" tpreset i NSt rument

1410 ENTER @Hp87xx;0pc twaits for PRESET to finish before
proceedi ng.

1420 !

1430 ! Center the filter's frequency response (to get an accurate Bandwi dth

measur enent ).

1440 !

1450 DISP "Setting analyzer frequencies..." Imessage t 0 user

1460 QUTPUT @Hp87xx;"ABOR; : INIT:CONT OFF; :INIT;*0PC?" !take a Si ngl e sweep

1470 ENTER @Hp87xx ; Opc twait for sweep to
finish

1480 QUTPUT @Hp87xx;"CALC1:MARK :FUNC MAX ; xWAI" I'set Marker 1 to max

1490 OUTPUT @Hp87xx; "CALC1:MARK:X7; *WAI" l'get Marker frequency
setting

1500 ENTER @Hp87xx;Mrkr_freq tread frequency of max
mar ker

1510 QUTPUT @Hp87xx;"SENS1:FREQ:CENT "&VAL$(Mrkr_freq)&" HZ;*WAI" !set
Center Freq

1520 QUTPUT @Hp87xx;"SENS1:FREQ:SPAN 200 MHZ;*WAI" !set Span Freq = 200MHz
1530 !

1540 ! Measure Bandwi dth, set Center to band center, Span to SOMHz

1550 !

1560 OQUTPUT @Hp87xx;"ABOR; :INIT:CONT OFF; :INIT;*0PC?" !take a Si ngl e sweep

1570 ENTER @Hp87xx ;0pc twait for sweep to
finish

1580 QUTPUT @Hp87xx;"CALC1:MARK :FUNC BWID; *OPC?" tsearch filter for -3dB
bandw dt h _

1590 ENTER @Hp87xx; Opc twait for bandwidth to
be found _

1600 OUTPUT @Hp87xx; "CALC1 :MARK :FUNC:RES?" tread the bandw dth data

1610 ENTER@Hp87xx ;Freq_span,Freq_center,Bpf_q,Bpf_loss Iread
in data

1620 OUTPUT @Hp87xx;"SENS1:FREQ:CENT "&VAL$(Freq_center)&" HZ;*WAI" I'set
Center Freq
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1640
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1670
1680
1690
1700
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1750
1760
1770
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1800

1810
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1830
1840
1850
1860

1870
1880
1890
1900
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QUTPUT @Hp87xx;"SENS1:FREQ:SPAN 50 MHZ;*WAI" !set Span Freq to 50MHz
‘(passband)

I Set marker 1 to beginning of trace.
\

QUTPUT @Hp87xx ; "CALC1:MARK : AOFF ; *xWAI" tclear al | markers
QUTPUT @Hp87xx;"CALC1:MARK1 ON' tturn on narker 1
OUTPUT @Hp87xx ; "SENS1:FREQ:STAR?" lget start frequency
ENTER@Hp87xx;Freq_start lenter start freq

OUTPUT @Hp87xx;"CALC1:MARK1:X "&VAL$ (Freq_start)&";*0PC?" !set marker
to start freq

ENTER @Hp87xx ; Opc twait for all previous
commands to finish

I Set to Reflection node & Smith Chart format.
\
DISP "Setting to Smith Chart format..."
QUTPUT @Hp87xx;"ABOR;:INIT1:CONT ON;*WAI" !set to Cont Sweep node so
can select reflection
OUTPUT @Hp87xx;"SENS1:FUNC *XFR:POW:RAT | , O ; DET NBAN; *WAI"
I'CHAN =reflection
OUTPUT @Hp87xx;"CALC1:FORM SMIT;*WAI" I'set smth chart format

I Read marker information from Smth Chart.
|

QUTPUT @Hp87xx; "ABOR; : INIT:CONT OFF; :INIT;*0PC?" !force ONe sweep
before read markers

ENTER @Hp87xx ; Opc twait for sweep to
finish

OUTPUT @Hp87xx;"ABOR; : INIT1:CONT ON;*WAI" I'set to Continuous Sweep
node

OUTPUT @Hp87xx; "CALC1:MARK:X?" 'read narker frequency
ENTER@Hp87xx ;Mrkr_freq lunits are in H

OUTPUT @Hp87xx; "CALC1:MARK:Y:RES?" ‘read real part of

mar ker i npedance _

ENTER @Hp87xx ;Mrkr_res 'units are in ohns
OUTPUT @Hp87xx; "CALC1:MARK:Y:REAC?" ‘read i maginary part of

mar ker i npedance
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1940 ENTER @Hp87xx ;Mrkr_reac lunits are in ohns

1950 QUTPUT @Hp8T7xx ; "CALC1:MARK:Y:IND?" tread i nduct ance (or
capaci t ance)

1960 ENTER @Hp87xx ;Mrkr_ind lunits are Henries if positive value, Farads
if negative

1970 !

1980 | ==-m-mmm e m e e e e

1990 ! Display Smth Marker data

2000 !

2010 Mrkr_freq=DROUND (Mrkr_freq,3) tround f requency
to 3 digits

2020 DI SP "Smith Marker Frequency = "&VAL$(Mrkr_freq)&"Hz" tdisplay
frequency

2030 WAIT 3

2040 !

2050 Mrkr _res=DROUND (Mrkr_res,3) tround I €Si st ance
to 3 digits

2060 DI SP "Snmith Marker Resistance = "&VAL$(Mrkr_res)&" ohns"

2070 WAI'T 3

2080 !

2090 Mrkr_reac=DROUND (Mrkr_reac,3) Iround I eact ance
to 3 digits

2100 DI SP "Smith Marker Reactance = "&VAL$(Mrkr_reac)&" ohns"

2110 WAIT 3

2120 !

2130Mrkr_ind=DROUND (Mrkr_ind,3) tround i nduct ance
to 3 digits

2140 | F Mrkr_ind<0 THEN label as
capacitance if negative

2150 DISP "Smith Marker Capacitance = “&VAL$(-Mrkr_ind)&"F"!label

capaci tance

2160 ELSE 1label as
inductance if positive

2170 DI SP "Sm th Marker |nductance = "&VAL$(Mrkr_ind)&"H" !label

i nduct ance

2180 END IF

2190 WAIT 3

2200 !
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7273 1
2220 ! Read Smith Chart formatted trace data, display first data point.
2230 ! Data is transferred in ASCIlI format with 3 significant digits.
2240 ! S11 trace data is read out as: Real data for point #1, |naginary
data
2250 ! for point #1, Real data for point #2, Imaginary data for point
#2...
2260 ! Since instrunent was preset, nunber of trace data points
2270 ! defaults to 201.
2280 !
2290 QUTPUT @Hp87xx;"FORM:DATA ASC,3;:TRAC? CH1FDATA" I'set up to read
ASCI| data, 3 digits
2300 ENTER @Hp87xx;Trace_s11(*) tread trace data,
real & imaginary pairs
2310 !
2320 ! Display data.
2330 !

2340 DISP "Smth Trace Point #1:S11(REAL) = "&VAL$(Trace_s11(1,1))&"
Units" !display Real data

2350 WAIT 3

2360 DISP "Smith Trace Point #1. S11(IMAGINARY) = "&VAL$(Trace_s11(1,2))&"
Units" tdisplay | magi nary data

2370 WVAIT 3

2380 !

2390 !4++++++++++++ttttttt bbbttt bbbt bbbttt bbb bbb bbb+

2400 ! Set to Polar Chart Format, read Polar Mrkers.

2410 !

2420 DISP "Setting to Polar Format..."

2430 QUTPUT @Hp87xx;"CALC1:FORM POL ; *WAI" I'set polar chart format

2440 OUTPUT @Hp87xx; "CALC1:MARK:X7" 'read marker frequency

2450 ENTER @Hp87xx;Mrkr_freq lunits are in Hz

2460 QUTPUT @Hp87xx; "CALC1:MARK:Y:MAGN?" tread magnitude marker
reflection coefficient

2470 ENTER @Hp87xx ;Mrkr_mag !magnitude in "units"

2480 OUTPUT @Hp87xx ; "CALC1:MARK:Y:PHAS?" tread phase of marker
reflection coefficient

2490 ENTER @Hp87xx;Mrkr_phas lunits are in degrees

2500 !
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725 1 e

2520 ! Display Polar Marker data

2530 !

2540 Mrkr_freq=DROUND (Mrkr_freq,3) 'round f requency
to 3 digits

2550 DI SP "Pol ar Marker Frequency = "&VAL$(Mrkr_freq)&"Hz" tdisplay
frequency

2560 VAIT 3

2570 ! ,

2580 Mrkr_mag=DROUND (Mrkr_mag,3) 'round magni t ude
to 3 digits

2590 DI SP "Pol ar Marker Magnitude = "&VAL$(Mrkr_mag)&" Units" tdisplay
magni t ude

2600 WVAIT 3

2610 !

2620 Mrkr_phas=DROUND (Mrkr_phas,3) tround phase to 3
digits

2630 DI SP "Pol ar Marker Phase = "&VAL$(Mrkr_phas)&" Degrees"” tdisplay
phase

2640 WVAIT 3

2650 !

2660 l--—--mmmm e e e

2670 ! Read Polar Chart trace data, display first data point

2680 ! SIl trace data is read out as: Real data for point #1, |nmaginary

data
2690 ! for point #1, Real data for point #2, Imaginary data for point
#2. ..

2700 !

2710 QUTPUT @Hp87xx;"FORM:DATA ASC,3;:TRAC? CH1FDATA" I'set up to read
ASCI | data, 3 digits

2720 ENTER@Hp87xx; Trace_s11(*) tread trace data,
real & imaginary pairs

2730 !

2740 ! Display data

2750 !

2760 DI SP "Pol ar Trace Poi nt #1: S11(REAL) = "&VAL$(Trace_s11(1,1))&"
Units" !'display Real data

2770 WVAIT 3

2780 DI SP "Pol ar Trace Poi nt #1: S11(IMAGINARY) = "&VAL$(Trace_s11(1,2))&"
Units" !display | magi nary data

2790 WAIT 3
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2800 DI SPp nn tclear di spl ay
l'ine

2810 !

2820 STCP

2830 END

2840 !

2850 B 3k 3k 2k 3k ok ke ok ok ok ok s ok ok S ok ok ok e ke ok Sk 3 3k ok 3 3k 3k 3K ok 3k 3k 3 K K 9k 3k ke 3K ke 3 3k 3k 3K e 3k 2k e Sk 3 Kk 3k e ok ok ok ok ok 3k 3k ok oK K

2860 ¢ Iden_port: Identify io port to use

2870 ¢ Description: This routines sets up the 1/0 port address for

2880 ! the SCPI interface. For "HP 87xx" instruments,

2890 ! the address assigned to eHp87xx = 800 ot herwi se,

2900 ! 716.

2910 ¥ seoeook ok ok ok ok ok ok ok ok ok e ok ko ok sk s ok ok sk sk Sk sk ok sk ok b ke sk ok ok ok ke s ok s sk sk sk sk sk sk ok ke ok ok ke sk ok ok ok 3 ok ok ok ok ok ok

2920 SUB Iden_port

2930 COM /Sys_state/ @Hp87xx,Scode
2940

2950 | F POS{SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2960 ASSI GN @Hp87xx TO 800
2970 Scode=8

2980 ELSE

2990 ASSI GN @Hp87xx TO 716
3000 Scode=7

3010 END I F

3020 |

3030 SUBEND ! | den, port

3040 !
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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 5 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 insgde the instrument. These
arrays and their corresponding mnemonics are listed in Chapter 6 in Table 6-4
and Table 6-5.

1000 !Filename: ASCDATA

1010 !

1020 ! Description:

1030 ! 1. Takes a sweep, and reads the formatted

1040 ! data trace into an array. The trace

1050 ! is read as a definite length bl ock.
|
|
|

1060 2. Instructs you to renove DUT.
1070 3. Downl oads the trace back to the anal yzer
1080 as an indefinite length block.

1090 REAL Data1(1:51)

1100 !

1110 COM/sSys_state/ Q@Hp87xx,Scode

1120 ! Identify 1/0 Port

1130 CALL Iden_port

1140 !

1150 !

1160 ! Set the analyzer to neasure 51 data points
1170 QUTPUT @Hp87xx;"SENS1:SWE:POIN 51 ; *WAI"

1180 !

1190 ! Take a single sweep, |eaving the anal yzer
1200 ! in trigger hold node

1210 QUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF; :INIT1;*WAI"
1220 !

1230 ! Set up the ASCI| data format with 5

1240 ! significant digits

1250 QUTPUT @Hp87xx;"FORM:DATA ASC,5"
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1260 !

1270 ! request the channel 1 formatted data array
1280 ! from the instrunent.

1290 QUTPUT @Hp87xx;"TRAC? CH1FDATA"

1300 !

1310 ! Cet the data and put into data array Datal.
1320 ENTER @Hp87xx;Datal(*)

1330 !

1340 ! Display the first 3 nunbers in the array.
1350 DI SP "Trace: ";Data1(1);Datal(2);Datal(3);"..."
1360 !

1370 ! Use the wait tinme to visually conpare the
1380 ! nunbers to the visible data trace.

1390 WAIT 5

1400 !

1410 ! Pronpt the operator to disconnect the test
1420 ! device and then how to continue the program
1430 DI SP "Disconnect the test device -- Press Continue"
1440 PAUSE

1450 !

1460 ! Update the display line.

1470 DISP "Taking a new sweep...";

1480 1

1490 ! Take a sweep so the display shows new dat a.
1500 QUTPUT @Hp87xx ;" : INIT1;*WAI"

1510 DI SP * Done. "

1520 WAIT 5

1530 !

1540 ! Prepare the analyzer to receive the data.
1550 ! Suppress the "end" character by using a
1560 ! semicolon at end of output statement.

1570 DI SP "Downl oadi ng saved trace...";

1580 QUTPUT @Hp87xx;"TRAC CHIFDATA";

1590 !

1600 ! Send the data array one point at a tine,
1610 ! using the semicolon at the end of the

1620 ! output statement to suppress the

1630 ! end character.

1640 FOR 1=1 TO 51

1650 OUTPUT @Hp87xx;", ";Datal(I);

1660 NEXT |
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1670 |

1680 ! Now send the end character.
1690 QOUTPUT @Hp87xx;""

1700 DI SP » Done!"

1710 END

1720 |

1730 13k > e s sk sk ke e ok 3k sk ok ok sk ke ok ok ok 3k sk S 3k 3 3k 3K K o 3 ok ok ok ok ok ok 3k k6 ok 2k ok e e Sk e ok e e ke sk ok Sk ok ok ke ok k ok K ok ok
1740 ! Iden_port: Identify io port to use.

1750 ! Description: This routines sets up the I/0 port address for
1760 ! the SCPl interface. For "HP 87xx" instruments,
1770 ! the address assigned to @Hp87xx = 800 ot herwi se,
1780 ! 716.

1790 1 skoskok ke sk ke e sk ko ok ok ok ook ok sk o sk sk o sk ok ok o o ok ok sk ok ok ok o ok ok ke sk ok e ik e s ek o ook ek o ok ke ok ok ok

1800 SUB Iden_port

1810 COM /Sys_state/ @Hp87xx,Scode
1820 |

1830 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1840 ASSI GN eHp87xx TO 800
1850 Scode=8

1860 ELSE

1870 ASS| GN eHp87xx TO 716
1880 Scode=7

1890 END I F

1900 |

1910 SUBEND !Iden_port

1920 |
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REALDATA Example Program

Thi's program demonstrates how to read data arrays fromthe anal yzer and
wite them back again. The REAL, 64 data format is being used. Note that
the anal yzer outputs the data using the definite |ength bl ock syntax. This
exanpl e uses the indefinite Iength block syntax when data is being witten
back to the analyzer. Mre information about data transfer is available

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

1000!'Filename: REALDATA

1010 "

1020 ! Description

1030 !* 1. Takes a sweep, and reads the formatted
1040 N data trace into an array. The trace
1050 ! is read as a definite Iength block.

1060 ! 2. Instructs you to renove DUT.

1070 ! 3. Downl oads the trace back to the anal yzer
1080 ! as an indefinite length block

1090 DI MA$[10] ,Data1(1:51)

1100 INTEGER Digits,Bytes

1110 !

1120 COM/Sys_state/ @Hp87xx,Scode

1130 ! Identify 1/0 Port

1140 CALL Iden_port

1150 !

1160 !

1170 ! Set up the analyzer to neasure 51 data points
1180 QUTPUT @Hp87xx; "SENS1:SWE:POIN 51 ;*WAI"

1190 !

1200 ! Take a single sweep, |eaving the anal yzer
1210 ! in trigger hold node

1220 QUTPUT @Hp87xx;"ABOR; : INIT1:CONT OFF; : INIT1; *WAI"
1230 !

1240 ! Select binary block transfer.

1250 QUTPUT @Hp87xx;"FORM:DATA REAL,64"

1260 !

1270 ! Request the channel 1 formatted data array
1280 ! from the anal yzer
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1290 QUTPUT @Hp87xx;"TRAC? CH1FDATA"

1300 !

1310 ! Turn on ASCII formatting on the /O path.
1320 ! It is needed for reading the header

1330 ! information.

1340 ASSI GN @Hp87xx; FORMAT ON

1350 !

1360 ! Get the data header. "A$" will contain the
1370 ! w“#» character indicating a block data transfer.
1380 ! "Digits" will contain the nunber of characters
1390 ! for the nunmber of bytes value which follows.
1400 ENTER @Hp87xx USI NG "%,A,D";A$,Digits

1410 !

1420 ! Get the rest of the header. The nunber of
1430 ! bytes to capture in the data array will be
1440 ! placed in "Bytes". Note the use of "Digits"
1450 ! in the I MAGE string.

1460 ENTER @Hp87xx USI NG"%,"&VAL$(Digits)&"D";Bytes
1470 !

1480 ! Turn off ASCII formatting on the 1/0 path;
1490 ! it is not needed for transferring binary
1500 ! formatted data.

1510 ASSI GN @Hp87xx ; FORMAT OFF

1520 !

1530 ! CGet the data.

1540 ENTER @Hp87xx;Datal (*)

1550 !

1560 ! Turn on ASCII formatting again.

1570 ASS| GN @Hp87xx ; FORMAT ON

1580 !

1590 ! Get the "end of data" character.

1600 ENTER @Hp87xx;A$

1610 !

1620 ! Display the first three nunbers in the array.
1630 DISP "Trace: ";Datai(1);Datal(2);Datai(3);"..."
1640 !

1650 ! Use this time to visually conpare the

1660 ! nunbers to the visible data trace.

1670 WAIT 5

1680 !

1690 ! Pronpt the operator to disconnect the test

& indicates HP 8712C/14C only 8- 35



Example Programs
Transfer of Data to/from the Analyzer

1700 ! device and how to continue the program
1710 DI SP "Disconnect the test device -- Press Continue"
1720 PAUSE

1730 !

1740 ! Update the display Iine.

1750 DI SP "Taking a new sweep...";

1760 !

1770 ! Take a sweep so the display shows new dat a.
1780 OUTPUT @Hp87xx;" :INIT1;*WAI"

1790 DI SP " Done. "

1800 WAIT 5

1810 !

1820 ! Send the header for an indefinite block |ength
1830 ! data transfer.

1840 DI SP "Downl oadi ng saved trace...";

1850 QUTPUT @Hp87xx;"TRAC CH1FDATA, #0";

1860 !

1870 ! Turn off ASCI1 formatting.

1880 ASSI GN @Hp87xx; FORMAT OFF

1890 !

1900 ! Send the data array back to the anal yzer.
1910 OUTPUT @Hp87xx;Datal(*) ,END

1920 !

1930 ! Turn on ASCII formatting again.

1940 ASSI GN @Hp87xx ; FORMAT ON

1950 DI SP " Done!"

1960 END

1970 !

1980 1 5k skok sk ok sk ok ok 3¢ sk ok sk ke 3k sk e ke ke sk sk 3 ok ok sk 3K 3K K ok 3K ok ok 3k ok 3k ok 3k ok oK ok 3k ok ok sk sk ke ok 3 o ok ok 3k ok ok ok 3k ok e ok o ok ok %k
1990 ! Iden_port: ldentify io port to use.

2000 ¢ Description: This routines sets up the 1/0 port address for
2010 ! the SCPI interface. For "HP 87xx" instruments,
2020 ! the address assigned to @Hp87xx = 800 ot herw se,
2030 ! 716.

D040 ¥ stk sk s sk 3k ok sk sk sk ok s sk ke ook ok s o o sk ook sk ok sk ok ok skl ok sk sk ok sk ok ok ok ok ok e ok ok ok sk ok ok skl o sk ok ok
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2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
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SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode

| F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
ASSI GN eHp87xx TO 800
Scode=8

ELSE

ASSI GNeHp87xx TO 716
Scode=7

END | F

SUBEND !Iden_port

&9 indicates HP 8712C{14C only
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INTDATA Example Program

This program demonstrates how to read data arrays fromthe anal yzer and
wite themback again. The INTeger ,16 data format is being used. This data
format is the instrunent’s internal format. It should only be used to read
data that will later be returned to the instrunent.

The data array dimensioned in line 1100 is different fromthe arrays in either
REAL, 64 or ASCii exanples. 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 fornatted data arrays
CH1FDATA and CH2FDATA cannot be read using the | NTEGER format .

Note that the analyzer outputs the data using the definite length block
syntax. This exanple uses the indefinite | ength bl ock syntax when data is
being witten back to the analyzer. Mre informtion about data transfer is
available in Chapter 4, “Data Types and Encoding. ~

1000 "Filename: | NTDATA

1010 !t

1020 ' Description:

1030 ! 1. Takes a sweep, and reads the formatted

1040 ! data trace into an array. The trace

1050 ! is read as a definite length block.
|
|
|

1060 2. Instructs you to renmove DUT.
1070 3. Downl oads the trace back to the anal yzer
1080 as an indefinite length bl ock.

1090 DI M A$ [10]

11001 NTEGERDigits,Bytes,Datal(1:51,1:3)

1110 !

1120 com/Sys_state/ @Hp87xx,Scode

1130 ! Identify 1/0O Port

1140 CALL Iden_port

1150 !

1160 !

1170 ! Set up the analyzer to neasure 51 data points.
1180 QUTPUT @Hp87xx; "SENS1:SWE:POIN 51;*WAI"
1190 !

1200 ! Take a single sweep, |eaving the analyzer
1210 ! in trigger hold node.
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1220 QUTPUT @Hp87xx;"ABOR; : INIT1:CONT OFF; : INIT1;*WAI"
1230 !

1240 ! Select binary block transfer

1250 QUTPUT @Hp87xx;"FORM:DATA INT,16"

1260 !

1270 ! Request the channel 1 unformatted data array
1280 ! from the anal yzer.

1290 OQUTPUT @Hp87xx; "TRAC? CH1SDATA"

1300 !

1310 ! Turn on ASCII formatting on the 1/0 path;

1320 ! it is needed for reading the header infornation.

1330 ASSI GN @Hp87xx ; FORMAT ON

1340 !

1350 ! Get the data header. "a$" will contain the
1360 ! "#" character indicating a block data transfer.
1370 ' "pigits" Wi ll contain the nunber of characters
1380 ! for the nunber of bytes value which follows.
1390 ENTER eHp87xx USI NG "%,A,D";A$,Digits

1400 !

1410 ! Cet the rest of the header. The nunber of
1420 ! bytes to capture in the data array will be
1430 ! placed in "Bytes". Note the use of "Digits"
1440 ! in the I MAGE string.

1450 ENTER @Hp87xx USI NG"%,"&VAL$(Digits)&"D";Bytes
1460 !

1470 ' Turn off ASCIl formatting on the 1/0 path;
1480 ! it is not needed for transferring binary

1490 ! formatted data.

1500 ASSI GN eHp87xx; FORMAT OFF

1510 !

1520 ! CGet the data.

1530 ENTER @Hp87xx;Datal(*)

1540 !

1550 ! Turn on ASCII formatting again.

1560 ASSI GN @Hp87xx ; FORMAT ON

1570 !

1580 ! CGet the "end of data" character.

1590 ENTER @Hp87xx;A$

1600 !

1610 ! Display the first 3 nunbers; there will

1620 ! be no visible simlarity between these
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1630 ! nunbers and the data displayed on the

1640 ! anal yzer

1650 DI SP" Tr ace: ";Data1(1,1);Data1(1,2);Data1(1,3);"..."
1660 WAIT 5

1670 !

1680 ! Pronpt the operator to disconnect the test
1690 ! device and how to continue the program
1700 DI SP "Disconnect the test device -- Press Continue"
1710 PAUSE

1720 !

1730 ! Update the display line

1740 DISP "Taking a new sweep...";

1750 !

1760 ! Take a sweep so the display shows new data
1770 QUTPUT @Hp87xx ;" : INIT1; *WAI"

1780 DI SP " Done. "

1790 WAIT 5

1800 !

1810 ! Send the header for an indefinite block length
1820 ! data transfer

1830 DI SP "Downl oadi ng saved trace...";

1840 QUTPUT @Hp87xx;"TRAC CH1SDATA, #0";

1850 !

1860 ! Turn off ASCI1 formatting

1870 ASS| GN @Hp87xx; FORMAT OFF

1880 !

1890 ! Send the data back to the analyzer

1900 QUTPUT @Hp87xx;Datal(*) ,END

1910 !

1920 ! Turn on ASC| formatting

1930 ASSI GN @Hp87xx; FORMAT ON

1940 DI SP "Done!"

1950 END

1960 !

1970 1 3Kk ko ok ok ok ok ok s okok ok ok ok ok ok 3k 5K ok 3 ok o ok ok oK sk ok ok 3k 3k ok sk ok sk 3 ok o s ok ok ok Sk Sk ok s sk ok 3k ke sk sk ok ok ok ok ok ok ok Xk
1980 ! Iden_port: ldentify io port to use

1990 ! Description: This routines sets up the I/0 port address for
2000 ! the SCPl interface. For "HP 87xx" instrunents,
2010 ! the address assigned to @Hp87xx = 800 ot herw se,
2020 ! 716.

2030 1 skeokeoke sk ke s ke ok sk sk sk ke s sk sk e s s s o o o sk 3k Kk ok ok ks ok ok ok ok sk ok ok ok o ook ok ok ok ok s sk s ok ok ok ok Kk ok
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2040 SUB Iden_port

2050 COM /Sys_state/ @Hp8Txx,Scode
2060 !

2070 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2080 ASS| GN @Hp87xx TO 800
2090 Scode=8

2100 ELSE

2110 ASS| GN @Hp87xx TO 716
2120 Scode=7

2130 END I F

2140 |

2150 SUBEND !Iden_port

2160 !
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FAST-CW Example Program

Thi's program demonstrates how to setup a CW (fixed frequency)sweep with
the mninum nunber of trace points. Such a sweep allows measurenents
to made very rapidly. The program al so shows how to setup aloop which
uses a fast CW sweep, reads a marker value on the measurement trace, then
changes the CW frequency.

1000 ! Filenanme: FAST-CW
1010 !
1020 ! Description:
1030 ! Set sweep to CW and select the
1040 ! fewest nunber of points.
1050 ! Change the frequency, take a sweep,
|
|
|

1060 and use a marker to read the trace.
1070 Repeat as quickly as possible.
1080

1090 DI MFreq_str$[20]

1100 DI MMsg$ [100]

1110 !

1120 !

1130 COM/sys_state/ @Hp87xx,Scode

1140 ! Identify /0 Port.

1150 CALL Iden_port

1160 !

1170 !

1180 ! PRESET, to ensure known state.

1190 QUTPUT @Hp87xx; "SYST : PRES ; *WAI"

1200 CLEAR SCREEN

1210 !

1220 ! Set up the analyzer to neasure 3 data points.
1230 QUTPUT @Hp87xx;"SENS1:SWE:POIN 3;*WAI"

1240 !

1250 ! Select Cwdisplay and sweep.

1260 QUTPUT @Hp87xx;"Dl SP: ANN: FREQ : MODE CW
1270 QUTPUT @Hp87xx;"SENS1:FREQ:SPAN O Hz;*WAI"
1280 !

1290 ! Take a single sweep, |eaving the anal yzer
1300 ! in trigger hold node.
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1310 QUTPUT @Hp87xx;"ABOR; : INIT1:CONT OFF ; *WAI"
1320 |

1330 ! Turn on Marker 1

1340 QUTPUT @Hp87xx; "CALC:MARK1 ON'

1350 |

1360 Count=0

1370 TO=TI MEDATE

1380 ! Step from 175 Mz 463 Mz by 6 Mz
1390 FOR Freq=175 TO 463 STEP 6

1400 ! Take a sweep

1410 Freq_str$=VAL$ (Freq)&" Miz"

1420 QUTPUT @Hp87xx;"SENS1:FREQ:CENT " ;Freq_str$
1430 OQUTPUT @Hp87xx; "INIT1 ;*WAI"

1440 |

1450 ! Set marker to frequency

1460 OUTPUT @Hp87xx;"CALC:MARK:X ";Freq_str$
1470 |

1480 ! Query the marker value

1490 OUTPUT @Hp87xx ; "CALC:MARK:Y?"

1500 ENTER @Hp87xx ; Response

1510 |

1520 I Display the first three nunbers in the array.
1530 Msg$="" "&Freq_str$&": "&VAL$(Response)&"’"
1540 OUTPUT @Hp87xx;"DISP:ANN:MESS ";Msg$

1550 PRI NT Msg$

1560 Count=Count+1

1570 NEXT Freq

1580 TI =TI MEDATE

1590 PRI NT "Sweeps per second: ";Count/(T1-TO)
1600 DI SP " Sweeps per second: ";Count/(T1-TO)
1610 END

1620 |
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1630 1 skttt sk ke ke s s ok ook ok ks sk e sk s s s sk ok sk ok e sk sk ok sk ok ok sk ok ook ok sk ok ok ok ok ok ok ook o skokok ok ok ok ok

1640 ! Iden_port: ldentify io port to use.

1650 ! Description: This routines sets up the I/0O port address for

1660 ! the SCPl interface. For "HP 87xx" instrunents,
1670 ! the address assigned to @Hp87xx = 800 ot herwi se,
1680 ! 716.

1690 1 kakakokokok sk sk sk ok ki ok ok sk ok sk o o o ok ok ok ok oK o ok o ok oK s ke sk sk ok ok o sk s sk ook ok ok sk sk ko ok koK

1700 SUB Iden_port

1710 COM /Sys_state/ @Hp87xx,Scode
1720 |

1730 | F POS(SYSTEM$ ("'SYSTEM ID"),"HP 87")<>0 THEN
1740 ASSI GN eHp87xx TO 800
1750 Scode=8

1760 ELSE

1770 ASS| GN eHp87xx TO 716
1780 Scode=7

1790 END I F

1800 !

1810 SUBEND !Iden_port

1820 !
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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 aso demonstrates the use of
the *OPC? command.

Performing a reflection cdibration. The calibration is Full
Band (performed over the instrument’s preset source
settings). This example aso demongtrates the detection of
front panel key presses, the use of softkeys, and the use of
the *OPC? 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 ca

kit definitions. This example is NOT a program. It is an
instrument state file example. This type of file enables the
user to cdibrate the analyzer for use with connector types
that are not in the firmware. See “Writing and Editing Y our
Own Cd Kit File’ in Chapter 6 of the User’'s Guide.
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TRANCAL Example Program

This program demonstrates a transmission caibration performed over
user-defined source settings (frequency range, power and number of points).
The operation complete query is used a 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.

1000 ! Filename: TRANCAL

1010'!

1020 ! Cuide user through a transm ssion cal.

1030 !

1040 !

1050 COM/Sys_state/ @Hp87xx,Scode

1060 ! Identify 1/0O Port

1070 CALL Iden_port

1080 !

1090 !

1100 ! Configure the analyzer to measure transm ssion
1110 ! on channel 1.

1120 QUTPUT @Hp87xx; ""'SENS1:FUNC ' XFR: PON RAT 2,0’ ; DET NBAN ; *WAI"
1130 !

1140 ! Select a calibration kit type.

1150 QUTPUT @Hp87xx; "SENS:CORR:COLL:CKIT ’*COAX,7MM,TYPE-N,50,FEMALE’"
1160 !

1170 ! Select a transmssion calibration for the current
1180 ! analyzer settings. The "IST:0FF" ensures that
1190 ! the current settings will be used.

1200 OUTPUT @Hp87xx;"SENS1:CORR:COLL:IST OFF;METH TRAN1"
1210'!

1220 ! Pronpt the operator to make a through

1230 ! connection.

1240 DI SP "Connect THRU - Press Conti nue"

1250 PAUSE

1260 DI SP "Measuring THRU"

1270 !

1280 ! Anal yzer measures the through.

1290 QUTPUT @Hp87xx; "SENS1:CORR:COLL STAN1; *0PC?"

1300 !
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1310 ! Wit until the neasurement is conplete.
1320 ENTER @Hp87xx ;0pc
1330 DISP "Calculating Error Coefficients"
1340 !
1350 ! Tell the analyzer to calculate the
1360 ! error coefficients after the measurenent
1370 ' is made, and then save for use during
1380 ! subsequent transmission neasurenents.
1390 ! Note that this is not the same as using
1400 ! the SAVE RECALL key functionality.
1410 OUTPUT @Hp87xx; "SENS1:CORR:COLL: SAVE; *0PC?"
1420 !
1430 ! Wait for the calculations and save to be
1440 ! conpl et ed.
1450 ENTER @Hp87xx;Opc
1460 DISP "User Defined TRANSM SSION CAL COWPLETED! "
1470 END
1480 !
1490 ¥ koo ok ok ok ok sk ok sk k o ok ok sk Sk ok sk ok ke ok ok ok sk ok ok ok Sk ok ok e ok ok sk e o ok ok ok ke s sk ok o ok ok e sk ok 3k ok ok ok ok ok ok ok ok ok ok
1500 ! Iden_port: Identify io port to use.
1510 ! Description: This routines sets up the |/0O port address for
1520 ! the SCPl interface. For "HP 87xx" instrunents,
1530 ! the address assigned to @Hp87xx = 800 ot herwi se,
1540 ! 716.

1550 1 stk ke s s i s e e sk s sk o sk ok o ok o oo sk o ek e sk ok ke sk sk s s sk sk sk ok ok o ok ok ok ok sk ok ok ook ok ok ok ok sk ok ok

1560 SUB Iden_port

1570 COM /Sys_state/ @Hp87xx,Scode
1580 |

1590 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1600 ASS| GN eHp87xx TO 800
1610 Scode=8

1620 ELSE

1630 ASS| GN @Hp87xx TO 716
1640 Scode=7

1650 END I F

1660 |

1670 SUBEND !Iden_port

1680 |
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REFLCAL Example Program

This program demonstrates a reflection calibration performed over the
preset source settings (frequency range, power and nunmber of points). The
operation conplete query is used at each step in the process to make sure
the steps are taken in the correct order. Mre information on calibration is
available in the User's Guide.

1000 !'Filename: REFLCAL

1010 !

1020 ! Cuide user through a reflection cal.
1030 !

1040 DI MMsg$ [50]

1050 !

1060 com/Sys_state/ Q@Hp87xx,Scode,Internal

1070 ! Identify I/0O Port

1080 CALL Iden_port

1090 !

1100 !

1110 ! Configure the analyzer to neasure

1120 ! reflection on channel 1.

1130 QUTPUT @Hp87xx;"SENS1:FUNC *XFR:POW:RAT 1,0’ ;DET NBAN;*WAI"
1140 !

1150 ! Select Calibration Kit for 50 ohm instrunents.

1160 QUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT ’COAX,7MM,TYPE-N,50,FEMALE’"
1170 !

1180 ! Select Calibration Kit for 75 ohm instrunents.

1190 ! (Comment out the 50 ohmline above and unconment the |ine
1200 ! bel ow.)

1210 ! OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT *COAX,7MM,TYPE-N,75,FEMALE’ "
1220 !

1230 ! Select a reflection calibration for the current

1240 ! analyzer settings. The "IST:0FF" ensures that

1250 ! current settings wll be used.

1260 QUTPUT @Hp87xx;"SENS1:CORR:COLL:IST OFF;;METH REFL3"

1270 !

1280 ! Pronpt the operator to connect an open.

1290 Msg$="Connect OPEN'

1300 GOSUB Cet - conti nue
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1310 DISP "Measuring OPEN'
1320 !
1330 ! Measure the open.
1340 QUTPUT @Hp87xx; "SENS1:CORR:COLL STAN1;*0PC?"
1350 !
1360 ! Wit until the nmeasurenent of the open
1370 ! is conplete.
1380 ENTER @Hp87xx;0pc
1390 !
1400 ! Pronpt the operator to connect a short.
1410 Msg$="Connect SHORT"
1420 GOSUB Cet - conti nue
1430 DI SP "Measuring SHORT"
1440 !
1450 ! Measure the short.
1460 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN2;*0PC?"
1470 !
1480 ! Wit until measurement of the short
1490 ! is conplete.
1500 ENTER @Hp87xx ; Opc
1510 !
1520 ! Pronpt operator to connect a |oad.
1530 Msg$="Connect LOAD"
1540 GOSUB Get-continue
1550 DI SP "Measuring LOAD'
1560 !
1570 ! Measure the |oad.
1580 QUTPUT @Hp87xx;"SENS1:CORR:COLL STAN3;*0PC?"
1590 ! Wait until nmeasurenment of the |oad
1600 ! is conplete.
1610 ENTER @Hp87xx ; Opc
1620 DISP "Calculating Error Coefficients"
1630 !
1640 ! Tell the analyzer to calculate the
1650 ! error coefficients, and then save
1660 ! for use during subsequent reflection
1670 ! neasurenents. Note that this is not
1680 ! the same as using the SAVE RECALL key
1690 ! functionality.
1700 QUTPUT @Hp87xx; "SENS1:CORR :COLL : SAVE; *0PC?"
1710 !

&9 indicates HP 8712C[14C only 8-49



Example Programs

Calibration

1720 ! Wait for the calculations to be conpleted
and the calibration saved.

1730 !

1740 ENTER @Hp87xx ; Opc
1750 DISP "Full Band REFLECTION CAL COVPLETED "

1760 STCP

1770 !

1780 Get-continue: ! Subroutine to handle operator pronpts.
1790 !

1800 ! "Internal" is determned above based on the
1810 ! control ler.

1820 | F Internal=1 THEN

1830 !

1840 ! If internal control, then use the display
1850 ! line for the pronpt.

1860 Dl SP Msg$&" - Press Measure Standard"
1870 !

1880 ! Use the softkey 2 for the response; |oop
1890 ! while waiting for it to be pressed.

1900 ON KEY 2 LABEL "Measure Standard" RECOVER Go-on
1910 LOOP

1920 END LOOP

1930 ELSE

1940 !

1950 ! If external control, clear the key queue
1960 ! so previous key presses will not interfere.
1970 OUTPUT @Hp87xx; "SYST :KEY : QUE: CLE"

1980 !

1990 ! Use the BEG N key for the response.

2000 Dl SP Msg$&" - Press BEG N to continue”
2010 !

2020 ! Turn on the key queue to trap all key

2030 ! presses.

2040 QUTPUT @Hp87xx;"SYST:KEY: QUE ON'

2050 !

2060 ! Loop while waiting for a key to be

2070 ! pressed.

2080 LOoP

2090 ! Query the device status condition

2100 ! register.

2110 OUTPUT @Hp87xx ; "STAT : DEV: COND?"

2120 ENTER @Hp87xx;Dev_cond

8-50
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2140
2150
2160
2170
2180

2190 !

2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
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I Check the bit that indicates a key press.
| FBIT(Dev_cond,0)=1 THEN
OUTPUT @Hp87xx; "SYST:KEY?"
ENTER@Hp87xx ;Key_code
END I F
|
I Stop looping if the BEGN key was pressed.
EXI'T | F Key_code=40
END LOCP
Key_code=0
END I F
|

Go-on: ! Subroutine to turn off the softkeys
I on the analyzer and the conputer,

I and return to main body of the

' program

OFF KEY

RETURN

END

1 sk ok 5k ok ok 3k 5k 3k 5k 3k ok 3k ok ok ok S 2k ok 3k 3k 3k 3k 3k 3k 3k 3k 3K ok 5K K ok 3 2k S s ok s ok ok s ko ke sk ok ok 3k ok ok ok ok sk ok ok e sk ok ok ok ok ok %k
! Iden_port: Identify io port to use.

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

! the SCPl interface. For "HP 87xx" instrunents,

! the address assigned to @Hp87xx = 800 ot herw se,
! 716.
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2410 SUB Iden_port

2420 COM /Sys_state/ @Hp87xx,Scode,Internal
2430 |

2440 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2450 ASSI GNeHp87xx TO 800

2460 Scode=8

2470 Internal=1

2480 ELSE

2490 ASS| GN eHp87xx TO 716

2500 Scode=7

2510 Internal=0

2520 END I F

2530 |

2540 SUBEND !Iden_port

2550 |
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LOADCALS Example Program

This program demonstrates how to read the correction arrays from the
analyzer and write them back again. The INTeger , 16 data format is being
used because the data does not need to be interpreted, only stored and
retrieved. More information about caibration is available in the User's Guide.

The size of the arrays into which the datais read is critical. If they are not
dimensioned correctly the program will not work. Most correction arrays,
including the factory default (DEF) and the full band (FULL, preset source
settings) arrays have 801 points. For user defined calibrations (USER) the
number of points must be determined. If the number of points is other than
801, lines 1110 and 1790 will need to be changed to alocate 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.
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1000 !'Filename: LOADCALS

1010 !

1020 ! Description:

1030 ' 1. Query the calibration arrays, based on
1040 ! the current nmeasurement (trans/refl).
1050 ! 2. Change nunber of points to 801.

1060 ! 3. Download the calibration arrays back
1070 ! into the analyzer.

1080 !

1090 DI MFunc$[20],4$[10]

1100 I NTEGER Swap, Arrays, Digits, Bytes, Points
1110 | NTEGERCorr1(1:801,1:3),Corr2(1:801,1:3) ,Corr3(1:801,1:3)
1120 !

1130 com/Sys_state/ @Hp87xx,Scode

1140 ! ldentify 1/0 Port

1150 CALL Iden_port

1160 !

1170 |

1180 ! Query the neasurenent paraneter.

1190 QUTPUT @Hp87xx; "'SENS1:FUNC?"

1200 !

1210 ! Read the analyzer's response.

1220 ENTER@Hp87xx; Func$

1230 |

1240 ' Set up a SELECT/ CASE depending on the
1250 | response.

1260 SELECT Func$

1270 |

1280 ! This is the transmssion case, a ratio of
1290 ! the powers neasured by detector 2 (B) and
1300 ! detector 0 (R).

1310 CASE """XFR:POW:RAT 2, o"""

1320 !

1330 ! The transmssion calibration has only one
1340 ! correction array.

1350 Arrays=1

1360 !

1370 ! This is the reflection case, a ratio of
1380 ! the powers measured by detector 1 (A) and
1390 ! detector 0 (R).

1400 CASE """XFR:POW:RAT 1, o"""
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1410 !
1420 ! The reflection calibration has 3 correction
1430 ! arrays.
1440 Arrays=3
1450 END SELECT
1460 !
1470 ! Select the 16 bhit integer binary data format.
1480 QUTPUT @Hp87xx;"FORM:DATA INT, 16"
1490 !
1500 ! Select normal byte order.
1510 QUTPUT @Hp87xx ; "FORM:BORD NORM"
1520 !
1530 ! Request the first correction array fromthe a
1540 ! anal yzer.
1550 QUTPUT @Hp87xx;"TRAC? CH1SCORR1"
1560 !
1570 ! Turn on ASCII formatting on the 1/0 path
1580 ! to read the header information.
1590 ASSI GN @Hp87xx; FORMAT ON
1600 !
1610 ! Get the header, including the nunber of
1620 ! of characters that will hold the nunber
1630 ! of bytes value which follows.
1640 ENTER @Hp87xx USI NG"%,A,D";A$,Digits
1650 !
1660 ! Get the rest of the header. The nunber
1670 ! of bytes to capture in the correction
1680 ! array will be placed in "Bytes". Note
1690 ! the use of "Digits" in the IMAGE string.
1700 ENTER @Hp87xx USI NG"%,"&VAL$(Digits)&"D";Bytes
1710 !
1720 ! Determine the nunber of points from the
1730 ! nunber of bytes (6 bytes per point).
1740 Points=Bytes/6
1750 !
1760 ! This exanple was set up in line 1110 above
1770 ! for 801 points. Edit this line and [ine 1110
1780 ! to allow other dinensions.
1790 | F Points<>801 THEN
1800 DISP "Arrays are not dinensioned for this calibration”

1810 STOP
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1820 END I F

1830 DI SP "Upl oading (querying) calibration arrays . . . .©
1840 !

1850 ! Turn off ASCII formatting on the /O path.
1860 ASSI GN @Hp87xx; FORMAT OFF

1870 !

1880 ! Get the first error correction array.
1890 ENTER @Hp87xx ; Corri(*)

1900 !

1910 ! Turn on ASCI| formatting

1920 ASSI GN @Hp87xx; FORMAT ON

1930 !

1940 ! Get the "end of data" character.

1950 ENTER @Hp87xx;A$

1960 !

1970 ! For the reflection there are two nore
1980 ! arrays to read

1990 | F Arrays=3 THEN

2000 !

2010 ! Request and read in the second

2020 ! correction array.

2030 OUTPUT @Hp87xx; "TRAC? CH1SCORR2"
2040 Read_array(@Hp87xx,Corr2(*))
2050 !

2060 ! Request and read in the third
2070 ! correction array.

2080 OUTPUT @Hp87xx;"TRAC? CH1SCORR3"
2090 Read_array (@Hp87xx,Corr3(*))
2100 END I F

2110 DISP "Calibration arrays have been upl oaded. "
2120 WAIT 5

2130 DI SP "Downl oading (setting) calibration arrays . . . ."
2140 !

2150 I Turn off correction before witing a

2160 ! calibration back into the analyzer

2170 QUTPUT @Hp87xx;"SENS1:CORR:STAT OFF"

2180 !

2190 ! Set the nunber of points for the correction
2200 ! arrays. (Not necessary in this exanple
2210 ! but shown for enphasis.)

2220 OUTPUT @Hp87xx; "SENS1:SWE:POIN" ;Points
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2230 !

2240 ! Prepare the analyzer to receive the first
2250 ! correction array in the indefinite block
2260 ! length format

2270 QUTPUT @Hp87xx;"TRAC CH1SCORR1, #0";
2280 !

2290 ! Turn off ASCII formatting.

2300 ASSI GN @Hp87xx ; FORMAT OFF

2310 !

2320 ! Send the first correction array to the
2330 ! analyzer. The array transfer is

2340 ! terminated with the "END' signal.

2350 QUTPUT @Hp87xx;Corri(*),END

2360 !

2370 ! Turn on ASCI| formatting

2380 ASSI GN @Hp87xx; FORMAT ON

2390 !

2400 ! For a reflection array downl oad, there
2410 | are two nore arrays

2420 | F Arrays=3 THEN

2430 !

2440 ! Prepare the analyzer to receive the
2450 ! 2nd array, then output it.

2460 OUTPUT @Hp87xx;"TRAC CH1SCORR2, ";
2470 Write_array(@Hp87xx,Corr2(*))
2480 !

2490 ! Prepare the analyzer to receive the
2500 ! 3rd array, then output it.

2510 OUTPUT @Hp87xx;"TRAC CH1SCORR3, ";
2520 Write_array(@Hp87xx,Corr3(*))

2530 END | F

2540 !

2550 ! Turn on the calibration just downl oaded.

2560 OQUTPUT @Hp87xx; "SENS1:CORR:STAT ON; *WAI"

2570 DISP "Calibration arrays have been downl oaded. "
2580 END

2590 !

2600 ! Subprogram for reading binary data array from
2610 ! the analyzer. The command requesting a specific
2620 ! data array has already been sent prior to

2630 ! calling this subprogram
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2640 !

2650 SUBRead_array (@Hp87xx,INTEGER Array(*))

2660 DI Mag[10]

2670 INTEGER Digits,Bytes

2680 ASSI GN @Hp87xx ; FORMAT ON

2690 ENTER @Hp87xx USI NG"%,A,D";A$,Digits

2700 ENTER @Hp87xx USI NG "%, "&VAL$ (Digits)&"D";Bytes
2710 ASSI GN @Hp87xx ; FORMAT OFF

2720 ENTER @Hp87xx; Array (*)

2730 ASSI| GN @Hp87xx ; FORMAT ON

2740 ENTER@Hp87xx;A$

2750 SUBEND

2760 !

2770 ! Subprogramfor witing binary data array to

2780 ! the analyzer. The conmand requesting a specific
2790 ! data array has already been sent prior to

2800 ! calling this subprogram

2810 !

2820 SUBWrite_array(@Hp87xx,INTEGER Array(*))

2830 OUTPUT @Hp87xx ; "#0";

2840 ASS| GN @Hp87xx ; FORMAT OFF

2850 OUTPUT @Hp87xx ; Array (*) ,END

2860 ASS| GN @Hp87xx ; FORMAT ON

2870 SUBEND

2880 !

2890 1 ki sk ok sk ok sk ok ok ok ok ke ke ke ke sk ok e ke e sk e sk ok ok ok 3K ok 3k 3k 3k 3 e s e e e sk ok e Sk o sk ok K i 3k 3K 3K ok ok ok sk ke ok 3k ke ok e ok
2900 ! Iden_port: Ildentify io port to use.

2910 ! Description: This routines sets up the I/0O port address for

2920 ! the SCPI interface. For "HP 87xx" i nstruments,
2930 ! the address assigned to @Hp87xx = 800 ot herw se,
2940 ! 716.

2950 1 skakok sk skok ok ok ok ok ok ok sk s ke ke ke ke ke ke sk ok ok sk sk ok 3k ok ok Sk sk ek e sk ke e e s sk sk ke o ok ok oK oK oK 3K 3K 3K 3K ok 3K Sk ok ok ke ok e ok ok
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2960 SUB Iden_port
2970 COM /Sys_state/ @Hp87xx,Scode
2980 |
2990 | F POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
3000 ASSI GN eHp87xx TO 800
3010 Scode=8
3020 ELSE
3030 ASS| GN eHp87xx TO 716
3040 Scode=7
3050 END | F
3060 !
3070 SUBEND !Iden_port
3080 !
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CALKIT Example Program

This instrument state file demonstrates the type of file required to downl oad
user-defined cal i bration kits. I'b see an exanple of using this feature, refer to
“Witing or Editing Your Oan Cal Kit File", in Chapter 6 of the User's Quide.

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

1

12 1§ Thisis a Cal Kit definition file, which

13 !$ wuses the same format as a BASIC program

14 '$ Lines that contain "! $" are coments.

15 I$

16 !$ Put your Cal Kit file on adisk, and use the

17 !'$ analyzer * s [sAvE RecALL] [Recall St at e] keys

18 !$ to load your custom Cal Kit into the analyzer.
\

30 ‘!$ Definitions for 50 Chmjack (FEMALE center

contact) test
40 !$ ports, plug (MALE center contact) standards.
\

60 | OPEN $ HP 85054-60027 Open Gircuit Plug

70 ! zo 50.0 $ ohns

80 ! DELAY 57.993E-12 $ Sec
90 ! LCSS 0.8E+9 $ Ohms/Sec
100 CO 88.308E-15 $ Far ads

|

! C 1667.2E-27 $ Far ads/ Hz
120 ! C2 -146.61E-36 $ Farads/Hz"2

!

|

130 C3 9.7531E-45 $ Farads/Hz"3

140 !

150 ! SHORT: $ HP 85054- 60025 Short Circuit Plug
160 ! zo 50.0 $ ohns

170 ! DELAY 63.078E-12 $ Sec

180 ! LCSS 8.E+8 $ Ohms/Sec

190 !

200 ! LOAD: $ HP 00909- 60011 Broadband Load Pl ug
210 ! zo 50.0 $ ohns

220 ! DELAY 0.0 $ Sec

230 ! LOSS 0.0 $ Ohms/Sec
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240 |
250 | THRU: $ HP 85054-60038 Plug to Plug Adapter
260 | z0o 50.0 $ ohms

270 ! DELAY 196.0E-12 $ Sec
280 ! LSS 2.2E+9 $ Ohms/Sec
290 |

300 END
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Instrument State and Save/Recall

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

SAVERCL Saving and recaling instrument states, cdlibrations and data.
The example aso demonstrates saving data in an ASCII Ele
that includes both magnitude and frequency information.
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LEARNSTR Example Program

This program demonstrates how to upload and download instrument states
using the learn string. The learn string is afast and easy way to read an
instrument state. It is read out using the *LRN? query (an IEEE 488.2
common commands). To restore the learn string Smply output the string to
the andyzer.

The learn string contains @ mnemonic at the beginning that tells the andyzer
to restore the instrument state.

The learn gtring is transferred as a block. The header is ASCII formatted and
the data is in the instrument’s internd 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 Stri ng data>"

The *“long” learnstring, in addition to the instrument state like the normal

learnstring, will include data and calibration arrays IF they are selected using
the Define Save function under SAVE/RECALL. The SCPI equivdent command
for saving the calibration arrays is added before the “long” learnstring query.
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1000 !Filename: LEARNSTR
1010 !
1020 ! Description
1030 ! 1. Query the learn string
1040 ! 2. Preset the analyzer
1050 ! 3. Send the learn string,
!
!

1060 restoring the previous state
1070 !

1080 DI MLearnstr$[20000]

1090 !

1100 COM/Sys_state/ @Hp87xx,Scode

1110 ! Identify /0O Port

1120 CALL Iden_port

1130 !

1140 !

1150 ! Request the learnstring. If the "long"
1160 ! learnstring is desired, comment the Iine
1170 ! bel ow, and uncomment the line after it.
1180 ! The "long" learnstring, in addition to
1190 ! the instrunent state |ike the norma

1200 ! learnstring, will include data and

1210 ! calibration arrays IF they are selected
1220 ! using the Define Save function under

1230 ! SAVE RECALL. The SCPI equival ent conmmand
1240 ! for saving the calibration arrays is

1250 ! added before the "long" learnstring query.
1260 QUTPUT @Hp87xx ;" *LRN?"

1270 ! QUTPUT @Hp87xx;"MMEM:STOR:STAT:CORR ON; : SYST:SET:LRNL?"
1280 !

1290 ! Read the learnstring from the anal yzer
1300 ! The USING "-K" format allows the data
1310 ! being transmtted to include characters
1320 ! (such as the line feed character) that
1330 ! would otherwise termnate the |earnstring
1340 ! request prematurely.

1350 ENTER @Hp87xx US| NG "-K" ;Learnstr$

1360 DISP "Learn string has been read"

1370 WAIT 5

1380 !

1390 ! Preset the analyzer

1400 QUTPUT @Hp87xx ; "SYST: PRES ; *OPC?"
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1410 |

1420 ! Wit for the preset operation to conplete.
1430 ENTER @Hp87xx;0pc

1440 DISP "Instrument has been PRESET"

1450 WAIT 5

1460 |

1470 ! Qutput the learnstring to the analyzer.
1480 ! The menonic is included in the string,
1490 ! so no command precedi ng "Learnstr$" i s
1500 ! necessary.

1510 QUTPUT @Hp87xx ;Learnstr$

1520 DISP "Instrument state has been restored"

1530 END

1540 |

1550 1 sk ke skt sk sk sk ok o ok sk ok ok ok s ok o ko o o ks sk ke sk o ok ks o ok ok o ek ok ok o ok ko ok ok ok ok
1560 ! Iden_port: Identify io port to use.

1570 ! Description: This routines sets up the I/0O port address for
1580 ! the SCPI interface. For "HP 87xx" instrunents,
1590 ! the address assigned to @Hp87xx = 800 ot herw se,
1600 ! 716.

L1E10 1 Akokakokokkok sk ok o o ook ook sk sk ok o o o o ok o s sk ok ok ok o ks s s s s s sk ok ok sk ok e s o ok o o K oK ok ook

1620 SUB Iden_port

1630 COM /Sys_state/ @Hp87xx,Scode
1640 |

1650 | F POS( SYSTEMB( " SYSTEMID"),"HP 87")<>0 THEN
1660 ASS| GN eHp87xx TO 800

1670 Scode=8

1680 ELSE

1690 ASS| GN @Hp87xx TO 716

1700 Scode=7

1710 END I F

1720 |

1730 SUBEND !Iden_port

1740 |
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SAVERCL Example Program

This program demonstrates, how to save instrument states, calibrations
and data to a mass storage device. The device used in this exanple is the
analyzer's internal 3.5 disk drive. The only change needed to use this

program with the internal non-volatile memory is to change the mass storage

unit specifier.

The three choices are the internal floppy disk drive (INT:), the interna
non-volatile menory, (MEM: ), and the internal volatile menory, (RAM:).

Lines 1110-1320 are an exanple of saving an instrument state and
calibrationonthe internal floppy disk drive.

Lines 1460-1470 are an exanple ofrecal | ingthat instrument state and
cal i bration

Lines 1510-1560 are an exanple of saving a data trace (magnitude and

frequency val ues) to an ASCII formatted file on the internal floppy disk drive
This file cannot be recalled into the instrument. It can, however, be inported

directly into spreadsheets and word processors

1000 !'Filename: SAVERCL

1010 !

1020 !

1030 com/Sys_state/ @Hp87xx,Scode

1040 ! ldentify 1/0 Port

1050 CALL Iden_port

1060 !

1070 !

1080 ! Select the internal floppy disk drive

1090 ! as the mass storage device

1100 QUTPUT @Hp87xx ; "MMEM:MSIS' | NT: "'

1110 !

1120 ! Turn on the saving of the instrunent state
1130 ! as part of the "Define Save" function under
1140 ! SAVE RECALL

1150 OUTPUT @Hp87xx; "MMEM:STOR:STAT:IST ON'

1160 !

1170 ! Turn on the saving of the calibration
1180 ! as part of the "Define Save" function under
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1190 ! SAVE RECALL.

1200 OUTPUT @Hp87xx; "MMEM:STOR:STAT:CORR ON

1210 !

1220 ! Turn off the saving of the data

1230 ! as part of the "Define Save" function under

1240 ! SAVE RECALL.

1250 QUTPUT @Hp87xx ; "MMEM:STOR:STAT: TRAC OFF"

1260 !

1270 ! Save the current defined state (STAT 1) into

1280 ! a file named "FILTER'. Use *0PC? to make

1290 ! sure the operation is conpleted before any

1300 ! other operation begins

1310 QUTPUT @Hp87xx;"MMEM:STOR:STAT 1,’FILTER’ ; *OPC?"

1320 ENTER @Hp87xx ; Opc

1330 DISP "Instrument state and calibration have been saved"
1340 !

1350 ! Preset the instrument so that the change in state
1360 ! is easy to see when it is recalled.

1370 QUTPUT @Hp87xx; "SYST : PRES ; *OPC?"

1380 ENTER @Hp87xx;0pc

1390 DISP "Instrument has been PRESET"

1400 WAIT 5

1410 !

1420 ! Recall the file "FILTER' fromthe interna

1430 ! floppy disk drive. This becomes the new instrunent
1440 ! state. Use of the *0PC query allows hold off of
1450 ! further commands until the analyzer is reconfigured
1460 QUTPUT @Hp87xx;"MMEM:LOAD:STAT 1,’INT:FILTER’;*0PC?"
1470 ENTER @Hp87xx; Opc

1480 !

1490 ! Take a single sweep to ensure that valid neasurenent
1500 ! data is acquired

1510 QUTPUT @Hp87xx;"ABOR; : INIT:CONT OFF; : INIT; *WAI"

1520 DISP "Instrunment state and calibration have been recal | ed"
1530 !

1540 ! Save that neasurenent data into an ASCII file.

1550 ! call ed "DATA0001" on the internal floppy disk drive.
1560 QUTPUT @Hp87xx;"MMEM:STOR:TRAC CH1FDATA,’INT:DATA0001’"
1570 DISP "Data has been saved (ASCI| format)"

1580 END

1590 !
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1600 1 kskokest sk sk ok ok ook ok ok ok skl s sk ok ok sk sk ok sk ok ok ok ok sk s e sk ok e sk o ok ok sk 33k ke ok ok sk 3k ok ok ok o ok ok

1610 ! Iden_port: Identify io port to use.

1620 ! Description: This routines sets up the I/O port address for

1630 ! the SCPI interface. For "HP 87xx" instrunents,
1640 ! the address assigned to @Hp87xx = 800 ot herwi se,
1650 ! 716.

TEGO 1 stk ok sk s sk o s o ok e e sk ok sk ok g ook sk ok ok sk ke sk ok e ok st ok sk ook ok o sk sk s ok ok ok ok ok ke ok o ok oKk ok ok ok ook K

1670 SUB Iden_port

1680 COM /Sys_state/ @Hp87xx,Scode
1690

1700 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1710 ASS| GN eHp87xx TO 800
1720 Scode=8

1730 ELSE

1740 ASSI GN eHp87xx TO 716
1750 Scode=7

1760 END I F

1770 |

1780 SUBEND !Iden_port

1790 |
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PRINTPLT

PASSCTRL

FAST-PRT

Using the serial and parald ports for hardcopy output. The
example also demongtrates plotting test results to an HPGL
file.

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

Provides fast graph dumps to PCL5 printers.
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PRINTPLT Example Program

This program demonstrates how to send a hardcopy to a printer on the serid
interface. This is done by sdlecting 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 example to 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 Operationa Status Register). More
information on printing or plotting is available in the User's Guide.

Lines 1170-1400 demonstrate sending a hardcopy output to a printer
connected to the serid port. The same program could be used to send
hardcopy output to a device on the paralel port. The only changes would be
deleting lines 1230-1280 and changing line 1200 to read HCOP : DEV : PORT
PAR.

Lines 1430-1680 demonstrate how to create an HPGL file (plotter language)
and send it to the disk in the internd 3.5" disk drive.

1000 !Filename: PRINTPLT

1010 !

1020 ! Description:

1030 ! 1. Select serial port. Configure it.
1040 ! 2. Dump table of trace values.

1050 ! 3. Re-configure har dcopy itens to dunp.
1060 ! 4. Dump HP-GL file to interna floppy.
1070 !

1080 !

1090 COM /sys_state/ @Hp87xx,Scode

1100 ! Identify /0O Port

1110 CALL Iden_port

1120 |

1130 !

1140 ! Select the output |anguage (PCL-Printer
1150 ! Control Language) and the hardcopy port
1160 ! to serial.

1170 QUTPUT @Hp87xx;"HCOP:DEV:LANG PCL;PORT SER"
1180 |

1190 ! Select baud rate to 19200.

1200 OUTPUT @Hp87xx;"SYST:COMM: SER: TRAN : BAUD 19200"
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1210 !

1220 ! Sel ect the handshaking protocol to Xon/Xoff.
1230 QUTPUT @Hp8T7xx;"SYST:COMM:SER: TRAN : HAND XON"
1240 !

1250 ! Select the type of output to table, which
1260 ! is the same as the softkey List Trace

1270 ! Values under the Define Hardcopy nenu.
1280 QUTPUT @Hp87xx; "HCOP : DEV : MODE TABL"

1290 !

1300 ! Send the command to start a hardcopy, and
1310 ! use *0OPC query to make sure the hardcopy is
1320 ! conplete before continuing.

1330 QUTPUT @Hp87xx ; "HCOP ; *OPC?"

1340 ENTER @Hp87xx;0pc

1350 DI SP "Hardcopy to serial printer - COWLETE "
1360 !

1370 ! Select the HPG |anguage and the hardcopy
1380 ! port to be the currently selected mass nemory
1390 ! devi ce.

1400 QUTPUT @Hp87xx;"HCOP:DEV:LANG HPGE.; PORT MVEM
1410 !

1420 ! Include trace data in the plot.

1430 OUTPUT @Hp87xx; "HCOP: ITEM:TRAC:STAT ON'

1440 !

1450 ! Turn graticule off in the hardcopy dunp.
1460 OUTPUT @Hp87xx; "HCOP: ITEM:GRAT : STAT OFF"

1470 !

1480 ! Include frequency and neasurement

1490 ! annotation.

1500 QUTPUT @Hp87xx; "HCOP: ITEM:ANN:STAT ON'

1510 !

1520 ! Include marker synbols.

1530 OUTPUT @Hp87xx; "HCOP: ITEM:MARK: STAT ON'

1540 !

1550 ! Include title (and/or time/date if

1560 ! already selected).

1570 OUTPUT @Hp87xx; "HCOP: ITEM:TITL:STAT ON'

1580 !

1590 ! Define the hardcopy to be both the graph
1600 ! and a marker table.

1610 QUTPUT @Hp87xx; "HCOP : DEV : MODE GMAR"
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1620 |

1630 ! Send the command to plot and use *0PC
1640 ! query to wait for finish.

1650 OUTPUT @Hp87xx; "HCOP;*0PC?"

1660 ENTER@Hp87xx;0Opc

1670 DISP "Plot to floppy disk - COWLETE "

1680 END

1690 |

1700 1 stk sk s s 3 o ko s s e s o e sk kol sk kol sk o o ok ko ko ok s s s o ok ok sk e sk s s ok sk ok ok sk sk s sk sk o o ok ok ok
1710 ! Iden_port: Identify io port to use.

1720 ! Description: This routines sets up the 1/0 port address for
1730 ! the SCPI interface. For "HP 87xx" i nstruments,
1740 ! the address assigned to @Hp87xx = 800 ot herwi se,
1750 ! 716.

1760 ¥ skskeokskok ok sk ok sk ok ok o ok ok s s ok sk s sk e ke sk ke sk o ke sk sk e Sk ke ek sk e Sk s ke e o ok k3 o 3 sk ok ok ok sk ok ok ok ok ok sk ok

1770 SUB Iden_port

1780 COM /Sys_state/ @Hp87xx,Scode
1790 |

1800 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1810 ASSI GN eHp87xx TO 800
1820 Scode=8

1830 ELSE

1840 ASSI GN @Hp87xx TO 716
1850 Scode=7

1860 END I F

1870 !

1880 SUBEND !Iden_port

1890 !
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PASSCTRL Example Program

This program denonstrates how to send a hardcopy to an HP-1B printer
This is done by passing active control of the bus to the analyzer so it can
control the printer Mre information about passing control to the anal yzer is

available in Chapter 3, “Passing Control."

1000 ‘Filename: PASSCTRL

1010

1020 !

1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

Description
External controller runs this program which
instructs the analyzer to performa hardcopy
and then passes control to the analyzer.
Anal yzer perforns hardcopy over HP-1B
to printer at 701, then passes control back

This programonly works on controllers which
i npl ement  pass control properly. HP s700
conputers running BASICUX 7.0x wi |l need

to upgrade to a newer BASIC UX version

1150'CI)A/Sys_state/ QHp87xx,Scode,Internal

1160 !

I dentify I/O Port

1170 CALL Iden_port

1180
1190

1200 ! Select the language to PCL (Printer

1210 !

Control Language) and the output port

1220 ! to HP-1B
1230 QUTPUT @Hp87xx; "HCOP:DEV:LANG PCL; PORT GPI B"

1240

1250 ! Select the HP-1B address for the hardcopy

1260 !

device on the HP-IB.

1270 QUTPUT @Hp87xx;"SYST:COMM:GPIB:HCOP:ADDR 1"

1280

1290 ! Set the output to graph only.
1300 QUTPUT @Hp87xx; "HCOP : DEV : MODE GRAP"

1310

& indicates HP 8712C[14C only
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1320 ! If the internal controller is being used...
1330 | F Internal=1 THEN

1340 !

1350 ! then nmake it System Controller of HP-1B
1360 QUTPUT @Hp87xx ; "SYST:COMM: GPIB:CONT ON'
1370 END I F

1380 !

1390 ! Cear Status Registers

1400 QUTPUT @Hp8T7xx ; "*CLS"

1410 !

1420 ! Enable the Request Control bit in the Event
1430 ! Status Register.

1440 OQUTPUT @Hp87xx; "*ESE 2"

1450 !

1460 ! Cear the Service Request enable register;
1470 ! SRQ is not being used.

1480 OUTPUT @Hp8T7xx;"*SRE 0"

1490 !

1500 ! Send the hardcopy conmand to start the
1510 ! print.

1520 OUTPUT @Hp87xx ; "HCOP"

1530 LOOP

1540 !

1550 ! Read the status byte using Serial Poll.
1560 Stat=SPOLL(QHp87xx)

1570 !

1580 ! Exit when the analyzer requests active control
1590 ! of HP-1B from the system controller.
1600 EXI T | F BIT(Stat,5)=1

1610 END LOCOP

1620 !

1630 ! Now system control | er passes control to
1640 ! the anal yzer.

1650 PASS CONTROL @Hp87xx

1660 DI SP "Hardcopy in Progress...";

1670 | F Internal=1 THEN

1680 ! If using the internal IBASIC controller,
1690 ! then use the *0OPC query nethod to wait
1700 ! for hardcopy conpletion.

1710 OUTPUT @Hp87xx; "*0PC?"

1720 ENTER @Hp87xx ; Opc
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1730 ELSE

1740 ! 1f external conputer control, then...
1750 LOoP

1760 !

1770 ! Monitor the HP-1B status in the

1780 ! external conputer's HP-IB status
1790 ! register. Here, the HP-IB interface
1800 ! code 7 register 6 status is requested
1810 ! and put into "Hpib".

1820 DISPu.m;

1830 VAIT I! No need to poll rapidly
1840 STATUS 7,6 ;Hpib

1850 !

1860 ! When active control is returned to the
1870 ! system controller (bit 6 set), then exit.
1880 ! (This fails on s700s runni ng BASI C 7.0x)
1890 EXIT | F BIT(Hpib,6)=1

1900 END LOCP

1910 END IF

1920 DI SP "HARDCOPY COWPLETE!"

1930 END

1940 !

1950 ) skokokok ok ok 3k ok 3 ook ke ke ke sk ke sk o sk ok o ok 3k e o ok ok ok o 3 ok 3 3 ok ok ok 3k ok s ke e ke ke ke ke ok e o o s ok o ok ok ok ok e ok ok ok ok
1960 ! Iden_port: Identify io port to use.

1970 1 Description: This routines sets up the 1/0 port address for
1980 the SCPI interface. For "HP 87xx" instruments,
1990 the address assigned to @Hp87xx = 800 ot herwi se,
2000 ! 716.

2010 1 skeokkoskok ok sk ok sk sk sk ok sk ke sk sk ok ok o ok s ok ok ok ok sk ok ook ok o o s e ook sk ok ok ok ok e ok 3 o i 3k o ok i o ok o ok sk ok ok
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2020 SUB Iden_port

2030 COM /Sys_state/ QHp87xx,Scode,Internal
2040 |

2050 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2060 ASS| GNeHp87xx TO 800

2070 Scode=8

2080 Internal=1

2090 ELSE

2100 ASSI GNeHp87xx TO 716

2110 Scode=7

2120 Internal=0

2130 END I F

2140 |

2150 SUBEND !Iden_port

2160 |
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FAST_PRT Example Program

Thi s programconfigures a PCL5 printer to accept HP-GL graphi cs commands
from the anal yzer. The program executes ahardcopy which causes the
analyzer to send HP-GL commands to the parallel port PCL5 printer. Provides
up to 10x speed inprovementof sone hardcopi es.

1000 ! FAST-PRT

1010 !

1020 ! This programis designed to set up a PCLS printer

1030 ! connected to the parallel port of the analyzer to

1040 ! accept HP-CL syntax. HP-GL gives fast graph dunps

1050 !

1060 ! Connect your PCLS printer to the parallel printer of the
1070 ! anal yzer, then run the program

1075 !

1076 ! Note: Firmare hardcopy support for PCL5 for 871xCs can
1077 ! can be enabl ed by selecting a PCL5 harcopy devi ce.

1078 ! This programmay still be needed for the 871xBs.

1080 !

1090 ! Once the parallel printer has been configured to accept
1100 ! HPG. conmands, a hardcopy is done, the printer is

1110 ! reset to normal node, and the page is ejected.

1120 !

1130 DI MA$[50]

1140 !

1150 !

1160 COM/Sys_state/ @Hp87xx,Scode

1170 ! Identify 1/0 Port

1180 CALL Iden_port

1190 !

1200 ! Define the hardcopy device

1210 OUTPUT @Hp87xx; "HCOP:DEV:LANG HPGL; PORT CENT"

1220 !

1230 ! Define PCL5 escape codes needed to set up HPG. comands:
1240 DATA @E | Reset, FEject page

1250 DATA &@124 ! Page size 8.5 x 11

1260 DATA &@a0OL&@a4000M&@10E ! No mar gi ns

1270 DATA @*c7400x5650y ' 10.28 x 7.85 size 720/in
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1280 'DATA @%c5500x5650y
1290 'DATA Q@*c4255x3283y
1300 DATA 20110

1310 DATA @xp50x50y

1320 DATA @*cOT

1330 DATA @*r-3U

1340 'DATA @*riU

I if Marker table included
I portrait,renove Landscape Mde
I Landscape Mode
I Qursor to anchor point
I Set picture anchor point
I COW Palette
' Monochrone optiona

1350 DATA @%1B I HPG. Mbde

1360 DATA $ I dunp plot

1370 DATA e¥%oa I Exit HPGL Mbde

1380 DATA @E ! Eject page

1390 DATA DONE I End of defined escape codes
1400 !

1410 ! Send the defined escape codes to the printer

1420 LOOP

1430 READ A$
1440 EXIT | F A$="DONE"
1450 FOR I=1 TO LEN(A$)

1460 SELECT A$[1;1]

1470 CASE "@"! Escape Character

1480 QUTPUT @Hp87xx;"DIAG:PORT:WRITE 15,0,27"
1490 CASE "$"1 Dunp the pl ot

1500 OUTPUT @Hp87xx; "HCOP ; *WAI"

1510 CASE ELSE! Send Character

1520 QUTPUT @Hp87xx;"DIAG:PORT:WRITE 15,0," ;NUM(A$[I;1])
1530 END SELECT

1540 NEXT |

1550 END LOCP

1560 !

1570 END

1580 !

1590 Fskeokokokok ok ok sk 3k ok e 3k sk 3 3 3 ok 3k ok 5K 3k sk 3k 3k Sk ke sk 3k ok ke ke e ok ok 3 o 3k ok ok sk sk ok ok ke ok ek ke s ke sk ok sk ok ok ko ok ok
1600 ! Iden_port: ldentify io port to use
1610 ! Description: This routines sets up the 1/0 port address for

1620 ! the SCPl interface. For "HP 87xx" instrunents,
1630 ! the address assigned to @Hp87xx = 800 ot herwi se,
1640 ! 716

1650V skoskokok ok sk ok ok ok ok ok sk sk ok ok ok ok ok sk ke sk ok sk 3 3k ok sk sk e e sk sk sk sk ok sk s 3k ok ok ok ok o o e o 3k 3k ok ok ok ok ok ok s ok sk ok ok ok 3k
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1660
1670

1680 |

1690
1700
1710
1720
1730
1740
1750
1760
1770
1780

SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode

Example Programs
Hardcopy Control

| F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
ASSI GN @Hp87xx TO 800
Scode=8

ELSE

ASS| GN @Hp87xx TO 716
Scode=7

END I F

SUBEND !Iden_port

& indicates HP 8712C/14€ only
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SRQ Generating a service request interrupt. The example uses
the status reporting structure to generate an interrupt as
soon as averaging is complete.

SRQ-INT Monitoring the status report of the analyzer.

8-80 & indicates HP 8712C/14C only
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SRQ Example Program

This program denonstrates generating a service request interrupt. The SRQ
is used to indicate when averaging is conplete. Mre information on service
requests and the status registers is available in Chapter 5 “Using Status
Registers. ”

Inthis program the STATUS : PRESet executed in line 1250 has the effect of
setting all bits in the averaging status transition registers (positive transitions
to 0, negative transitions to 1). It also sets up the operational status
transition registers (positive transitions to 1, negative transitions to 0). These
are the states needed to generate an interrupt when averaging is conplete.

1000 !Filename: SRQ
1010 !
1020 ! Description:

1030 Set an SRQ to occur when averaging is conplete.
1040 Turn on averaging, and set to 8 averages.
1050 Initiate sweeps. SRQ will occur after 8 sweeps.

1070 Display message after SRQ flag is set.
1080

1090 !

1100 COM/Sys_state/ @Hp87xx,Scode

1110 ! Identify /0O Port

1120 CALL Iden_port

1130 !

1140 !

1150 ! Cear status registers.

1160 QUTPUT @Hp87xx; "'*CLS"

1170 !

1180 ! Cear the Service Request Enable register.
1190 QUTPUT @Hp87xx; "*SRE 0"

1200 !

1210 ! Cear the Standard Event Status Enable register.
1220 QUTPUT @Hp87xx; "*ESE 0"

1230 !

1240 ! Preset the remaining status registers.
1250 QUTPUT @Hp87xx ; “ STAT . PRES"

!
!
!
1060 ! Wit in a do-nothing |oop, checking SRQ flag.
!
!
|
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1260 !

1270 ! Set operation status register to report

1280 ! to the status byte on POSITIVE transition of
1290 ! the averaging bit

1300 QUTPUT @Hp87xx; "STAT:OPER:ENAB 256"

1310 !

1320 ! Set averaging status register to report to
1330 ! operational status register on NEGATIVE transition
1340 ! of the averaging done bits. The NEGATIVE

1350 ! transition needs to be detected because the
1360 ! averaging bit 0 is set to 1 while the analyzer
1370 ! is sweeping on channel 1 and the nunber of
1380 ! sweeps conpleted since averaging restart is
1390 ! less than the averaging factor. Wen the bit
1400 ! goes back to 0, the averaging is done

1410 OQUTPUT @Hp8T7xx;"STAT:0PER:AVER:ENAB 1"

1420 !

1430 ! Enable the operational status bit in the status
1440 ! byte to generate an SRQ

1450 QUTPUT @Hp87xx;"*SRE 128"

1460 !

1470 ! On an interrupt fromHP-1B "Scode" (Interface
1480 ! Select Code) SRQ bit (2), branch to the interrupt
1490 ! serviceroutine"srq_handler".

1500 ON I NTR Scode,2 GOSUB Srq_handler

1510 !

1520 ! Now enable the interrupt on SRQ (Service Request).
1530 ENABLE | NTR Scode;2

1540 !

1550 ! Set averaging factor to 8

1560 QUTPUT @Hp87xx; "SENS1:AVER:COUN 8; *WAI"

1570 !

1580 ! Turn on averaging and restart

1590 QUTPUT @Hp87xx; "SENS1:AVER ON; AVER:CLE; *WAI"
1600 !

1610 ! Turn on continuous sweep trigger node.

1620 OUTPUT @Hp87xx;"ABOR; : INIT1:CONT ON;*WAI"

1630 !

1640 ! Initialize flag indicating when averaging done
1650 ! to 0. Then loop continuously until the

1660 ! interrupt is detected, and the interrupt
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1670 ! service routine acknow edges the

1680 ! interrupt and sets the flag to 1.

1690 Avg_done=0

1700 DISP "Waiting for SRQ on averaging conplete.”;
1710 LOOP

1720 DI SP.m;

1730 WAIT .I! Sl ow down dots

1740 EXIT | F Avg_done=1

1750 END LOCOP

1760 !

1770 ! Display desired conpletion nessage.

1780 DI SP

1790 DI SP "Got SRQ Averagi ng Conplete!"

1800 STCP

1810 !

1820Srq_handler: ! Interrupt Service Routine
1830 !

1840 ! Determine that the anal yzer was actually
1850 ! the instrunent that generated the

1860 ! interrupt.

1870 Stb=SPOLL (@Hp87xx)

1880 !

1890 ! Determine if the operation status register
1900 ! caused the interrupt by looking at bit 7
1910 ! of the result of the serial poll

1920 | F BINAND(Stb,128)<>0 THEN

1930 !

1940 ! Read the operational status event register
1950 QUTPUT @Hp87xx; "STAT : OPER:EVEN?"

1960 ENTER@Hp87xx;0p_event

1970 !

1980 ! Determine if the averaging status register
1990 ! bhit 8 is set.

2000 | F BINAND(Op_event,256)<>0 THEN

2010 !

2020 ! If so, then set flag indicating

2030 ! averaging done

2040 Avg_done=1
2050 END | F

2060 END I F

2070 RETURN
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2080 END

2090 |

2100 1 sk ok ok ok ok ok sk ok e ok ke ke ok ok ok sk ok ok e sk e s sk ok sk ok e s 3ok S e s sk e sk s sl ok sk e s ok ok ok ok ok sk ok ok ok ok ok ok %k
2110 ! Iden_port: Identify io port to use.

2120 ! Description: This routines sets up the I/0O port address for
2130 ! the SCPI interface. For "HP 87xx" i nstruments,
2140 ! the address assigned to @Hp87xx = 800 ot herwi se,
2150 ! 716.

2160 ¥ akodkokskok sk ok ok sk ok ok ok o ok ok ok ok ok ok o e ok sk ok o e ok e ok ok ok e sk sk s ke Sk sk ok ok s Sk e e e ok sk ok ok oK ok ok ok ok 3k ok ok ok ok ok

2170 SUB Iden_port

2180 COM /Sys_state/ @Hp87xx,Scode
2190 !

2200 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2210 ASSI GN eHp87xx TO 800
2220 Scode=8

2230 ELSE

2240 ASSI GN eHp87xx TO 716
2250 Scode=7

2260 END I F

2270 |

2280 SUBEND !Iden_port

2290 |
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SRQ_INT Example Program

This program denonstrates how to nonitor the status report of the network
analyzer via an interrupt handler. It nonitors all the status or error bits of
the status register. Wienever an error or an event occurs, the analyzer will
interrupt this program This programwill then decode the error bits and
display the appropriate messages. For a detailed status report register mp
refer to Chapter 5, “Using Status Registers.’

1000 ! SRQ INT

1010 ! BASIC program

1020 |

TO30 ¥ skesk sk s ke sk o o sk e sk ok e o S sk e ok s ke sk S sk ke k Sk e ke ok ok e e ke o e ke 3 ok sk sk ok ok o 3 o s o ok ok ok ok ok ok ok o ok koK ok sk ok
1040 ! Description: This programinplements the interrupt handl er
1050 ! routine for SRQ status reports. It tries to decode all the
1060 ! possible error bits by rippling it through the registers
1070 ' and print out the appropriate nmessages for the status report
1080 ! Refer to the status nodel diagram for registers mapping

1090 !

1100 ! Note: To setup additional states other than the status

1110 ! nodel , add code to the subroutine “Setup-states”

1120 1 skeskookookok ok 3k 3k ok ok 3k 3k 3k K 3k 3K ok ok 5k ok e ok ok 5K 3k ok ok 3k sk 3k ok 3k ke e Sk 3 ok ok ok ok ok ok ok ok ok ok ok 2k ok ok 3k 3k Ok 3k o 3k ok e ok ok Kk ok
1130 !

1140 Daokskokkokkokkkkk Main program *¥idckksiokkkdkokkk

1150 !

1160 ! Make @Hp87xx common to all subroutines

1170 COM/Sys_state/ @Hp87xx,Scode

1180 ! Identify the conputer we are running on

1190 ! and assign the i/o port address to @Hp87xx

1200 CALL Iden_port

1210 !

1220 ! Setup all required SRQ registers

1230 CALL Setup-srq,regs

1240 !

1250 ! This is required if user wants to detect either

1260 ! "Any Ext. Keybd. Pressed” or “Front Panel Knob Turned”

1270 ! of the Device Status Register.

1280 QUTPUT @Hp8Txx;"SYST: KEY: QUE: STATE ON

1290 !
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1300 ! Co to subroutine to setup any neccessary States

1310 CALL Setup-states

1320 !

1330 Report_count=0

1340 ! Forever loop to wait for any failed events to happened

1350 DISP "Waiting for any Failed Events......... Report Count =
";Report_count

1360 Do- 1 oop: !

1370 GOSUB Set - user bi t ! Read and display
variabl es

1380 !

1390 GoTo Do- | oop

1400 STCP

1410 !

14201 *kxkkkkkkddk SUDI OUL | NE Blocks *kkskokokkkskokskkkokok ok kskok % k

1430 !

1440 1 e e ke ok ke ke sk ok ok ok 3 ok 3 3 ok ok ok 3 ke 3 ok ok ok s s ke ok ok e sk s e e ke ok sk ok ke s s sk ok ok ok sk sk o sk ok ok ok ok ok sk 3k sk ok ok sk ok ok
1450 ! Set-userbit: Setup user bit.

1460 ! Description: This subroutine waits for an SRQ interrupt to

1470 ! signal that a sweep has finished. It then clears the HP-1B

1480 ! registers by reading them Once that is done, the user bit

1490 ! is toggl ed.

1500 1 stk sk ok ok ke ok ok ke ok ok sk ok 3k ok 3k sk ok ok ok ok ok e 3ok ok ok Sk 3 o 3 sk 3k ok sk 3k ok 3k ok 3 3 ok ok ok ok s ok ok ok ok ok sk 3k ok ok ok ok
1510 !

1520 Set,userbit:

1530 !

1540 ON I NTR Scode GOTO Read-results I Set up interrupt branching
1550 ENABLE | NTR Scode;2 I Allow interrupt on SRQ
1560 Suspend: !'WAIT 5 l Use WAIT ’n’ to suspend IBASIC
1570 GoTo Suspend

1580 !

1590 ! Interrupt Service Routine

1600 Read-results: ' Program has finished

1610 A=SPOLL (@Hp87xx) . and clear the SRQ

1620 !

1630 ! This CLEAR conmand is for clearing out the bus just in case

1640 ! this is a Query error. Wthout this CLEAR command, the previous
1650 ! Query would screw up the state of the instrument and the next
1660 ! Query will get an error

1670 CLEAR @Hp87xx

1680 QUTPUT @Hp87xx; "*STB?"
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1690 ENTER @Hp87xx;Stbr
1700 WH LE stbr<>0
1710 CALL Decode_srq(Stbr)
1720 St b=St br
1730 QUTPUT @Hp87xx ;" *STB?"
1740 ENTER@Hp87xx ; Stbr
1750 END WH LE
1760 QUTPUT @Hp87xx;"+CLS" | Cear status byte
1770 BEEP
1780 Report_count=Report_count+1
1790 DISP "Waiting for any Failed Events......... Report Count =
" ;Report_count
1800 !
1810 RETURN
1820 END
1830 !
1840 !'xkkxkkkxkkk  Stat US Report Decode Bl OCK ks kskiokkdorskokkkkok
1850 !
1860 !
1870 Vokeokok ok ok ok ok ok ok ok ok ok sk o ok ok ok ok e ke o ke e ke e ke sk Sk 5k ok ok ok S e e e 3k sk ok ok ok 3k o e o ki ok o o e s s ok o ok e ok o ok ok ok ok
1880 ! Decode,srq: Decode status byte
1890 ! Description: Decode the Srq register and ripple through the

1900 ! registers and decode the necessary failed registers.
1910 ! The decoding is done with the Event registers. The
1920 ! correspondi ng Condition Registers are only read and

|
|
|
1930 ! display. The nunbers are display in hex nunbers
|
|
|

1940 ! with a leading "Ox".
1950 ! If any Event has failed, a message will be display
1960 Wi th the "Meas" Channel nunber and "Segment" nunber.

1970 Vakskokskokdokskokokok ok Aok 3o Ko KKK AR AR AR AR R KRR AR K Kok o ok K ok ok K o
1980 SUB Decode_srq(Reg)

1990 COM /Sys_state/ @Hp87xx,Scode

2000 Dl MReg_name$(1:8) [40]

2010 !

2020 !

2030 ! Print out the Date of Time of this report

2040 !

2050 PRI NT

2060 PRI NT

2070 PRI NT " St at us Report: ";DATE$(TIMEDATE);" ";TIME$(TIMEDATE)
2080 PRI NT

&b indicates HP 8712C/14C only
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2090
2100
2110
2120
2130 !
2140 !
2150 !
2160 !
2170 !
2180
2190 !
2200
2210
2220
2230 !
2240
2250 !
2260
2270
2280
2290 !
2300
2310
2320
2330 !
2340 !
2350 !
2360
2370
2380
2390
2400
2410
2420
2430
2440 !

Example Programs
Service Request

PRINT "Status Byte = 0x";IVAL$(Reg,16)
| F (BIT(Reg,6))=1 THEN

RESTCRE

READ Reg_name$ (*)

For each of the bit set in the status register,
cal | Decode_reg() to decode the appropriate
second |evel registers.

FORI1=2 TO 7

| F (BIT(Reg,I)=1) THEN

CALL Decode_reg(Reg_name$(I+1))

END | F

NEXT |
ELSE

PRINT "Bogus Interrupt ??? Bit 6 of Status byte is not set???"
END I F
PRI NT
PRINT"....... END OF REPORT"
PRI NT
Status Register
DATA  "Unknown Register” - Bit 0
DATA  "Unknown Register" CBit I
DATA "Device Status" - Bit 2
DATA  "Questionabl e" ' Bit 3
DATA  "CQutput queue" ' Bit 4
DATA "Standard Event" - Bit 5
DATA "Status Fail" - Bit 6
DATA "(Qperational " - Bit 7

2450 SUBEND !DECODE_SRQ

2460 !

4T 1 kakokokook sk ok ok sk ok ok s ok o sk s sk e e sk sk ok sk ok ok sk e e 3 e sk 3k 3k ok 3 ok ok ok ok ok ok ke ok ok ok ok ok ok oK o ok ok o ok sk e ke ke ook ok
Decode-reg:
2490 ! Description: The Cases in the SELECT statenments corresponds

2480 !

Decode the second |evel registers.

8- 88
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2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610

2620 !

2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760

2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890

Example Programs
Service Request

to the hits supported by the instrument. Refer |,
to the menu for the bit positions of these hits.

For each failed event, the Event and Condition
registers are read and Display. The Event register
is further used to decode the third level registers.

B ok ok o o R SRR KR SR SR KKK S Ko KKK A K KK K oK KKK o K S K oK Kk o o Aok o
!
SUB Decode_reg(Reg_name$)
COM /sys_state/ @Hp87xx,Scode
[}
SELECT Reg_name$
[}
! Device Status register
CASE "Device Status"! Bit 2
OQUTPUT @Hp87xx; "STAT:DEV:EVEN?"
ENTER@Hp87xx ;Dev_event
PRINT " Device Status Event Reg = 0x";IVAL$(Dev_event,16)
QUTPUT @Hp87xx; "STAT : DEV:COND?"
ENTER @Hp87xx ; Dev_cond
PRINT " Device Status Condition Reg = 0x";IVAL$(Dev_cond,16)
CALL Decode_dev(Dev_event)

1 Questionable status register
CASE "Questionable"! Bit 3

QUTPUT @Hp87xx; "STAT:QUES:EVEN?"! Read and cl ear Questi onal
STATUS reg.

ENTER@Hp87xx;Ques_event

PRINT *  Questionable Event Reg = 0x";IVAL$(Ques_event,16)
OUTPUT @Hp87xx; "STAT : QUES : COND?"

ENTER@Hp87xx ; Ques_cond

PRINT " questionabl e Condition Reg =0x";IVAL$(Ques_cond, 16)
CALL Decode_ques(Ques_event)

CASE "Standard Event"! Bit 4
OUTPUT @Hp87xx ; "*ESR?"

ENTER@Hp87xx ;Stand_event
PRINT "  Standard Event Reg = 0x";IVAL$(Stand_event,16)
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2900 CALL Decode-esr(Stand-event)
2910 !

2920 CASE "Qutput Queue"! Bit 5

2930 !

2940 PRINT "  Message Available"
2950 !

2960 ! Latch bit of Status Byte register
2970 CASE "Status Fail"! Bit 6

2980 ! Do Not hi ng

2990 !

3000 !  Cperational Status register

3010 CASE "Qperational"! Bit 7

3020 !

3030 OUTPUT @Hp87xx; "STAT: 0PER:EVEN?"!'Read and cl ear Cper ati ona
STATUS reg.

3040 ENTER@Hp87xx; Oper_event

3050 PRINT ™ (perational Event Reg = 0x";IVAL$(Oper_event,16)

3060 QUTPUT @Hp87xx ; "STAT: OPER: COND?"

3070 ENTER@Hp87xx ; Oper_cond

3080 PRINT "  Operational ConditionReg=0x";IVAL$(Oper_cond,16)

3090 !

3100 CALL Decode_oper(Oper_event)

3110 !

3120 !

3130 CASE ELSE

3140 PRINT " Unsupported Bit set in Status Byte or ";

3150 PRINT *  Bogus interrupt. "

3160 !

3170 END SELECT
3180 SUBEND !DECODE_REG
3190
3200 !

3220 ¥ skeokokokosk sk sk sk sk sk ok sk ok o ok ok ok ok ok sk ok sk sk 3k 3k ok Sk 3K 3k e 3k ke ke ek ke ke ek ok sk e ok 3K ok 3k e e sk e s e sk sk sk ko ke e o o
3220 ! Decode_Ques: Decode Questionable Fail register

3230 ! Description: Decode Questionable Fail register and Print out
3240 ! appropriate messages.

3250 1 okeokoksk ok ok ok ok ok 3k ok ok 3k ok ok 3k 3k 3 Sk sk sk sk sk ok ok ok ok ok ok ok ok 3k 3k e ek sk 3k ke ok sk 3k ok ok ok ok 2k ¢ e ke e e 3k ok sk ok Sk ok e ook

3260 SUB Decode_ques(Reg)

3270 COM /Sys_state/ @Hp87xx,Scode
3280 Dl MMessage$(0:15,0:1) [120]
3290 DI M Segment_event(4:7)
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3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400

3410
3420
3430

3440
3450
3460
3470
3480
3490
3500

3510
3520
3530

3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
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READ Message$ (*)
FOR 1=0 TO 15
| F Message$(I,0)="Enable" THEN
IF BIT(Reg, )=l THEN

PRI NT Message$(I,1)

|F (1=9) THEN ! Check Limt Fail Register
QUTPUT Q@Hp87xx;"STAT:QUES:LIM:EVEN?"
ENTER@Hp87xx;Lim_event
PRI NT * Limt Fail Event Reg =
0x";IVAL$(Lim_event, 16)
QUTPUT ©Hp87xx;"STAT:QUES:LIM:COND?"
ENTER @Hp87xx;Lim_cond
PRI NT Limt Fail Condition Reg =
0x";IVAL$(Lim_cond,16)
CALL Decode_lim{(Lim_event)

END | F

I F (I=4) OR (I=5) OR (I=6) OR (I=7) THEN
QUTPUT @Hp8T7xx;"STAT:QUES:SEGM" ; VAL$(I-3) ;" :EVEN?"
ENTER @Hp87xx ;Segment_event (I)
PRI NT * Segnent ";VAL$(I-3);" Event Reg =
0x";IVAL$(Segment_event(I),16)
QUTPUT @Hp87xx;"STAT:QUES :SEGM" ; VAL$(I-3) ;" :COND?"
ENTER @Hp87xx ; Segment_cond
PRI NT * Segment ";VAL$(I-3);" Condition Reg =
0x";IVAL$(Segment_cond, 16)
CALL Decode_seg(Segment_event(I),I-3)

END | F

END I F
END I F
NEXT |

This array has two fields:
First Field - If Enable, Display the next string nmessage
El se, ignore the next string nessage.
Second Field - String nessage for the corresponding bits of
the Questionable register.
DATA "Enable"," ALC UNLEVELED. .............. " I Bit 0
DATA 'Enable"," FREQ_ERROR.................. " I Bit 1
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3670 DATA "Disable"," Bit 2 Unsupported" 1

3680 DATA "Disable"," Bit 3 Unsupported" 1

3690 DATA "Enable"," Segment 1 Limt Fail................. "
I Bit 4

3700 DATA "Enable"," Segment 2 Limt Fail................. "
I Bit 5

3710 DATA "Enabl e" * Segment 3 Limt Fail................. "
I Bit 6

3720 DATA "Enable"," Segnent 4 Limt Fail................. "
I Bit 7

3730 DATA "Disable"," Bit 8 Unsupported" !

3740 DATA "Enable"," Limt Fail................. " !

3750 DATA "Enable"," St al eData(Data?).......... " !

3760 DATA "Disable"," Bit 11 Unsupported" 1

3770 DATA "Disable" * Bit 12 Unsupported" !

3780 DATA "Disable":" Bit 13 Unsupported" !

3790 DATA "Disable"," Bit 15 Unsupported" !

3800 DATA "Disable"," Bit 15 Unsupported"

3810 SUBEND !Decode_Ques

3820 !

3830 !

3840 !

385 0 1 sk sk ok sk ok ke sk ke e e ok ok ok ok ok 3k ok ke e e e 3 sk ok ok ok Sk sk ok Sk sk Sk Sk sk ok ok 3k ok ok ok ok e 3 3 3K ok oK 3K 3K 3K oK 3K oK ok 3k 3k 3k ok ok K ok 3k
3860 ! Decode_lim: Decode Linit Fail register.

3870 ! Description: Decode Limt Fail register and Print out the
3880 ! appropriate messages.

3890 13k sk sk ok ok ok ke ok ok 3 ok ok ok oK e sk e o o ok oK ok ok sk 3 ke ok ok ok 3K ok sk ok ok ok 3K ok 3K o 3 e o e ok ok S sk sk ok sk ke ok ok sk ke ok ok ok ok
3900 !

3910 SUB Decode_lim(Reg)

3920 COM /Sys_state/ @Hp87xx,Scode
3930 DI MMessage$(0:3) [120]
3940 |

3950 READMessage$ (*)

3960 !

3970 FOR 1=0 TO 3

3980 | F BIT(Reg,I)=1 THEN
3990 PRI NT Message$(I)
4000 END | F

4010 NEXT |

4020 !

4030 ! Displaying nessage

Bi t
Bit
Bit
Bi t
Bi t
Bi t
Bi t
Bi t

10
11
12

14
15
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4040 DATA " Limt Line Failed on Meas 1" I Bit 0
4050 DATA " Limt Line Failed on Meas 2" I Bit 1
4060 DATA * Marker Limt Failed on Meas 1" I Bit 2
4070 DATA * Marker Limt Failed on Meas 2" I Bit 3
4080 SUBEND !Decode_lim

4090 !

4100 !

47110 1 ook ke sk s ok ok ok ke ok 2k ke sk ok 3k ok ok e ok 3k ok ok ok ok ok ok ok ok ok ok ok ok 3k ok 3k B¢ e ok ok 3k ke ok ok e ok ok Sk ok ok sk ok ok ok 3 ok ok ok ok ok k
4120 | Decode-seg: Decode Segment status registers.

4130 ! Description: Decode Segnent status registers and Print out the
4140 ! appropriate messages.

4150 1 akakok ok ok 3k o sk ok ok ok ok sk s sk sk ok ok o ok ke sk ok ok o s sk e e ke ook ok o sk s ke ok ok ok ok o ok s ok ok sk ok ok oK oK ok o ok ok 3K ok ok oK
4160 !

4170 SUB Decode_seg(Reg,Segment)

4180 COM /Sys_state/ @Hp87xx,Scode
4190 DI M Message$(0:9)[120]

4200 !

4210 READMessage$ (*)

4220 !

4230 1 Check to see if bias regs need to be decoded.
4240 FOR I=0 TO 9

4250 | F BIT(Reg,I)=1 THEN

4260 PRI NT Message$(I);Segment

4270 | F I=4 THEN ! Meas 1 has failed?

4280 CALL Decode_bias("Meas 1",Segment)

4290 END I F

4300 | F I=6 THEN | Meas 2 has fail ed?

4310 CALL Decode_bias("Meas 2",Segment)

4320 END I F

4330 END | F

4340 NEXT |

4350 1

4360 1 Displaying nessage

4370 DATA " Limt Line Failed on Meas |, Segnent"
Bit 0

4380 DATA " Limt Line Failed on Meas 2, Segnent"
Bit 1

4390 DATA Marker Limt Failed on Meas 1, Segnent”
Bit 2

4400 DATA " Marker Limt Failed on Meas 2, Segnent"
Bit 3
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4410 DATA Bias Limt Failed on Meas 1, Segnent"”
4420 E%}Aﬁ" Bias Limt Failed on Meas 2, Segnent"”
4430 E%& 5" Gain Bar Limt Failed on Meas 1, Segnent"
4440 E%&ﬁ?" Gain Bar Limt Failed on Meas 2, Segnent"
4450 E%}AZ" ITc Ack Test Failed on Meas 1, Segnent"
4460 E%} 8" IIc Ack Test Failed on Meas 2, Segnent"
4470 SUBEI?IDt ! 9Decode_seg

4480 |

4490 |

4500 § sk ke ok ok ok ke sk 3k ok ok ok ok ok ok e ok Sk e ok oK ok ok 3k ok ok 3k sk sk sk ok 3k 3k ok ok sk ok 3k sk ok ok 3k sk ok ok sk sk Sk 3k sk sk ok ok ok sk ok ok s ok oK ok ok k
4510 ! Decode-dev: Decode Device status register.

4520 ! Description: Decode Device status register and Print out the
4530 ! appropriate nessages.

4540 1 3k ok ke ok ok o ok ok ok ok ok sk 3k ok ok e ok ok ok ok ok ok 3k ok 3K ok e 3 ok oK ok ok s ok ok ok ok Sk ok 3k sk sk e ok ke ok 3k ok e ok ok 3 ok ok sk ke e ke ok ok ok
4550 |

4560 SUB Decode_dev(Reg)

4570 COM /sys_state/ @Hp87xx,Scode
4580 DI MMessage$(0:3) [120]
4590 |

4600 READMessage$ (*)
4610 FOR 1=0 TO 3

4620 | F BIT(Reg,I)=1 THEN

4630 PRI NT Message$(I)

4640 END I F

4650 NEXT |

4660 |

4670 DATA Any Key Pressed"

4680 DATA Any Softkey Pressed"
4690 DATA Any Ext. Keybd. Pressed"
4700 DATA Front Panel Knob Turned"
4710 SUBEND !Decode_dev_

4720 |

4730 |

4740 |

4750 |
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AT60 1 ok sk sk ok ok ok ok ok ke ok sk ke ke ok o o o o ke ke o s ok ok o e o ok ok s 3 ok e 3ok ok 3k sk e s ok ok s 3 ok ok ok o ok ok sk ek ok sk ok k ok
4770 ! Decode, esr: Decode Standard Event register

4780 ! Description: Decode Standard Event register and Print out the
4790 ! appropriate nessages

4800 1 3k ke skook sk ok ok 3 sk ek 3 3k sk e sk sk ok ok 2k e sk b ok ok ok 3k ok sk ok 3k ok ok sk b sk ok ok sk 3 ok ok sk ok de ok ok ok ok e ok ok sk ok ok e ok ok ok K
4810 !

4820 SUB Decode_esr(Reg)

4830 COM /Sys_state/ @Hp87xx,Scode
4840 DI MMessage$(0:7) [120]
4850 !

4860 READ Message$ (*)
4870 FOR 1=0 TO 7

4380 | F BIT(Reg,I)=1 THEN

4890 PRI NT Message$(I)

4900 | F I=4 THEN

4910 CALL Disp_err

4920 END I F

4930 END I F

4940 NEXT |

4950 !

4960 DATA " Operation Conplete" - Bit 0
4970 DATA Request Control " - Bit 1
4980 DATA © Qeury Error" - Bit 2
4990 DATA v Devi ce- Dependent  Error” - Bit 3
5000 DATA Execution Error" - Bit 4
5010 DATA Command Error" - Bit 5
5020 DATA © User Request” - Bit 6
5030 DATA Power On" - Bit 7
5040 SUBEND !Decode_esr

5050 !

5060 !

SOT0 1 sesteokeskoskok ke sk sk ok ks s s koo o sk ko skl kst e ok oo sk o ok ok sk skl ok ok sk o o sk o o sk s o ks s ok ok ok
5080 ! Decode-oper: Decode QOperational register.

5090 ! Description: Decode Operational register and Print out the
5100 ! appropriate messages

5110 1 sestesreseshok ok oo sk ke s s e ke sk o o ks o ks sk s ok koo o o ok sk ok ok e sk ok o sk s o ok ks sk sk sk s o ok
5120 |

5130 SUB Decode_oper(Reg)

5140 COM /Sys_state/ @Hp87xx,Scode
5150 Dl MMessage$(0:15,0:1) [120]
5160 |

€D indicates HP 8712C/14C only
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5170 READ Message$ (*)
5180 FOR 1=0 TO 15

5190 | F Message$(I,0)="Enable" THEN
5200 | F BIT(Reg,I)=1 THEN
5210 !
5220 PRI NT Message$(I,1)
5230 | F I=4 THEN
5240 !
5250 QUTPUT @Hp87xx; "STAT : OPER : MEAS : EVEN?"
5260 ENTER@Hp87xx ;Meas_event
5270 PRINT "Measuring Event Reg
0x";IVAL$ (Meas_event,16)
5280 OUTPUT @Hp87xx; "STAT : OPER : MEAS : COND?*
5290 ENTER@Hp87xx;Meas_cond
5300 PRI NT "Measuring Condition Reg
0x";IVAL$(Meas_cond, 16)
5310 !
5320 CALL Decode_meas(Meas_event)
5330 ELSE
5340 | F I=8 THEN
5350 !
5360 OUTPUT @Hp87xx ; "STAT :OPER: AVER:EVEN?"
5370 ENTER @Hp87xx ; Aver_event
5380 PRI NT "Averagi ng Event Reg
0x";IVAL$(Aver_event,16)
5390 OUTPUT @Hp87xx; "STAT : OPER: AVER : COND?"
5400 ENTER @Hp87xx; Aver_cond
5410 PRI NT "Averagi ng Condition Reg
0x";IVAL$(Aver_cond, 16)
5420 !
5430 CALL Decode_avg(Aver_event)
5440 END | F
5450 END | F
5460 !
5470 END | F
5480 END |F
5490 NEXT |
5500 !
5510 !  This array has two fields:
5520 ! First Field - If Enable, Display the next string nmessage
5530 ! El se, ignore the next string message.
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5540 ! Second Field - String message for the corresponding bits of

5550 ! the Questionable register. _
5560 DATA "Enable"," Calibrating............... "1 Bt
5570 DATA "Enable"," Settling.................. "l Bit |
5580 DATA "Disable"," Bit 2  Unsupported” ! Bit 2
5590 DATA "Disable"," Bit 3 Unsupported” ! Bit 3
5600 DATA "Enable"," Measuring................. "l Bit 4
5610 DATA "Disable"," Bi t 5 Unsupported” ! Bit 5
5620 DATA "Disable"," Bit 6 Unsupported” ! Bit 6
5630 DATA "Enable"," Correcting................ "1 Bt 7
5640 DATA "Enable"," Averaging................. "l Bit 8
5650 DATA "Enable"," Hardcopy In Progress...... " I Bit 9
5660 DATA "Enable"," Service Test In Progress.." I Bit 10
5670 DATA "Disable",” Bit 11 Unsupported” ! Bit 11
5680 DATA "Disable",” Bit 12 Unsupported” ! Bit 12
5690 DATA "Disable",” Bit 13 Unsupported” ! Bit 13
5700 DATA "Enable"," Program Runni m'bh ......... " I Bit 14
5710 DATA "Disable"," it 15 supported” ! Bit 15
5720 SUBEND !Decode_oper

5730 |

5740 |

5750 1 sestesreskook o o o b sk s s s koo sk ok ok ok ok sk oo o o s sk ok sk sk o st sk ok ok ok o ok ke sk ok ok ko o ok ok
5760 ! Decode-neas: Decode Measuring register.

5770 ! Description: Decode Measuring register and Print out the
5780 ! appropriate messages.

5790 1 skskook ok sk ok ok o ok s sk ok ok sk sk i ol e ek ok ok o ok ok ok ok ok o ok s ok e sk o ke s ol ke ek ok ok ok ok ok sk sk ok ok ok ok ok ok
5800 !

5810 SUB Decode_meas (Reg)

5820 COM /Sys_state/ @Hp87xx,Scode
5830 Dl MMessage$(0:1) [120]
5840 |

5850 READ Message$ (*)
5860 FOR1I=0 TO 1

5870 | F BIT(Reg,I)=1 THEN
5880 PRI NT Message$ (1)
5890 END | F

5900 NEXT |

5910 !

5920 ! Di spl ayi ng nessage

5930 DATA " Meas 1 Measuring......... "
5940 DATA " Meas 2 Measuring......... "
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5950

5980

5990 !
6000 !

6010 !
6020

6040
6050
6060

6070 |

6080
6090
6100
6110
6120
6130

6140 |

6150
6160
6170
6180

6190 |
6200 |
1 3 ok 3k 3k ok ok 3k 2k sk ok ok ok 3k 3k 3k 3k 3 3 ke o ok 5k K k3 3k 3k ok 3k sk 3k Sk ok ok sk ok 3k 3k 3k ok sk ok k sk sk ok s e e ke e ke e e ok ok ok ok ke ok K
Decode- bias:  Decode Bias register.

Description: Decode Bias register and Print out the

6210

6220 !
6230 !

6240
6250

6270
6280
6290

6300 |

6310
6320
6330
6340
6350

Example Programs
Service Request

SUBEND !Decode_meas
5960 |
5970 |
1 sk ok sk sk sk e 3k 3 ok 3 ok 3K 3k K 3K 3k e sk 3k 3K oK ok ok ok 3k ok 5k K k 3k 3 3k 3K 2 3 oK 3K 3k ok 3 sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok
Decode-avg: Decode Averaging registe.

Description: Decode Averaging register and Print out the

appropriate nessages.

¥ 3k 5 3k ok sk st ke ke o e ok s 3k ok 3k 3k ok ok ok 2 ok ok ok ok e e e e e e ke s ok ok sk ok Sk ok ok ok ok sk ok ke ke kel sl kol o ok ok sk sk sk ok ok ko

6030 |
SUB Decode_avg(Reg)

COM /Sys_state/ @Hp87xx,Scode
DI MMessage$(0:1) [120]

READ Message$ (*)
FORI=0 TO1
| F BIT(Reg,I)=1 THEN
PRI NT Message$ (1)
END IF
NEXT |

Di splaying nessage
DATA " Meas 1 Averaging......... !
DATA " Meas 2 Averaging......... "

SUBEND !Decode_avg

appropriate messages.

1 sk ke sk ok ok 5K 3k ok ok ok ok ok 3k 3k oK ok 3 ok ok ok ok ok ok 3k ok 3k sk ok Sk ke sk ok S 3 ok ok Sk e sk sk ke sk e sk ok kS ok K ok ke ok e e ok ok ok ok ok ok ok ok

6260 |
SUB Decode_bias(Meas$,Segment)

COM /sys_state/ @Hp87xx,Scode
DI MMessage$(0:11) [120]

READ Message$ (*)

SELECT Meas$

CASE "Meas | "
Chan=l

CASE "Meas 2"
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QHp87xx;"CALC";VAL$(Chan) ;" :BIAS:LIM:SEGM" ;VAL$ (Segment) ;" :COND?"

PRINT Message$(I);" of ";Meas$;", Segnent ";VAL$(Segment)

on
on
on
on
on
on
on
on
on
on
on
on

Bias 1"
Bi as 2"
Bi as 3"
Bi as 4"
Bi as 5"
Bi as 6"
Bias 7"
Bi as 8"
VTune "
VTotal"
VAuxl "
VAux2 "

6360 Chan=2

6370 END SELECT

6380 OUTPUT

6390 ENTER @Hp87xx ; Node

6400 FOR 1=0 TO 11

6410 IF BIT(Node, 1)=l THEN

6420

6430 END | F

6440 NEXT |

6450 !

6460 ! Di spl ayi ng message

6470 DATA ¢ Current Limt Failed
6480 DATA ¢ Current Limt Failed
6490 DATA * Current Limt Failed
6500 DATA Current Limt Failed
6510 DATA ¢ Current Limt Failed
6520 DATA " Current Limt Failed
6530 DATA Current Limt Failed
6540 DATA " Current Limt Failed
6550 DATA Current Limt Failed
6560 DATA " Current Limt Failed
6570 DATA * Voltage Limt Failed
6580 DATA © Voltage Limt Failed
6590 SUBEND !Decode_bias

6600 !

6610 !

6620 SUB Disp_err

6630 | "t mmmmmmmmmmmmmsmsmsmsmssmsmsmsosmsmssmoees
6640 ! SHOW ERROR, DUWP QUT SCPI ERROR QUEUE
6650 | ====—=-—-mmmmmmm e mmmee e e mee oo mm oo
6660 COM /sys_state/ @Hp87xx,Scode

6670

6680 DI MErrmsg$ [400]

6690 | NTEGER Errnum

6700 LOCP

6710 OUTPUT @Hp87xx; "SYST:ERR?"

6720 ENTER @Hp87xx ; Errnum,Errmsg$

6730 EXI T | F Errnum=0

6740 PRI NT * ";Errnum;Errmsg$
6750 END LOCP

&9 indicates HP 8712C/14C only
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6760 SUBEND ! Disp,err

6770 |

6780 !

G790 1 skokstskok sk sk sk s ko kol o ok o ok ko ok sk ok ok ok o sk o sk s ok ks o ko ok e ke o ko s ok o e sk o
6800 ! Iden_port: Identify io port to use

G810 1 sksk etk ke ke sk ok ko s ks s ko ke sk ok s ke ks o ok sk sk ks sk ko o ok ok ok s ok ke ks ok o sk e o ok o

6820 SUB Iden_port

6830 COM /Sys_state/ @Hp87xx,Scode
6840 |

6850 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
6860 ASSI GN eHp87xx TO 800
6870 Scode=8

6880 ELSE

6890 ASSI GN @Hp87xx TO 716
6900 Scode=7

6910 END | F

6920 |

6930 SUBEND ! Iden_port

6940 |

GOS0 1 aksk ok sk ok ok ok sk e e ke ok ok ok ok ke ok ok ok o sk sk e e s ok sk ok sk ok sk e e ok ok sk ok 3 e ok ok ok ok ok 3k ek e ok ok ok ok ok ke ke ok ok ok
6960 ! Setup-states:

6970 ! Note: Insert any setup routines or statements in here.....
6980 ! This routine is execute before interrupt is enabled.
6090 1 akokakokok sk 3k sk ok ok sk ok ok ok o e sk o e sl ok e s ok e s sk ok e sk ok sk ok ok s ok sk sk s skl e o ok e ok ok ok e ok ok ke ok ok ok sk ok 3 ok ok
7000 !

7010 SUB Setup-states

7020 |

7030 |

7040 SUBEND !Setup_states

7050 |

7060 |

7070 13k e ok ok ok o ok sk ok 3k ok ok 3k ok 3 Sk 3 ok ok 3k 3K oK ok 3K 3K ok 3k 3k ok ok ok 3k ok ok ok sk 3k 3K ok ok 3k 5K 3k ok ok 5k ok ok 3k 3K oK 3k 3k ok ok 2k sk ok 5k ok ok 3k
7080 ! Setup,srg-regs: Set up SRQ interrupt registers.

7090 ¥ ok ok ok e 3k 3k 3K 3 3k ok ok 3k ok 3k 3K ok ok 3k ok 3k ok ok e e ke e s ke 3 ok ok ok ok sk Sk ok Sk 3k 3k Sk ke ke ke sk ke ke 3 o ok 3k 3 ok Sk Sk ok ok ek ok ok ok ok

7100 SUB Setup-srg-regs

7110 COM /Sys_state/ @Hp87xx,Scode

7120 |

7130 ! Initialize interrupt registers

7140 |

7150 QUTPUT @Hp87xx ; "*CLS" I Cear the STATUS BYTE
register
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7160
7170

7180
7190 !
7200 !
7210 !
7220
7230

7240
7250
7260
7270

7280
7290

7300
7310

7320
7330

7340
7350
7360 !
7370 !
7380

7390
7400

7410
7420 !

Example Programs
Service Request

OUTPUT @Hp87xx;''*SRE 0" I Cear the service request
enabl e register

OUTPUT @Hp87xx;"*ESE 0" I Gear the std event enable
register

QUTPUT @Hp87xx; "STAT : PRES" I Cears all other registers

Set up registers for interrupt on Measuring going false

OUTPUT @Hp87xx;""STAT: QUES :PTR #HO6F3" | Positive Transition
OUTPUT @Hp87xx;"STAT: QUES :ENAB #HO6F3 "' Enabl e Questionabl e

Regi ster

QUTPUT @Hp87xx;"STAT:0PER:PTR #HFFFF" ! Positive Transition
QUTPUT @Hp87xx;"STAT:OPER:ENAB #H0600"! Enabl e Operational Register
QUTPUT @Hp87xx;"STAT: QUES : SEGM1:PTR #HO3FF"! Posi ti ve Transi tion
QUTPUT @Hp87xx;"STAT:QUES:SEGM1:ENAB #HO3FF"! Enabl e Segnent 1
Regi ster

QUTPUT @Hp87xx;"STAT: QUES : SEGM2:PTR #HO3FF"! Posi tive Transiti on
OUTPUT @Hp87xx;"STAT: QUES : SEGM2 : ENAB #HO3FF"! Enabl e Segnent 2
Regi st er

CIE%PLH'@Hp87xx;"STAT:QUES:SEGMB:PTR.#HOSFF"! Posi tive Transition
QUTPUT @Hp87xx;"STAT:QUES : SEGM3 :ENAB #HO3FF" ! Enabl e Segnent 3
Regi ster

OUTPUT @Hp87xx;"STAT:QUES : SEGM4 : PTR #HO3FF"! Posi tive Transition
QUTPUT @Hp87xx;"STAT:QUES:SEGM4:ENAB #HO3FF"! Enabl e Segnent 4
Regi ster

OUTPUT @Hp87xx;"STAT:DEV:PTR #HFF"

QUTPUT @Hp87xx;"STAT:DEV:ENAB #HFF"

QUTPUT @Hp87xx ; "*CLS" I Cear the STATUS BYTE
register

OUTPUT @Hp87xx;"*SRE #HFF" I Allow SRQ on all Registers
OUTPUT @Hp87xx;"*+ESE #HFF" I Enable standard event
registers

OUTPUT @Hp8T7xx;"*PSC #HFFFF"

7430 SUBEND ! Setup-srq,regs
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File Transfer Over HP-1B

Two example programs demonstrate how to transfer files from the andyzer's
mass memory to and from mass memory of an externa controller via HP-IB.
Instrument states and program files may be transferred to or from the
analyzers interna non-volatile memory, (MEM : ), interna-volatile memory,
(RAM:), and the internd 3.5” floppy disk, (INT:).

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

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

GETFILE Transfers a file from the anayzer to an externa controller.
PUTFILE Transfers a file from an externa controller to the anayzer.

8-102 &® indicates HP 8712C/14C only
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GETFILE Example Program

Files are transferred fromthe analyzer to an external RVB controller. Run
this programon your external RVB controller. The programwill pronpt you
to specify which analyzer programto transfer, the mass storage unit (MEM),
internal non-volatile memory, (RAM), internal volatile memory, or (INT.),
internal 35floppy disk drive and the name of the file to be created on your
external controller mass storage. Transfers instrument state files or program
files.

1000 ! CETFILE

1010 !

1020 ! This programw ||l get files from 871X specified mass storage to a
host

1030 ! mass storage. The user specifies the mass storage unit, the
filenane

1040 ! of the 871X and the file on the host controller to be created

1050 !

1060 !

1070 DI MB1k$(1:10)[32000] ! Maxfile size = 10 * 32000 = 320000 bytes

1080 !

1090 DI MFilename$ [15], Mass$ [15], Dest $ [15]
1100 | NTEGER Wordi

1110 !

1120 COM/Sys_state/ @Hp87xx,Scode

1130 ! Identify 1/0 Port
1140 CALL Iden_port

1150 !

1160 BEEP

1170 Mass$="INT"

1180 Dest$="File871X"

1190 INPUT “Enter the nane of the 871X file to get. " ,Filename$
1200 I NPUT “Enter 871X Mass Storage (mem, | NT ,ram) " , Mass$

1210 I NPUT “Ent er host fil enane (default="File871X’)",Dest$
1220 DI SP “READI NG FI LE "&Mass$&" . "&Filename$&" . . . "

1230 QUTPUT @Hp87xx;"MMEM: TRANSFER? ’ "&Mass$&":"&Filename$g"’"
1240 ENTER @Hp87xx USI NG "#, W" ; Word1

1250 ENTER @Hp87xx USI NG"%, -K" ; Bl k$ (*)

1260 FOR I=1 TO 6
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1270 Filelength=LEN(B1k$(I))+Filelength
1280 NEXT |

1290 BEEP

1300 PRI NT "Length",Filelength

1310 DISP "Creating new file..."

1320 ON ERRCR GOTO Save-file

1330 PURGE Dest$

1340 Save-file: !

1350 OFF ERRCR

1360 CREATEDest$,Filelength

1370 ASSI GN @File TODest$; FORMAT ON
1380 QUTPUT@File;Blk$(*);

1390 ASSIGN @ile TO =*

1400 DI SP "Fi |l e "&Dest$&" created. "

1410 BEEP

1420 END

1430 |

1440 § sk ke s ok ok 3k sk ok ok ok ok ok ok ok ok ok ok ok o ok ok sk ok 3k 3k Sk 3 ok ok ok ok sk e ok ok 3k 3K ok sk sk ok ok 3k ok ok ok 3k ok 3k ok ok ok ok sk 3k ok ok 3k ok 3k ok
1450 ! Iden_port: Identify io port to use.

1460 ! Description: This routines sets up the I1/0 port address for
1470 ! the SCPl interface. For "HP 87xx" instrunents,
1480 ! the address assigned to @Hp87xx = 800 ot herw se,
1490 ! 716.

1500 1 skt sk skt e e ke o o ke s o ke sk o s o ks o ok koo ok e o ok ok ok sk ok ko o o ok ok o o s o ok

1510 SUB Iden_port

1520 COM /Sys_state/ @Hp87xx,Scode
1530 !

1540 | F POS{SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
1550 ASSI GN eHp87xx TO 800
1560 Scode=8

1570 ELSE

1580 ASS| GN eHp87xx TO 716
1590 Scode=7

1600 END I F

1610 !

1620 SUBEND !Iden_port

1630 !
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290

PUTFILE Example Program

PUTFILE - Files are transferred fromthe RVB mass storage to the analyzer.
Run this programon your external RVB controller. The programwill pronpt
you to specify the file to transfer and wheretotransferthe file. BDATA or
ASCI1 files maybe transferred to the analyzer's internal non-volatile nmemory,
(MEM), the internal volatile memory, (RAM), or the internal built in 3.5
floppy disk, (INT:).

‘! PUTFILE
' This programwi || transfer files fromRVB mass memto the specified
| 871X mass storage. The user specifies the 871X mass storage unit,

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

\
!
!
DIM A$(1:4)[32000]

DI MFilename$[15] ,Mass$[15] ,Source$[15]
1NTEGERWord1

COM /sys_state/ @Hp87xx,Scode

I Identify /0O Port

CALL Iden_port

!

Bdat$="n"

BEEP

Mass$="INT"

| NPUT “Enter the nane of the 871X file to create",Filename$
INPUT “Fil e type BDAT? (y,n) [n]",Bdat$

I NPUT “Enter the 871X MassSt orage (mem,INT,ram)",Mass$
| NPUT “Ent er sour ce filename",Source$

Dl SP “READI NG FI LE “&Source$g" . ..”"

ASSI GN @File TO Source$; FORVMAT OFF

ENTER @File US| NG "%,-K";A$(*)

ASS| GN @File TO *

IPRINT A$

BEEP

Length=0

FOR 1=1 TO 4
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1300 Length=LEN (A% (I) ) +Length

1310 NEXT |

1320 DI SP " TRANSFERRI NG FI LE = ",Length
1330 | F Bdat$="y" CR Bdat$="y" THEN

1340 | F Length<10 THEN

1350 Blk$="1"&VAL$ (Length)

1360 ELSE

1370 | F Length<100 THEN

1380 Blk$="2"&VAL$(Length)

1390 ELSE

1400 | F Length<1000 THEN

1410 Blk$="3"&VAL$ (Length)

1420 ELSE

1430 | F Length<10000 THEN

1440 Blk$="4"&VAL$ (Length)

1450 ELSE

1460 | F Length<100000 THEN

1470 Blk$="5"&VAL$ (Length)

1480 ELSE

1490 Blk$="6"&VAL$ (Length)

1500 END I F

1510 END | F

1520 END | F

1530 END | F

1540 END | F

1550 OUTPUT @Hp87xx ; "MMEM : TRANSFER : BDAT
'"gMass$l' :"&Filename$&"’ ,#"&B1k$;

1560 ELSE

1570 OUTPUT @Hp87xx ; "MMEM: TRANSFER ’ "&Mass$&" :"&Filename$&"’ ,#0";

1580 END | F

1590 QUTPUT @Hp87xx;A$(*);END

1600 DI SP "871X fi |l e "&Mass$&" :"&Filename$&" Created. "
1610 BEEP

1620 END

1630 !
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140 1 sk sk ke ok e ok e s s o o e s e s o o o o e oo o o sk sk sk ok ke ok ok ok ok ok sk ook o o oo o s o o o o oo e e o o o ok ok ok

1650 ! Iden_port: Identify io port to use.

1660 ! Description: This routines sets up the I/0O port address for

1670 ! the SCPl interface. For "HP 87xx" instrunents,
1680 ! the address assigned to @Hp87xx = 800 ot herw se,
1690 ! 716.

1700 1 skesrokesrok skt otk ok sk sk ok ok ok o ok ok 3ok ok Kok ko Ko ok sk ks K 3Kk ok o o ok ok
1710 SUB Iden_port

1720 COM /sSys_state/ @Hp87xx,Scode
1730 |

1740 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1750 ASSI GN eHp87xx TO 800
1760 Scode=8

1770 ELSE

1780 ASS| GN eHp87xx TO 716
1790 Scode=7

1800 END | F

1810 !

1820 SUBEND !Iden_port

1830 !

& indicates HP 87 12C[14C only 8-107



Customized Display

GRAPHICS

GRAPHZ2

GETPLOT

Using graphics and softkeys to create customized procedures.
The example demongtrates the use of some of the user
graphics commands including the one to erase a previoudy
drawn line. It dso demongrates use of the softkeys and
detecting a front pand keypress with the service request
interrupt process.

Using graphics to draw an instrument and DUT onto the
display.
Reading an HPGL graphics file.

8-108
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GRAPHICS Example Program

This program demonstrates how to use the analyzer’s user graphics
commands to draw setup diagrams. It also demonstrates generating a service
request in response to a keyboard interrupt. More information on user
graphics commands is available in Chapter 7, “Using Graphics,’ and in
Chapter 12, “SCPI Command Summary”. Information on generating a service
request and using the status reporting structure is in Chapter 5, “Using Status
Regigters. ”

Note that this program uses the anadyzer's user graphics commands. If
the IBASIC option is indalled, graphics may sometimes be more easily
implemented using BASIC commands such as POLYGON and RECTANGLE.
For further information, see the “BARCODE”" program description in the
HP Instrument BASIC Users Handbook.

Lines 170-240 draw and label a representation of an HP 8711 for a
connection diagram. This example is a simple front view from the top.

Lines 250-450 draw the connection needed for a normaization. The
operator is 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 onfy when Option 1C2, [BASIC, has been installed. Refer to program
GRAPHZ if your analyzer does mot have the IBASIC option installed.
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Program

Running

RF OUT RF IN
IHP 8711 = - NORMALIZE

Connect THRU between RF OUT and RF IN

>>>>> Press NORMALIZE <<<<<

¥Chan 2;Transmission Log Mag 10.0 dB/ Ref 0.00 dB

I I I I I I I I [ ]

P~ SAUSE

start 150.000 MHz Stop 250.000 MHz

GRAPHICS example connection diagram

Lines 460-580 perform the normalization, erase the pronpts (without erasing
the whole screen) and prepare for the test.

Lines 590-730 are a branching routine that handles the service request
generated interrupts used by the external controller,

‘! Filename: GRAPH CS
N Description: Draws a sinple connection diagram
‘! in the IBASIC wi ndow, and displays a softkey.
I NOTE This program wor ks properly ONLY
I when option 1C2, IBASIC, has been install ed.
I Refer to program GRAPH2 if no IBASIC option.

©Wooo~Nog~ WwWN —
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| F POS(SYSTEM$ ("SYSTEM ID"),"HP 871") THEN
ASSI GN eHp8711 TO 800
Internal=1
Isc=8
ELSE
ASSI GN eHp8711 TO 716
Internal=0
Isc=7
ABCRT 7
CLEAR 716
END | F
!
I All ocate an IBASIC display partition
I to show the graphics.
QUTPUT @Hp8711;"DISP:PROG UPP"
!

I Cear the IBASIC display partition.
‘OJTPUI'QHp8711 ;"DISP:WIND10:GRAP:CLE"

I Turn on channel 2 for neasurenents. The
I' lower part of the display is

I devoted to display of measurenents.

‘CJJT PUT @Hp8711;"SENS2:STAT ON;*WAI"

I Take a single controlled sweep to ensure

I a valid neasurement using *0PC query.

OUTPUT @Hp8711;"ABOR; : INIT2:CONT OFF; : INIT2;*0PC?"
ENTER @Hp8711;0pc

|

I Select the bright "pen" and bold font.
QUTPUT @Hp8711;"DISP:WIND10:GRAP:COL 1;LAB:FONT BOLD"
|

! Draw a label reading "HP 8711C" at 45 pixels
I to the right and 120 pixels above the origin.
I The origin is the lower left corner of the

I current graphics w ndow (upper half).
OUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE45, 120

; LAB ' HP 8711C’"

\

I Draw a box to represent the analyzer.
OUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE30, 175
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; DRAW 30,140 ;DRAW 480, 140;DRAW 480, 175"
191 !
192 ! Draw a box to represent the REFLECTION RF QUT port.
200 OUTPUT@Hp8711;"DISP:WIND10:GRAP:MOVE275, 140
;DRAW 275,130 ; DRAW 305,130;DRAW 305, 140"
201 ! Draw a bhox to represent the TRANSM SSION RF IN port.
210  OUTPUT@Hp8711;"DISP:WIND10:GRAP:MOVE410, 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 statenents.
220  OUTPUT @Hp8711;"DISP:WIND10:GRAP:LAB: FONT SMAL"
221 |
222 ! Label the RF QUT port.
230 OUTPUT@Hp8711;"DISP:WIND10:GRAP:MOVE250, 145
;LAB ' RF Qut'
231 |
232 ! Label the RF IN port.
240  OUTPUT@Hp8711;"DISP:WIND10:GRAP:MOVE395, 145

;LAB ' RF I N"'
241 |
250 Nornalize: !
251 !
252 ! Draw a through connection between the RF OUT

253 ! and RF IN ports.

260 OUTPUT@Hp8711;"DISP:WIND10:GRAP:MOVE290, 125
;DRAW 290,110;DRAW 425,110 ;DRAW 425, 125"

261 ! Pronpt the operator to connect the through.

270  OUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 1,50
;LAB ' Connect THRU between RF QUT and RF I N"'

280 | F Internal=1 THEN

281 I If using the IBASIC (internal) controller,
282 I then use the "ON KEY" nethod to handl e
283 I user interface.

290 ON KEY 1 LABEL "NCORMALI ZE" RECOVER Norm
300 ELSE

301 I If using an external controller...

302 !

303 I Initialize flag for checking on keyboard
304 I interrupts.

310 Keycode=-1

311 |
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I Label softkey 1.
OUTPUT @Hp8711;"DISP:MENU:KEY1' NORMALI ZE"'
\

I Cear the status register and event status
I register.

QUTPUT @Hp8711;"*CLS ; *ESE 0"

\

I Preset the other status registers.

I Enable the Device Status register to report
I to the Status Byte on positive transition
I of bit 0 (key press). Enable the Status

I Byte to generate an interrupt when the

I Device Status register's sunmary bit

I changes.

QUTPUT @Hp8711;"STAT:PRES;DEV:ENAB 1;*SRE 4"
\

| Oear the key queue to ensure that previous
I key presses do not generate an interrupt.
OUTPUT @Hp8711;"SYST:KEY:QUE: CLE"

\

I Set up and enable the interrupt on the HP-1B
I when a service request is received.

ON I NTR Isc,5 RECOVER Srq

ENABLE | NTR Isc;2

END | F

Turn off the graphics buffer.

OUTPUT @Hp8711; "DISP:WIND10:GRAP : BUFF OFF"

Loop for waiting for press of the NORVALIZE key.

The two different output statements along with
the wait statements create ablinking effect.
There is not exit fromthis loop other than

a keyboard interrupt.

LOCP

OUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 55,18
;LAB *>>>>> Press NORMALI ZE <<<<«?"
VWAIT.2

QUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 55,18
;LAB ° Press NORMALI ZE "

WAIT .2
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450 END LOOP

451 !

460 Norm I Entry point to wait for a key press.
461

462 ! If wong key pressed, return to Normalize.
470 | F Keycode&0 THEN GoTO Normal i ze

480  OFF KEY

481 |

482 ! The through should now be connected and
483 ! ready to neasure.

484

485 1 Turn the graphics buffer back on.

490 QUTPUT @Hp8711;"DISP:WIND10:GRAP : BUFF ON'
491 |

492 | Select the "erase" pen (pen color 0) and
493 | erase the pronpts.

500 QUTPUT @Hp8711;"DISP:WIND10:GRAP:COL O;MOVE 55,18
;LAB ’>>>>> Press NORVALI ZE <<<<<?"
510 QUT PUT @Hp8711;"DISP:WIND10:GRAP:MOVE 1,50
;LAB ' Connect THRU between RF QUT and RF IN?"
520 QJT PUT @Hp8711;"DISP:MENU:KEY1 ’ Al

521 |

522 ! Display the active data trace only. Turn off
523 ! any previous nornalization.

530 QUTPUT @Hp8711;"CALC2:MATH (IMPL)"

531

532 | Take a single sweep on channel 2.

540  OUTPUT@Hp8711;"INIT2;*WAI"

541

542 1 Copy the new data trace into the menory array.
550  QUTPUT @Hp8711;"TRAC CH2SMEM,CH2SDATA"

551 |

552 ! Normalize; that is, display the active data
553 I relative to the menory trace.

560  OUTPUT @Hp8711;"CALC2:MATH (IMPL/CH2SMEM)"
561 |

562 ! Display only one of the traces (the nornalized

563 ! trace).

570  QUTPUT @Hp8711;"DISP:WIND2:TRAC1 ON; TRAC2 OFF"

571 |

572 | Erase the through connect and select pen color 1 again.
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OUTPUT @Hp8711;"DISP:WIND10:GRAP:MOVE 290, 110
;DRAW 425,110;DRAW 425,125;COL 1"

STOP

\

Srq: I This is the branching routine that handles

service request

I generated interrupts.
!
I Do a serial poll to find out if analyzer generated the
I interrupt.
Stb=SPOLL(@Hp8711)
!
I Determine if the Device Status register's summary
I bit (bit 2 of the Status Byte) has been set.
| F BINAND(Stb,4)&0 THEN

\

I If so, then get the Device Status Register contents.
QUTPUT @Hp8711;"STAT :DEV:EVEN?"
ENTER@Hp8711;Dev_event
|
I' Check for key press...
| F BINAND(Dev_event,1)&0 THEN
' If so, then determne which key.
QUTPUT @Hp8711; "SYST :KEY?"
ENTER@Hp8711;Keycode
END I F
END I F
\
I Reenable the interrupt in case wong ke
I was pressed.
ENABLE I NTR Isc
GOTO Nor m
END
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GRAPH2 Example Program

This program demonstrates smple graphics and softkey handling. If the
program is run from an external computer, it aso demonstrates basic
interrupts (SRQ) and status register handling. The program displays a
hookup diagram and requests the user to connect a cable. Once the cable is
connected the user is prompted to press a “NORMALIZE” key. The andyzer
then performs the normalization and erases the hookup diagram.

1000 ! Filename: GRAPH2

1010'!

1020 ! Description: Draws a sinple connection diagram
1030 ! in the IBASIC wi ndow, and displays a softkey.
1040 !

1050 ! NOTE:  This programworks properly ONLY

1060 ! when option 1C2, IBASIC, has been installed.
1070 ! Modify to use DISP.WND if no IBASIC option.
1080 !

1090 !

1100 COM/Sys_state/ @Hp87xx,Scode

1110 ! ldentify 1/0 Port

1120 CALL Iden_port

1130 !

1135  out put @Hp87xx;"DISP:WIND1:GRAP:SCAL 0,1023,0,383"
1140 !

1150 ! Allocate an IBASIC display partition

1160 ! to show the graphics.

1170 QUTPUT @Hp87xx;"DISP:FORM ULOW"

1180 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:GRAT:GRID OFF"
1190 !

1200 ! Cear the IBASIC display partition.

1210 OUTPUT @Hp87xx; "DISP:WIND1:GRAP:CLE"

1220 !

1230 ! Turn on channel 2 for measurenents. The
1240 ! lower part of the display is

1250 ! devoted to display of measurenents.

1260 QUTPUT @Hp87xx;"SENS2:STAT ON;*WAI"

1270 !

1280 ! Take a single controlled sweep to ensure
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1290 ! a valid neasurenent using *0PC query.

1300 QUTPUT @Hp87xx; "ABOR; : INIT2:CONT OFF; : INIT2;*0PC?"

1310 ENTER @Hp87xx;0pc

1320 !

1330 ! Select the bright "pen" and bold font.

1340 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:COL 1;LAB:FONT BOLD"

1350 !

1360 ! Draw a | abel reading "HP 8711C" at 45 pixels

1370 ! to the right and 120 pixels above the origin.

1380 ! The origin is the lower left corner of the

1390 ! current graphics wi ndow (upper half).

1400 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 45,120;LAB ' HP 8711C’"

1410 !

1420 ! Draw a box to represent the anal yzer.

1430 OQUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 30,175 ;DRAW 30,140 ; DRAW
480,140;DRAW480, 175"

1440 !

1450 ! Draw a box to represent the REFLECTION RF QUT port.

1460 OUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 275,140;DRAW 275,130 ;DRAW
305,130;DRAW305, 140"

1470 ! Draw a box to represent the TRANSM SSION RF IN port.

1480 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 410,140;DRAW 410,130;DRAW
440,130;DRAW440, 140"

1490 ! Change the text font to small, which is the

1500 ! same as that used for PRINT or DI SP statements.

1510 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:LAB:FONT SMAL"

1520 !

1530 ! Label the RF QUT port.

1540 QUTPUT @Hp8T7xx;"DISP:WIND1:GRAP:MOVE 250,145;LAB ' RF QUT"'

1550 !

1560 ! Label the RF IN port.

1570 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 380,145;LAB' RF | N''

1580 !

1590 Nornmalize: !

1600 !

1610 ! Draw a through connection between the RF QUT

1620 ! and RF IN ports.

1630 QUTPUT @Hp87xx;" DI SP: W NDI : GRAP: MOVE290, 125 ; DRAW290, 110 ; DRAW
425,110;DRAWA425, 125"

1640 ! Pronpt the operator to connect the through.

1650 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 1,50;LAB ' Connect THRU between RF
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QUT and RF IN"
1660 | F Internal=1 THEN
1670 ! If using the IBASIC (internal) controller,
1680 ! then use the "ON KEY" nethod to handle
1690 ! user interface.
1700 ON KEY 1 LABEL "NORMALI ZE" RECOVER Norm
1710 ELSE
1720 ! If using an external controller...
1730 !
1740 ! Initialize flag for checking on keyboard
1750 ! interrupts.
1760 Keycode=-1
1770 !
1780 ! Label softkey 1.
1790 OUTPUT @Hp87xx; "DISP:MENU:KEY1' NORVAL| ZE"'
1800 !
1810 ! Cear the status register and event status
1820 ! register.
1830 OUTPUT @Hp87xx ; "*CLS; *ESE 0"
1840 !
1850 ! Preset the other status registers.
1860 ! Enable the Device Status register to report
1870 ! to the Status Byte on positive transition
1880 ! of bit O (key press). Enable the Status
1890 ! Byte to generate an interrupt when the
1900 ! Device Status register's sunmary bit
1910 ! changes.
1920 QUTPUT @Hp87xx;"STAT:PRES;DEV:ENAB 1;*SRE 4"
1930 !
1940 ! Cear the key queue to ensure that previous
1950 ! key presses do not generate an interrupt.
1960 OUTPUT @Hp87xx ; "'SYST:KEY: QUE: CLE"
1970 !
1980 ! Set up and enable the interrupt on the HP-1B
1990 ! when a service request is received.
2000 ON | NTR Scode,5 RECOVER Sr q
2010. ENABLE | NTR Scode;?2
2020 END | F
2030 !
2040 ! Turn off the graphics buffer.
2050 QUTPUT @Hp8T7xx; "DISP:WIND1:GRAP:BUFF OFF"
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2060 !

2070 ! Loop for waiting for press of the NORMALIZE key.

2080 ! The two different output statements along with

2090 ! the wait statements create a blinking effect.

2100 ! There is not exit fromthis [oop other than

2110 ! a keyboard interrupt.

2120 LOOP

2130 OUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 55,18;LAB *>>>>> Press

NORMALI ZE <<<««?"
2140 WAIT .2

2150 OUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 55,18;LAB °’ Press
NORMAL| ZE Al

2160 VAIT .2

2170 END LOOP

2180 !

2190 Norm ! Entry point to wait for a key press.

2200 !

2210 ! If wong key pressed, return to Nornalize.

2220 | F Keycode<>0 THEN GOTO Normal i ze

2230 OFF KEY

2240 !

2250 ! The through shoul d now be connected and

2260 ! ready to neasure.

2270 !

2280 ! Turn the graphics buffer back on.

2290 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:BUFF ON'

2300 !

2310 ! Select the "erase" pen (pen color 0) and

2320 ! erase the pronpts.

2330 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:COL O;MOVE 55,18;LAB ’>>>>> Press
NORMALI ZE <<<<<?"

2340 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 1,50;LAB ' Connect THRU bet ween RF
QUT and RF IN"

2350 OUTPUT @Hp87xx; "DISP:MENU:KEY1 ’ S|

2360 !

2370 ! Display the active data trace only. Turn off

2380 ! any previous normalization.

2390 OQUTPUT @Hp87xx;"CALC2:MATH (IMPL)"

2400 !

2410 ! Take a single sweep on channel 2.

2420 OQUTPUT @Hp87xx;"INIT2;*WAI"
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2430 !

2440 ! Copy the new data trace into the menory array.

2450 QUTPUT @Hp87xx; "TRAC CH2SMEM, CH2SDATA"

2460 !

2470 ! Nornalize; that is, display the active data

2480 ! relative to the nenmory trace.

2490 QUTPUT @Hp87xx;"CALC2:MATH (IMPL/CH2SMEM)"

2500 !

2510 ! Display only one of the traces (the normalized

2520 ! trace).

2530 OQUTPUT @Hp87xx;"DISP:WIND2:TRAC1 ON; TRAC2 OFF"

2540 !

2550 ! Erase the through connect and select pen color 1 again.

2560 QUTPUT @Hp87xx;"DISP:WIND1:GRAP:MOVE 290,125;DRAW 290,110 ;DRAW
425,110;DRAW425, 125"

2570 STCOP

2580 !

2590 Srg: ! This is the branching routine that handles service request
2600 ! generated interrupts.

2610 !

2620 ! Do a serial poll to find out if analyzer generated the
2630 ! interrupt.
2640 Stb=SPOLL (@Hp87xx)
2650 !
2660 ! Determine if the Device Status register's summary
2670 ! bit (bit 2 of the Status Byte) has been set.
2680 | F BINAND(Stb,4)<>0 THEN
|

2690 !

2700 ! If so, then get the Device Status Register contents.
2710 OUTPUT @Hp87xx ; "STAT : DEV:EVEN?"
2720 ENTER@Hp87xx;Dev_event

2730 !

2740 ! Check for key press...

2750 | F BINAND (Dev_event,1)<>0 THEN
2760 ! If so, then determne which key.
2770 OUTPUT @Hp87xx; "SYST:KEY?"
2780 ENTER @Hp87xx ;Keycode

2790 END I F

2800 END | F

2810 !

2820 | Reenable the interrupt in case wong key.
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2830 ! was pressed.
2840 ENABLE | NTR Scode
2850 GOTO Norm

2860 END

2870 |

2880 1 sk ok sk ok 3k 3k ok ok 3k ok 2k ok 3k 3 3k 3k 3k 3k 3k ok 3 3 K ke ok sk ok ok sk o ok sk ok ok sk sk ok ok sk Sk ok ok ok o ok ok ok e ok sk sk e ok ok ok sk ok K k ke sk
2890 ! Iden_port: Identify io port to use.

2900 ! Description: This routines sets up the I/O port address for
2910 ! the SCPI interface. For "HP 87xx" instrunents,
2920 ! the address assigned to @Hp87xx = 800 ot herw se,
2930 ! 716.

2940 1 skok koK ok ok ok ok sk ok o ok sk ok o sk ok s sk ke s s sk sk sk sk ksl o e ok e ok o sk ok ok ok sk o ok o sk o o o e ok ok 3k sk ok ok

2950 SUB Iden_port

2960 COM /Sys_state/ @Hp87xx,Scode
2970 |

2980 | F POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
2990 ASSI GN eHp87xx TO 800
3000 Scode=8

3010 ELSE

3020 ASSI GN eHp87xx TO 716
3030 Scode=7

3040 END I F

3050 |

3060 SUBEND !Iden_port

3070 |
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100 !GETPLOT
110!

GETPLOT Example Program

This program shows how to capture a screen plot in “ .hgl” format and
transfer it to the floppy drive. Although this capability now exists in
firmware, this program is gtill useful in demonstrating file manipulation and
storage. This program aso alows the user to specify any filename, whereas
the firmware will dways choose a predefined name. This can aso be used for
“ pex” format by un-commenting line 280.

Because of BASIC limitations in any single array Size, a four element array
is used in line 170 to store the complete file. This dlows a file Size up to
128,000 bytes.

Lines 320 - 340 enter the screen capture data into the array Blk$.
Lines 360~ 380 determine the total number of bytes to be saved.

Lines 410 - 480 save the Ele. In line 420, any previous file of the same name
is erased. If no file exists, this line is ignored due to the ON ERROR statement
in line 410. The file is created in line 450 and the data stored in line 470.

120! Thisprogram wi || get a hardcopy screen dunp in HP-G. format from
130 ! the 8711, and store it locally.

140 ! The user specifies the local filenane (default

150 !
160 !
170 DI MB1k$
180 !

Plot871x)

(1:4)[32000] ! Max file size = 4 * 32000 = 128000 bhytes

190 DI MFilename$[64] ,Dest$[64]
200 INTEGER Word1

210 !

220 COM /Sys_state/ @Hp87xx,Scode
230 ! Identify 1/0 Port
240 CALL Iden_port

250 |

260 BEEP

270 Filename$="DATA : screen. hgl " I HP-G. format
280 ! Filename$="DATA:screen.pcx" ! PCX format

290 Dest$="Plot871x"
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300 I NPUT "Ent er host fil enane (default=’Plot871x’)",Dest$
310 DI SP "READI NG FI LE "gFilename$&" . .."
320 QUTPUT @Hp87xx;"MMEM: TRANSFER? ’"&Filename$&"’"

330 ENTER @Hp87xx USI NG "#,W";Wordl ! Assume indefinite block: #0 header

340 ENTER eHp87xx USI NG "%,-K" ;B1k$ (*)

350 ! Compute length of data we just ENTERed
360 FOR 1=1 TO 4

370 Filelength=LEN(B1k$(I))+Filelength
380 NEXT |

390 ! Save data to local file

400 DISP "Creating new file..."

410 ON ERROR GOTO Save-file

420 PURGE Dest$

430 Save-file: .|

440 OFF ERRCR

450 CREATE Dest$, Fil el ength

460 ASSI GN @File TO Dest$; FORVAT ON

470 QUTPUT @File;Blk$(*);

480 ASSIGN @ile TO *

490 DISP "Fil e "&Dest$&" created. "

500 BEEP

510 END

520 !

530 ¥ 3k ke ok ok ok ok 3k oK 3k ok ok 3k 3K ok 3K 3k 3k 3k 3 3K 3K ok ok oK 3K 3 ok 3k 3K 3k ok 3K ok ok 3K 3K 3k 3k e 3 ok ok ok ok ok ok ok sk 3k 3K ok ok sk ok ok ok ok ok ok ok Kk
540 ! Iden_port: ldentify io port to use.

550 ! Description: This routines sets up the I/O port address for
560 ! the SCPl interface. For "HP 87xx" instrunents,
570 ! the address assigned to @Hp87xx = 800 ot herw se,
580 ! 716.

SO0 1 kokkkskokskok e sk o o ok Kok o K oo o o o o o ok 3 o ok Ko ok o s o ok ok o ok ok s o ok s o o ok ok Aok
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600 SUB Iden_port

610 COM /Sys_state/ @Hp87xx,Scode
620 |

630 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
640 ASSI| GN eHp87xx TO 800

650 Scode=8

660 ELSE

670 ASS| G\ eHp87xx TO 716

680 Scode=7

690 END I F

700 !

710 SUBEND !Iden_port

720 |
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USERANOT Using user-defined annotation.
FREQBLNK Concedling sengtive frequency information.
KEYCODES Reading key presses and knob positions from the analyzer.
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USERANOT Example Program

This program demonstrates how to use user-defined x-axis annotation. With
this feature, you can set the anayzer to convert al x-axis information into
a user-defined scae. In this program, the Channel 1 x-axis is modified to
display antenna angle in degrees while Channel 2 x-axis displays antenna
height in feet.

100 ! RE-SAVE “USERANOT”

110!BASICprogram An exanpl e programto draw user-defined annotation
120 !$Revision: 1.1 $

130 !$Date: 97/09/02 13:14:22 $

140 |

150 ! Demonstrate these SCPI commands:

160 |

170 ! DISPlay:ANNotation:CHANnel[1]|2] :USER[:STATe] {OFFIO{ON|1}
180 ! DISPlay:ANNotation:CHANnel[1|2] :USER:LABel[:DATAKSTRI NG
190 |

200 DISPlay:ANNotation:FREQuency[1]|2] :USER[:STATe] {OFF{O|ON|1}
210 DISPlay:ANNotation:FREQuency[1|2]:USER:STARt #-10000~10000#

|
!
220 ! DISPlay:ANNotation:FREQuency[1|2]:USER:STOP #-10000710000#
|
|

230 DISPlay:ANNotation:FREQuency{1|2] :USER:SUFFix[:DATA] <STRING>

240 DISPlay:ANNotation:FREQuency[1]|2] :USER:LABel[:DATAIKSTRI NG

250 |

260 | e ——————
270 |

280 ! Determne select code (800 for IBASIC, 716 for external conputer)
290 |

300 | F POS(SYSTEM$ (“SYSTEM ID"),“HP87") THEN

310 ASS| GN eHp8711 TO 800

320 ELSE

330 ASSI GN @Hp8711 TO 716

340 ABCRT 7

350 CLEAR 716

360 ENDIF

370 |

380 ! Preset

390 QUTPUT @Hp8711;"SYST:PRES; *WAI"

400 OUTPUT @Hp8711;"SENS2:STAT ON' ! So we can see narkers
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410 QUTPUT @Hp8711;"*0PC?"
420 ENTER@Hp8711;0pc

430 |

440 ! Set up channel annotation using:

450 ! DISPlay:ANNotation:CHANnel[1]2]:USER[:STATe] {0FF(O|ON|1}
460 ! DISPlay:ANNotation:CHANnel[112] :USER:LABel[:DATAI<STRI NG
470 |

480 DI SP "Setting up channel annotation..."

500 QUTPUT @Hp8711;"DISP:ANN:CHAN1:USER:STAT 1"

510 QUTPUT @Hp8711;"DISP:ANN:CHAN1:USER:LABEL ' Ch 1 Cust omAnnot: Signal vs.
Ant enna angle’"

520 QUTPUT @Hp8711;"DISP:ANN:CHAN2:USER:STAT 1"

530 QUTPUT @Hp8711;"DISP:ANN:CHAN2:USER:LABEL ' Ch 2 Cust omAnnot: Si gnal vs.
Antenna height"'

540 DISP "Setting up channel annotation... Done."

550 WVAI'T 3

560 !

570 ! Set up frequency annotation using:

580 ! DISPlay:ANNotation:FREQuency[1!2] :USER[:STATe] {OFF|O|ONI|1}
590 ! DISPlay:ANNotation:FREQuency[1]2] :USER:STARt #-10000~10000#
600 ! DISPlay:ANNotation:FREQuency[1]2] :USER:STOP #-10000~10000#
610 ! DISPlay:ANNotation:FREQuency[1]2] :USER:SUFFix[:DATAIKSTRI NG
620 |

630 DISP "Setting up frequency annotation..."

650 |

660 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:LABEL ' Ant enna Angl e"'
670 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:STAT 1"

680 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:START - 180. 0"
690 OUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:STOP  180. 0"
700 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:SUFFIX ’Deg’"
720 |

730 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:LABEL ' Hei ght "'
740 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:STAT 1"

750 OUTPUT @Hp8711;"DISP: ANN:FREQ2:USER:START 5280. 0"
760 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:STOP - 1760. 0"
770 OQUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:SUFFIX *Ft’"

780 !

790 DISP "Done. Markers will read out using new units!"”
800 QUTPUT @Hp8711;"CALC1:MARK1 ON'

810 QUTPUT @Hp8711;"CALC2:MARK1 ON'

820 !
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830 LOCAL eHp8711
840 !
850 END 'End of this program
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FREQBLNK Example Program

This program denonstrates how to use user-defined x-axis annotation to
conceal (or “blank”) sensitivefrequencyi nf ormati on.

100 ! RE- SAVE " FREQBLNK"

110 !BASIC program An exanple programto overwite frequency annotation

120 !$Revision: 1.2 $

130 !$Date: 97/09/0213:17:25 §

140 !

150 ! Denonstrate using these SCPl commands to blank freqg annotation.

160 !

170 ! DISPlay:ANNotation:FREQuency[112] :USER[:STATe] {OFF|OION|1}

180 ! DISPlay:ANNotation:FREQuency[1]{2] :USER:STARt #-10000710000#

190 ! DISPlay:ANNotation:FREQuency[1]2] :USER:STOP #-10000~10000#
!
!

200 DISPlay:ANNotation:FREQuency[112] :USER:SUFFix[:DATAIKSTRI NG

210 DISPlay:ANNotation:FREQuency[1]2] :USER:LABel[:DATAKSTRI NG

220 |

230 | TS mmommommommsmmmmmees
240 |

250 ! Determne select code (800 for IBASIC, 716 for external conputer)
260 |

270 | F POS(SYSTEM$("SYSTEM ID"),"HP 87") THEN

280 ASS| GN eHp8711 TO 800

290  ELSE

300 ASS| GN eHp8711 TO 716

310 ABORT 7

320 CLEAR 716

330 END IF

340 |

350 ! Preset

360 QUTPUT @Hp8711;"SYST:PRES; *WAI"

370 QUTPUT @Hp8711;"SENS2:STAT ON' | So we can see markers
380 QUTPUT @Hp8711;"*0PC?"

390 ENTER@Hp8711;0pc

400 |

410 ! Set up frequency annotation using:

420 ! DISPlay:ANNotation:FREQuency[1]2] :USER[:STATe] {OFF|OION|1}
430 ! DISPlay:ANNotation:FREQuency[1]2] :USER:STARt #-10000710000#
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440 ! DISPlay:ANNotation:FREQuency[1|2]:USER:STOP #-10000"10000#
450 | DISPlay:ANNotation:FREQuency[1]2] :USER:SUFFix[:DATAIKSTRI NG
460 |

470 DISP "Setting up frequency annotation..."

480 |

490 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:LABEL ' Bl ank"'
500 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:STAT 1"

510 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:START 0. 0"

520 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:STOP 100. 0"

530 QUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:SUFFIX *>*"

540 |

550 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:LABEL ' Bl ank"'
560 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:STAT 1"

570 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:START 0. 0"

580 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:STOP 100. 0"

590 QUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:SUFFIX *’"

600 |

610 DISP "Done. Markers will read out using new units!"
620 OUTPUT @Hp8711;"CALC1:MARK1 ON'

630 QUTPUT @Hp8711;"CALC2:MARK1 ON'

640 |

650 LOCAL @Hp8711

660 |

670 END l'End of this program
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KEYCODES Example Program

This programwill detect any front panel input, determine if it is froma
keystroke or the knob, and display the correspondi ng keycode or val ue. Each
key has a unique keycode associated with it. The knob will return either a
positive or negative nunber depending upon direction of rotation (clockw se
i's positive). The programcan be exited by pressing (PRESET).

Lines 1290 - 1520 are continuously repeated to ook for any front panel
activity.

Line 1370 - 1430 read the key type to determne if the activity came froma
key press or fromthe knob. Also read is the value “Key-code.” If the activity
came fromthe knob, then the value “Key-code” represents how far the knob
has been turned, and in which direction. If the activity came froma key
stroke, the val ue represents the key’ s keycode.

Line 1510 determines if the key was pressed. If so, the program
exits.

1000 ! Fil enane: KEYCODES

1010 ! _

1020 !

1030 ! Deronstration of how to read the anal yzer’s
1040 ! front panel keys and knob, as well as external
1050 ' PC keyboard, using the SCPI SYST:KEY conmands.
1060 !  This programreads key presses and knob turn
1070 ' ticks and displays them on the screen.

1080 ! _

1090 !

1100 DI M Msg$ [40]

1110 !

1120 !

1130 COM/Sys_state/ @Hp87xx,Scode

1140 ! Identify /0O Port

1150 CALL Iden_port

1160 !

1170 !

1180 ! Clear the key queue to ignore

1190 ! previous key presses.
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1200 QUTPUT @Hp87xx; "SYST :KEY : QUE: CLE"

1210 !

1220 ! Turn on the key queue off to limt

1230 ! maxi mum que size to one.

1240 QUTPUT @Hp8T7xx; "SYST:KEY : QUE OFF"

1250 !

1260 Msg$=""Press keys or turn knob. PRESET ends."'
1270 OUTPUT @Hp87xx;"DISP:ANN:MESS:DATA "' ;Msg$

1280 !

1290 LOOP

1300 ! Query device status condition register
1310 QUTPUT @Hp87xx; "STAT : DEV:COND?"

1320 ENTER@Hp87xx; Dev_cond

1330 !

1340 ! Check the bit that indicates a key press.
1350 | F BIT(Dev_cond,0)=1 THEN

1360 ! Read the key type first

1370 OUTPUT @Hp87xx; "SYST:KEY: TYPE?"
1380 ENTER@Hp87xx;Key_type$

1390 ! Read the key code |ast.
1400 ! This renoves it from the queue

1410 OQUTPUT @Hp87xx ; "SYST:KEY?"

1420 ENTER@Hp87xx;Key_code

1430 DI SP "Keycode ";Key_code;" Type ";Key.type$;
1440 ! See how many nore keys are in the queue

1450 OQUTPUT @Hp87xx; "'SYST:KEY : QUEUE : COUNT?"

1460 ENTER@Hp87xx;Key_count

1470 DI SP ". Keys i n queue:";Key_count

1480 END | F

1490 !

1500 ! Stop looping if the PRESET key was pressed.
1510 EXI T | F Key_code=56 AND Key_type$="KEY"

1520 END LOCOP

1530 DI SP "The end."

1540 QUTPUT @Hp87xx; "DISP:ANN:MESS:DATA' The End. "'
1550 END

1560 !
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1580 ! Iden_port: Identify io port to use.

1590 ! Description: This routines sets up the 1/0 port address for

1600 ! the SCPl interface. For "HP 87xx" instruments,
1610 ! the address assigned to @Hp87xx = 800 ot herwi se,
1620 ! 716.

1630 1 sttt s se s sk sk e s sk s s ook o o o ok o ko s sk o ok o o ok ok sk skl sk sk o s o o ok sk ok ok ok sk ok o ok ok ok ok sk ok ok

1640 SUB Iden_port

1650 COM /Sys_state/ QHp87xx,Scode
1660 !

1670 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1680 ASSI GN eHp87xx TO 800

1690 Scode=8

1700 ELSE

1710 ASS| GN eHp87xx TO 716

1720 Scode=7

1730 END I F

1740 |

1750 SUBEND !Iden_port

1760 !
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MKR_MATH

Marker math functions are used to calculate different
parameters on a user-defined measurement trace segment.
Frequency span, mean amplitude, amplitude standard
deviation, and peak-to-pesk amplitude are calculated with
the Statistics function. Span, gain, dope and flatness are
calculated with the Flatness function. Insertion loss and
peak-to-peak ripple of the passband, and maximum signa
amplitude in the stopband are calculated with the RF Filter
Stats function. This example program steps through the
marker math functions and then reads and reports the
results.

8-134
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MKR_MATH Example Program

1000 !'Filename: MKR_MATH

1010 !

1020 ! This exanpl e program demonstrates how to program marker nath
1030 ! functions. Marker Statistics, Marker Flatness, and RF Filter Stats.
1040 !

1050 ! Connect the demo filter between the RF out and RF in of the analyzer.
1060 !

1070 ! The programw || step through various marker math neasurenents, then
1080 ! read and report the results.

1090 !

1100 !

1110 COM/Sys_state/ @Hp87xx,Scode

1120 ! Identify 1/0 Port

1130 CALL Iden_port

1140 !

1150 !

1160 ! Perform a system preset;

1170 QUTPUT @Hp87xx; "SYST : PRES ; *WAI"

1180 !

1190 ! Set up the source frequencies for the neasurenent.

1200 QUTPUT @Hp87xx;"SENS1:FREQ:STAR 10 MHZ; STOP 400 MHZ; *WAI"

1210 !

1220 ! Set up the receiver for the measurement paraneters

1230 ! (Transmission in this case).

1240 QUTPUT @Hp87xx;"SENS1:FUNC ' XFR: PON RAT 2,0’ ; DET NBAN; *WAI"
1250 !

1260 ! Configure the display so neasurenent

1270 ! results are easy to see.

1280 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB; RLEV O DB; RPCS 9"
1290 !

1300 ! Reduce the distractions on the display by

1310 ! getting rid of notation that will not be

1320 ! needed in this exanple.

1330 QUTPUT @Hp87xx; "DISP: ANN:YAX OFF"

1340 !

1350 ! Erase the graticule grid for the sanme reason.
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1360 OUTPUT @Hp87xx;"DISP:WIND1:TRAC:GRAT:GRID OFF"
1370 |

1380 ! Set the markers for channel 1

1390 QUTPUT @Hp87xx;'"CALC1:MARK1 ON'

1400 QUTPUT @Hp87xx;"CALC1:MARK1:X 152000000. 000000"
1410 OUTPUT @Hp87xx;"CALC1:MARK2 ON'

1420 QUTPUT @Hp87xx;"CALC1:MARK2:X200000000. 000000"
1430 QUTPUT @Hp87xx;"CALC1:MARK3 ON'

1440 OUTPUT @Hp87xx;"CALC1:MARK3:X279000000. 000000"
1450 OQUTPUT @Hp87xx; "CALC1:MARK4 ON'

1460 OUTPUT @Hp87xx;"CALC1:MARK4:X 388000000. 000000"
1470 |

1480 ! Turn on marker flatness

1490 QUTPUT @Hp87xx;"CALO : MARK: FUNC FLATNESS"

1500 DI SP "Marker Fl atness"

1510 |

1520 WAIT 5

1530 QUTPUT @Hp87xx;"CALC1:MARK:FUNC:RES?"

1540 ! Read the four values: the span, gain

1550 ! the slope, and the flatness.

1560 ENTER@Hp87xx;Span,Gain,Slope,Flatness

1570 |

1580 ! Display the results.

1590 BEEP

1600 DI SP " Span ";Span

1610 |

1620 WAIT 5

1630 BEEP

1640 DI SP "Gai n ";Gain

1650 |

1660 WAIT 5

1670 BEEP

1680 DI SP " Sl ope ";Slope

1690 |

1700 WAIT 5

1710 BEEP

1720 DI SP "Fl at ness ";Flatness

1730 |

1740 WAIT 5

1750 ! Turn on marker statistics

1760 QUTPUT @Hp8T7xx;"CALC1:MARK:FUNCSTATI STI CS'
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1770 DISP "Marker Statistics”

1780 |

1790 WAIT 5

1800 QUTPUT @Hp87xx ;' CALC1:MARK:FUNC:RES?"
1810 ! Read the four values: the span,
1820 ! the nean, the sdev, peak to peak.
1830 ENTERG@Hp87xx;Span,Mean,Sdev,Peak
1840 |

1850 ! Display the results.

1860 BEEP

1870 DI SP " Span ";Span

1880 |

1890 WAIT 5

1900 BEEP

1910 DI SP "Mean ";Mean

1920 |

1930 WAIT 5

1940 BEEP

1950 DI SP "Sdev ";Sdev

1960 |

1970 WAIT 5

1980 BEEP

1990 DI SP "Peak ";Peak

2000 !

2010 WAIT 5

2020 ! Turn on RF Filter Stats

2030 QUTPUT @Hp87xx; "CALC1:MARK:FUNC FST"
2040 DISP "RF Filter Stats"

2050 |

2060 VAIT 5

2070 QUTPUT @Hp87xx;'"CALC1:MARK:FUNC:RES?"
2080 ! Read the three values: the |oss,
2090 ! the peak to peak, and the reject
2100 ENTER@Hp87xx;Loss,Peak,Reject
2110 |

2120 ! Display the results.

2130 BEEP

2140 DI SP "Loss ";Loss

2150 |

2160 WAIT 5

2170 BEEP

Example Programs
Marker Functions
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2180 DI SP "Peak ";Peak

2190 |

2200 WAIT 5

2210 BEEP

2220 DI SP "Rej ect ";Reject

2230 |

2240 WAIT 5

2250 DI SP "Done"

2260 END

2270 |

2280 1 skokok ok sk ok ok ok ke e ke ok ok ok oK ok Sk Sk sk ok 3k ok e e sk s e ok e sk sk sk sk e ok 3k ok Sk Sk 3k 3k ok 3k s ok e s e ok 3k 3k 3 3K oK ok ok ok ok ok
2290 ! Iden_port: ldentify io port to use.

2300 ! Description: This routines sets up the I/0O port address for
2310 ! the SCPl interface. For "HP 87xx" instrunents,
2320 ! the address assigned to @Hp87xx = 800 ot herw se,
2330 ! 716.

D340 1 akokokakok ok ok ok sk ok ok ok ook ok o sk ok o sk ok ook sk e ook ko sk ok sk sk st ok s sk ok sk sk sk ok s sk ke sk sk ko ok sk ok ok ok ok ok o ok ok

2350 SUB Iden_port

2360 COM /Sys_state/ @Hp87xx,Scode
2370 |

2380 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2390 ASSI GN eHp87xx TO 800
2400 Scode=8

2410 ELSE

2420 ASSI GN eHp87xx TO 716
2430 Scode=7

2440 END I F

2450 |

2460 SUBEND !Iden_port

2470 |
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LIM-FLAT

LIM-PEAK

LIM-MEAN

Limit testing can be performed on the flatness of a
user-defined measurement trace segment. This example
program sets various flatness limits, then queries the status
to determine if the limit test passes or fails.

Limit testing can be performed on the peak-to-peak ripple of
a user-defined measurement trace segment. This example
program sets various peak-to-peak limits, then queries the
status to determine if the limit test passes or fails.

Limit testing can be performed on the mean amplitude of a
user-defined measurement trace segment. This example
program sets various mean limits, then queries the status to
determine if the limit test passes or fails.
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LIM_FLAT Example Program

10 'Filename: LIM_FLAT

20

30 This exanpl e program denmonstrates how to test for a marker
40 flatness limt.

50

I
I
I
!
60 ! Connect the demo filter to the analyzer RF out and RF in.
!
!
!
|

70 The anal yzer will set-up atransm ssion neasurenent.

80

90 The programwi || set various flatness limts, then query the
100 ! status to determne if the specification PASSES or FAILS.
110 !

120 !

130 | F POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
140 ASSI GN eHp8711 TO 800

150  ELSE

160 ASSI GN @Hp8711 TO 716

170 ABORT 7

180 CLEAR 716

190 END IF

200 !

210 ! Perform a system preset; this clears the limt table.
220 OUTPUT @Hp8711;"SYST:PRES;*WAI"

230 !

240 ! Set up the source frequencies for the neasurenent.

250  OUTPUT @Hp8711;"SENS1:FREQ:STAR 10 MHZ; STOP 400 MHZ; *WAI"
260 |

270 ! Set up the receiver for the neasurement paraneters

280 ! (Transmission in this case).

290  OUTPUT @Hp8711;"SENS1:FUNC *XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
300 !

310 ! Configure the display so measurenent

320 ! results are easy to see.

330 QUTPUT @Hp8711;"DISP:WIND1:TRAC:Y:PDIV 10 DB;RLEV O DB; RPCS 9"
340 |

350 ! Reduce the distractions on the display by

360 ! getting rid of notation that will not be
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380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770

Example Pro

grams

Marker limit Testing

I needed in this exanple.
OUTPUT @Hp8711;"DISP:ANN:YAX OFF"
\

I Erase the graticule grid for the sane reason.
QUTPUT @Hp8711;"DISP:WIND1:TRAC:GRAT:GRID OFF"

I Set the markers for channel 1
QUTPUT @Hp8711;"CALC1:MARK1 ON'
OUTPUT@Hp8711; "CALC1:MARK1:X152000000. 000000"
QUTPUT @Hp8711 ;"CALC1:MARK2 ON'
QUTPUT@Hp8711; "CALC1:MARK2:X200000000. 000000"
|

‘! Turn on marker flatness
QUTPUT @Hp8711 ; "CALC1 : MARK : FUNC FLATNESS"

QUTPUT @Hp8711;"CALC1:MARK2 ON'

OUTPUT @Hp8711; "CALC1:LIM:DISP ON'

OUTPUT @Hp8711;"CALC1:LIM:MARK:FLATNESS ON'
\

! Turn on the pass/fail testing; watch the
I analyzer's display for the pass/fail indicator.
‘ QUTPUT @Hp8711;"CALC1:LIM:STAT ON'

Set sweep hold node
OUTPUT @Hp8711;"ABOR; : INIT1:CONT OFF; : INIT1;*WAI"
\

I Send an operation conplete query to ensure that
I all overlapped conmmands have been execut ed.
QUTPUT @Hp8711 ; "*0OPC?"

I Vit for the reply.
ENTER@Hp8711 ;0pc

I Turn on a linit to be tested

FOR Flatness=0. TO 3 STEP .1
DISP"Flatness limt test =",VAL$(Flatness)&" dB"
OUTPUT @Hp8711;"CALC1:LIM:MARK:FLAT:MAX "&VAL$(Flatness)

I Take a controlled sweep to ensure that
I there is real data present for the limt test.
QUTPUT @Hp8711; "INIT1;*0PC?"
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780 ENTER@Hp8711; 0pc

790 !

800 ! Query the limt fail condition register to see
810 ! if there is a failure.

820 QUTPUT@Hp8711;"STAT : QUES:LIM: COND?"

830 !

840 ! Read the register's contents.

850 ENTER@Hp8711;Fail_flag

860 !

870 ! Bit 0is the test result for channel 1 while

880 ! Bit 1 is the results for channel 2 limt testing.
890 ! Bit 2 is the result for channel 1 nkr limt testing.
900 ! Bit 3 is the result for channel 2 mkr limt testing.
910 | FBIT(Fail_flag,2)=1 THEN

920 ! This limt test failed

930 ELSE

940 DI SP "Fl at ness passed at "&VAL$(Flatness)&" dB"
950 BEEP

960 GOTO Done

970 END | F

980 !

990 NEXT Flatness

1000 Done: QUTPUT @Hp8711;"INIT:CONT ON;*WAI"

1010 END
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LIM_PEAK Example Program

1000 !Filename: LI M PEAK

1010 !

1020 ! This exanpl e program demonstrates how to test for a marker
1030 ! statistics peak to peak ripple limt.

1040 !

1050 ! Connect the deno filter to the analyzer RF out and RF in.
1060 ! The analyzer will set-up a transm ssion neasurenment

1070 !

1080 ! The programw || set various statistics peak to peak limts, then
1090 ! query the status to determne if the specification PASSES or FAILS
1100 !

1110 !

1120 !

1130 com/Sys_state/ @Hp87xx,Scode

1140 ! Identify 1/0 Port

1150 CALL Iden_port

1160 !

1170 !

1180 ! Perform a system preset; this clears the limt table.
1190 QUTPUT @Hp87xx ; "SYST : PRES ; *WAI"

1200 !

1210 ! Set up the source frequencies for the neasurenent.

1220 OQUTPUT @Hp87xx;"SENS1:FREQ:STAR 10 MHZ; STCP 400 MHZ;*WAI"
1230 !

1240 ! Set up the receiver for the nmeasurenment paraneters

1250 ! (Transmission in this case).

1260 OUTPUT @Hp87xx;"SENS1:FUNC ’XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
1270 !

1280 ! Configure the display so neasurement

1290 ! results are easy to see.

1300 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB; RLEV O DB; RPCS 9"
1310 !

1320 ! Reduce the distractions on the display by

1330 ! getting rid of notation that will not be

1340 ! needed in this exanple.

1350 QUTPUT @Hp87xx;"DISP:ANN:YAX OFF"
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1360 !

1370 ! Erase the graticule grid for the sane reason
1380 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:GRAT:GRID OFF"
1390 !

1400 ! Set the markers for channel 1

1410 OQUTPUT @Hp87xx;"CALC1:MARK1 ON'

1420 QUTPUT @Hp87xx;"CALC1:MARK1:X152000000. 000000"
1430 QUTPUT @Hp87xx; "CALC1:MARK2 ON'

1440 QUTPUT @Hp87xx;"CALC1:MARK2:X200000000. 000000"
1450 !

1460 ! Turn on marker statistics

1470 QUTPUT @Hp87xx;"CALC : MARK: FUNC STATI STI CS"
1480 !

1490 QUTPUT @Hp87xx;"CALC1:MARK2 ON'

1500 QUTPUT @Hp87xx;"CALC1:LIM:DISP ON'

1510 QUTPUT @Hp87xx;"CALC1:LIM:MARK:STAT:PEAK ON'
1520 !

1530 ! Turn on the pass/fail testing, watch the

1540 ! analyzer's display for the pass/fail indicator
1550 QUTPUT @Hp87xx;"CALC1:LIM:STAT ON'

1560 !

1570 ! Set sweep hold node

1580 QUTPUT @Hp87xx;"ABOR; : | NI TI : CONTOFF; : INIT1;*WAI"
1590 !

1600 ! Send an operation conplete query to ensure that
1610 ! all overlapped commands have been execut ed.
1620 QUTPUT @Hp87xx;"*0PC?"

1630 !

1640 ! Wit for the reply.

1650 ENTER @Hp87xx; Opc

1660 !

1670 ! Turn on a limt to be tested

1680 FOR Peak-lint=0 TO 3 STEP .

1690 DISP"Peak limt test =",vAL$(Peak_limit)&" dB"
1700 OUTPUT @Hp87xx;"CALC1:LIM:MARK:STAT :PEAK:MAX "&VAL$ (Peak_limit)
1710 !

1720 ! Send an operation conplete query to ensure that
1730 ! all overlapped commands have been executed.
1740 OUTPUT @Hp87xx ;" *0PC?"

1750 !

1760 ! Wit for the reply.
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1770 ENTER@Hp87xx; Opc

1780 !

1790 ! Take a controlled sweep to ensure that

1800 ! there is real data present for the limt test.

1810 OUTPUT @Hp87xx; "INIT1;*0PC?"
1820 ENTER@Hp87xx ; Opc
1830 !

1840 ! Query the limt fail condition register to see
1850 ! if there is a failure.

1860 OUTPUT @Hp87xx; "STAT : QUES :LIM:COND?"
1870 |

1880 ! Read the register's contents.

1890 ENTERQHp87xx;Fail_flag

1900 |

1910 ! Bit 0 is the test result for channel 1 while

1920 | Bit 1 is the results for channel 2 limt testing.
1930 ! Bit 2 is the result for channel 1 nkr limt testing.
1940 ! Bit 3 is the result for channel 2 nkr limt testing.

1950 | F BIT(Fail_flag,2)=1 THEN

1960 ! This limt test failed

1970 ELSE

1980 Dl SP "Passed at "&VAL$(Peak_limit)&" dB"
1990 BEEP

2000 GOTO0 Done

2010 END I F

2020 !

2030 NEXT Peak-limt
2040 Done: QUTPUT @Hp87xx;"INIT:CONT ON; *WAI"

2050 END

2060 !
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2080 ! Iden_port: ldentify io port to use.

2090 ! Description: This routines sets up the 1/0 port address for
2100 ! the SCPl interface. For "HP 87xx" instrunents,
2110 ! the address assigned to @Hp87xx = 800 ot herw se,
2120 ! 716.
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2140 SUB Iden_port

2150 COM /Sys_state/ @Hp87xx,Scode
2160 !

2170 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2180 ASS| GNeHp87xx TO 800
2190 Scode=8

2200 ELSE

2210 ASS|I GNeHp87xx TO 716
2220 Scode=7

2230 END | F

2240 |

2250 SUBEND !Iden_port

2260 |
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LIM_MEAN Example Program

1000 'Filename: LI M MEAN

1010 !

1020 ! This exanpl e program denmonstrates how to test for a marker
1030 ! statistics nean limt.

1040 !

1050 ! Connect the deno filter to the analyzer RF out and RF in.
1060 ! The analyzer will set-up a transm ssion neasurenent.

1070 !

1080 ! The programwi || set various statistics mean limts, then query
1090 ! the status to determne if the specification PASSES or FAILS.
1100 !

1110 !

1120 !

1130 COM/Sys_state/ @Hp87xx,Scode

1140 ! Identify /0O Port

1150 CALL Iden_port

1160 !

1170 !

1180 ! Perform a system preset; this clears the limt table.
1190 QUTPUT @Hp87xx ; "'SYST : PRES ; *WAI"

1200 !

1210 ! Set up the source frequencies for the measurenent.

1220 QUTPUT @Hp87xx;"SENS1:FREQ:STAR 10 MHZ;STOP 400 MHZ;*WAI"
1230 !

1240 ! Set up the receiver for the measurenent paraneters

1250 ! (Transmission in this case).

1260 OQUTPUT @Hp87xx;"SENS1:FUNC *XFR:POW:RAT 2,0’ ;DET NBAN;*WAI"
1270 !

1280 ! Configure the display so neasurement

1290 ! results are easy to see.

1300 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 10 DB; RLEV O DB;RPOS 9"
1310 !

1320 ! Reduce the distractions on the display by

1330 ! getting rid of notation that will not be

1340 ! needed in this exanple.

1350 QUTPUT @Hp87xx;"DISP:ANN:YAX OFF"
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1360 !

1370 ! Erase the graticule grid for the same reason.
1380 QUTPUT @Hp87xx;" Dl SP. WNDI : TRAC. GRAT: RID COFF"
1390 !

1400 ! Set the markers for channel 1

1410 OUTPUT @Hp87xx; ""CALC1:MARK1 ON'

1420 QUTPUT @Hp87xx;"CALC1:MARK1:X 152000000. 000000"
1430 QUTPUT @Hp87xx; "CALC1:MARK2 ON'

1440 QUTPUT @Hp87xx;"CALC1:MARK2:X 200000000. 000000"
1450 !

1460 ! Turn on marker statistics

1470 QUTPUT @Hp87xx;"CALC1:MARK:FUNCSTATI STI CS'
1480 !

1490 QUTPUT @Hp87xx; "CALC1:MARK2 ON'

1500 QUTPUT @Hp87xx;"CALC1:LIM:DISP ON'

1510 OUTPUT @Hp87xx;"CALC1:LIM:MARK:STAT:MEAN ON'
1520 !

1530 ! Turn on the pass/fail testing; watch the
1540 ! analyzer's display for the pass/fail indicator.
1550 QUTPUT @Hp87xx;"CALC1:LIM:STAT ON'

1560 !

1570 ! Set sweep hol d node

1580 QUTPUT @Hp87xx; "ABOR; : INIT1:CONT OFF; : INIT1; *WAI"
1590 !

1600 ! Send an operation conplete query to ensure that
1610 ! all overlapped commands have been executed.
1620 QUTPUT @Hp87xx ; "*0PC?"

1630 !

1640 | Wit for the reply.

1650 ENTER @Hp87xx ;0pc

1660 !

1670 ! Turn on a limt to be tested

1680 FOR Mean_limit=0. TO -5 STEP -.|

1690 DISP "Mean limt test =",VAL$(Mean_limit)&" dB"
1700 OUTPUT @Hp87xx;"CALC1:LIM:MARK:STAT:MEAN:MIN "&VAL$ (Mean_limit)
1710 !

1720 ! Send an operation conplete query to ensure that
1730 ! all overlapped commands have been executed.
1740 OUTPUT @Hp8T7xx; "'*0PC?"

1750 !

1760 ! Wit for the reply.
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1770 ENTER @Hp87xx ; Opc

1780 !

1790 ! Take a controlled sweep to ensure that

1800 ! there is real data present for the limt test.

1810 OUTPUT @Hp87xx; "INIT1;*0PC?"
1820 ENTER @Hp87xx ; Opc
1830 !

1840 ! query the limt fail condition register to see
1850 ! if there is a failure.

1860 QUTPUT @Hp87xx; "STAT: QUES:LIM:COND?"

1870 !

1880 ! Read the register's contents.

1890 ENTER@Hp87xx;Fail_flag

1900 !

1910 ! Bit 0 is the test result for channel 1 while

!

1920 ! Bit 1 is the results for channel 2 limt testing.
!
|

1930 ! Bit 2 is the result for channel 1 nkr limt testing.
1940 ! Bit 3 is the result for channel 2 nkr limt testing.
1950 | FBIT(Fail_flag,2)=1 THEN

1960 ! This limt test failed

1970 ELSE

1980 DI SP "Passed at "&VAL$(Mean_limit)&" dB"

1990 BEEP

2000 GOTO Done

2010 END I F

2020 !

2030 NEXT Mean-limt
2040 Done: QUTPUT @Hp87xx;"INIT:CONT ON;*WAI"

2050 END

2060 !
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2080 ! Iden_port: Identify io port to use.

2090 ! Description: This routines sets up the I/0O port address for
2100 ! the SCPl interface. For "HP 87xx" instrunents,
2110 ! the address assigned to @Hp87xx = 800 ot herwi se,
2120 ! 716.
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2140 SUB Iden_port

2150 COM /Sys_state/ @Hp87xx,Scode
2160 |

2170 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2180 ASS| GN eHp87xx TO 800
2190 Scode=8

2200 ELSE

2210 ASS| GNeHp87xx TO 716
2220 Scode=7

2230 END | F

2240 |

2250 SUBEND !Iden_port

2260 |
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SRL Measurements (Option 100 only)

MEAS_SRL This programs shows the effects of various connector
modding parameters on an SRL measurement.

SRL-SRQ This program initiates an SRL cable scan and sets up
the analyzer to send an SRQ interrupt when the scan is
completed.
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MEAS_SRL Example Program

1000 ! Filename: MEAS-SRL (option 100 only)

1010

1020 !' This programis designed to show the effects of the various
1030 ! connector nodeling on an SRL measurement.

1040

!
!
!
!
!
1050 ! For this measurement: Users can change the follow ng
!
!
!
!
|

1060 ! parameters. Each paraneter can be adjusted either

1070 ! manual ly or can be determ ned automatically by the

1080 ! anal yzer.

1090

1100 ! To nmeasure SRL of a cable, connect a long cable termnated

{110 ' with a load standard. (50 or 75 ohm.
t120 ! The program steps through various settings.

1130 !
t140 ! Cable Z - Cabl e inpedance

1150 ! Cable Zstop - The max freq in which Z average is neasrued
1160 ! Connector C - Connect or Capacitance

1170 !' Connector Length - Connector Length

1180

!
!
!
!
1190 | After several values have heen tried, the conmand is sent to
!
!
!
!

1200 ! measure the connector and automatically determne the optinmm
1210 ! connector nodel val ues.

1220

1230

1240 COM/Sys_state/ @Hp87xx,Scode

1250 ! Identify 1/0 Port

1260 CALL Iden_port

1270 !

1280 QUTPUT @Hp87xx;"SYST:PRES; *0PC?"

1290 ENTER @Hp87xx ; Opc

1300 !

1310 ! Select the SRL neasurenent on channel 1
1320 OUTPUT @Hp87xx;"'SENS1:STAT ON; *WAI"

1330 OUTPUT @Hp87xx;"SENS1:FUNC ' SRL 1,0’ ;DET NBAN, *WAI"
1340 !

1350 ! Sweep Hold node
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1360 QUTPUT @Hp87xx;"ABOR; : INIT1:CONT OFF ; *0OPC?"
1370 ENTER@Hp87xx;0pc

1380 |

1390 ! Take a sweep

1400 QUTPUT @Hp87xx;"ABOR; : INIT1:CONT OFF; : INIT1;*WAI"
1410 BEEP

1420 |

1430 Clear-disp

1440 pisp_mess("SRL connect or nodel test...")
1450 WAI'T 5

1460 |

1470 CALL Meas_sr1(0.,0,0.,2.10E+8)

1480 ! Change srl paraneters and re-measure
1490 Cear, disp

1500 Disp_mess("Setting defaul t settings...")
1510 CALL Meas_sr1(0.,0,0.,2.10E+8)

1520 WAIT 4

1530 !

1540 Cear, disp

1550 Disp_mess("Setting C= -1 pF...")

1560 CALL Meas_sr1(0.,-1.E-12,0.,2.10E+8)
1570 WAIT 4

1580 !

1590 Clear-disp

1600 Disp_mess("SettingL =50 nm..")

1610 CALL Meas_srl(0.,-1.E-12,.050,2.10E+8)
1620 WAIT 4

1630 !

1640 Clear-disp

1650 Disp_mess("Setting manual Zto 76 Chm..")
1660 CALL Meas_sr1l(76.,-1.E-12,.050,2.10E+8)
1670 WAIT 4

1680 |

1690 C ear, disp

1700 Disp_mess("Auto Z Wi th z-cutof f = 1E9 Hz")
1710 CALL Meas_srl(0.,-1.E-12,.050,1.E+9)
1720 WAIT 4

1730 |

1740 Cear-disp

1750 Disp_mess("Optimize connect or nodel...")
1760 CALL Meas_srl(-1.,-1.E-12,0.,2.1E+6)
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1770 WAIT 4

1780 |

1790 Cl ear-disp

1800 BEEP

1810 END

1820 |

1830 SUB Meas_sr1(REAL Z, REAL Cap, REAL Length, REAL Zstop)
1840 COM /Sys_state/ @Hp87xx,Scode

1850 Dl MMsg$ [80]

1860 | F Z>=0 THEN

1870 VWAIT 1

1880 OUTPUT @Hp87xx; "SENS1:CORR:LENG: CONN "&VAL$ (Length)
1890 OUTPUT @Hp87xx; "SENS1:CORR:CAP:CONN "&VAL$ (Cap)
1900 OUTPUT @Hp87xx; "SENS:FREQ:ZST "&VAL$ (Zstop)

1910 | F z>1. THEN

1920 ! Set manual inpedance node

1930 QUTPUT @Hp87xx; "'SENS1:FUNC:SRL : MODE MANUAL"
1940 QUTPUT @Hp87xx; "SENS1:FUNC:SRL:IMP "&VAL$(Z)
1950 ELSE

1960 ! Autonatical |y measure the inpedance

1970 QUTPUT @Hp8T7xx ; "SENS1:FUNC: SRL : MODEAUTCO'
1980 END I F

1990 ! Take a sweep

2000 OUTPUT @Hp87xx;"ABOR; : INIT1:CONT OFF; : INIT1;*0PC?"
2010 ENTER @Hp87xx ; Opc

2020 ELSE

2030 ! Automatically determine the srl connector nodel

2040 OUTPUT @Hp87xx ; "SENS1:CORR:MODEL : CONN; *OPC?"
2050 ENTER @Hp87xx; Opc

2060 END | F

2070 BEEP

2080 OUTPUT @Hp87xx; "SENS1:CORR :LENG: CONN?"

2090 ENTER @Hp87xx ;L

2100 OUTPUT @Hp87xx ; "SENS1:CORR :CAP:CONN?"

2110 ENTER @Hp87xx;C

2120 ! Read the inpedance.

2130 !' In AUTOMATIC-Z node, the returned inpedance is the neasured Z
2140 ! In MANUAL Z node, the returned inpedance is the manually entered Z
2150 QUTPUT @Hp87xx ; "SENS1:FUNC:SRL: IMP?"

2160 ENTER@Hp87xx ; Zmeas

2170 Zmeas=DROUND (Zmeas, 3)
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2540
2550
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Cnew=DROUND(C, 3)

Lnew=DROUND(L,3)

Msg$="C="&VAL$(Cnew)&" F, L="&VAL$(Lnew)&" m Z="&VAL$(Zmeas)&"
Ohm"

Cear-disp

Di sp, ness( Msg$)

SUBEND

suB Disp_mess(Message$)

COM /Sys_state/ @Hp87xx,Scode
OUTPUT @Hp87xx;"DISP:ANN:MESS:DATA ’"gMessage$&"”’"

SUBEND

SWB d ear - di sp

COM /Sys_state/ @Hp87xx,Scode
DI M Command$ [40]
lerPUT@Hp87xx;”DISP:ANN:MESS:CLE"

SUBEND

!**************************************************************
2370 ! Iden_port: Identify io port to use.
2380 ! Description: This routines sets up the I/O port address for

the SCPl interface. For "HP 87xx" instruments,
the address assigned to @Hp87xx = 800 ot herw se,
! 716.
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SUB Iden_port

COM /Sys_state/ @Hp87xx,Scode

| F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
ASS| GN eHp87xx TO 800
Scode=8
ELSE
ASS| GN eHp87xx TO 716
Scode=7
END | F

SUBEND !Iden_port
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SRL_SRQ Example Program

1000 'Filename: SRL_SRQ (option 100 only)

1010 !

1020 ! Description

1030 !

1040 ! This exanple program denonstrates how to initiate an SRL
1050 ! cable scan. The instrument is set-up to send a
1060 ! sRQ interrupt when the scan has been conpl et ed.
1070 !

1080 ! Connect the cable to be tested to the RF out port on the
1090 ! anal yzer

1100 !

1110 ! Set an srQ to occur when the SRL scan is conplete.
1120 !

1130 !

1140 COM/sys_state/ @Hp87xx,Scode

1150 ! Identify 1/0 Port

1160 CALL Iden_port

1170 !

1180 !

1190 ! Preset the instrunent

1200 OQUTPUT @Hp87xx; "SYST : PRES ; *0PC?"

1210 ENTER @Hp87xx; Opc

1220 !

1230 ! Turn on SRL neasurenent

1240 OUTPUT @Hp87xx;"SENS1:FUNC ' SRL 1,0’ ;DET NBAN;*0PC?"
1250 ENTER @Hp87xx;0pc

1260 !

1270 ! Cear status registers.

1280 QUTPUT @Hp87xx;"*CLS"

1290 !

1300 ! Cear the Service Request Enable register.

1310 QUTPUT @Hp87xx;"*SRE 0"

1320 !

1330 ! Cear the Standard Event Status Enable register.
1340 QUTPUT @Hp87xx;"*ESE 0"

1350 !
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1360 ! Preset the remaining status registers.

1370 OQUTPUT @Hp87xx;"STAT:PRES"

1380 !

1390 ! Set operation status register to report

1400 ! to the status byte on NEGATIVE transition
1410 ! the srl bhit

1420 QUTPUT @Hp8T7xx;"STAT:0PER:ENAB 16"

1430 QUTPUT @Hp8T7xx;'"STAT:0PER:MEAS:PTR #H0000"

1440 QUTPUT @Hp8Txx;'"STAT:0PER:MEAS:NTR #HFFFF"

1450 !

1460 ! Set neasuring status register to report to
1470 ! operational status register on NEGATIVE transition
1480 ! of the srl scan done bhits. The NEGATIVE

1490 ! transition needs to be detected because the
1500 ! srl= bit 3 is set to 1 while the analyzer
1510 ! is sweeping on channel 1 Wen the bit

1520 ! goes back to 0, the srl scan is done

1530 QUTPUT @Hp87xx;"STAT:0PER:MEAS :ENAB 4"

1540 !

1550 ! Enable the operational status bit in the status
1560 ! byte to generate an SRQ.

1570 QUTPUT @Hp87xx;"*SRE 128"

1580 !

1590 ! On an interrupt fromHP-1B "Scode" (Interface
1600 ! Select Code) SRQ bit (2), branch to the interrupt
1610 ! service routine "Srq_handler".

1620 ON | NTR Scode,2 GOSUB Srq_handler

1630 !

1640 ! Initialize flag indicating when srl scan done
1650 ! to 0. Then loop continuously until the

1660 ! interrupt is detected, and the interrupt

1670 ! service routine acknow edges the

1680 ! interrupt and sets the flag to 1.

1690 !

1700 Srl_done=0

1710 ! Now enabl e the interrupt on SRQ (Service Request).
1720 ENABLE | NTR Scode;2

1730 !

1740 ! Initiate the SRL sweep

1750 OUTPUT @Hp87xx; "SENS1:FUNC:SRL: SCAN; *WAI"

1760 !
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1770 DISP "Waiting for SRQ on srl scan done."
1780 LOOP

1790 DISPv.v;

1800 VAIT |! Slow down dots

1810 EXIT | F Sr1_done=1

1820 END LOCOP

1830 !

1840 ! Display desired conpletion nessage.

1850 DI SP

1860 DI SP "Got SRQ. SRL Scan!"

1870 STOP

1880 !

1890 Srq_handler: ! Interrupt Service Routine
1900 !

1910 ! Determne that the analyzer was actually
1920 ! the instrunent that generated the

1930 ! interrupt.

1940 Stb=SPOLL (@Hp87xx)

1950 !

1960 ! Determine if the operation status register
1970 ! caused the interrupt by looking at hit 7
1980 ! of the result of the serial poll

1990 | F BINAND(Stb,128)<>0 THEN

2000 !

2010 ! Read the operational status event register
2020 OUTPUT @Hp87xx; "STAT : OPER:EVEN?7"

2030 ENTER@Hp87xx; Op_event

2040 !

2050 ! Determne if the srl status register
2060 ! bit 4 is set.

2070 | F BINAND(Op_event,16)<>0 THEN
2080 !

2090 ! If so, then set flag indicating
2100 ! srl scan done

2110 Srl_done=1

2120 END | F

2130 END I F

2140 RETURN

2150 END

2160 !
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2180 ! Iden_port: ldentify io port to use.

2190 ! Description: This routines sets up the I/O port address for

2200 ! the SCPI interface. For "HP 87xx" instrunents,
2210 ! the address assigned to @Hp87xx = 800 ot herwi se,
2220 ! 716.
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2240 SUB Iden_port

2250 COM /Sys_state/ @Hp87xx,Scode
2260 !

2270 | F POS(SYSTEM$ (""SYSTEM ID"),"HP 87")<>0 THEN
2280 ASS| GN eHp87xx TO 800
2290 Scode=8

2300 ELSE

2310 ASSI GN eHp87xx TO 716
2320 Scode=7

2330 END | F

2340 |

2350 SUBEND !Iden_port

2360 !

@indicates HP 8712C/14C only 8-159



Fault Location Measurements (Option 100 only)

FAULT This programs shows the effects of various fault location
frequency modes on a cable measurement.

USR-FLOC This program shows how to simplify fault location
measurements by using the User BEGIN key. (Y ou must
have Option 1C2, IBASIC, to use the User BEGIN key.)
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FAULT Example Program

1000 ! Filename: FAULT (Option 100 only)

1010

1020 ! This programis designed to show the affects of the various
1030 ! fault location frequency modes on a cable neasurenent.

1040

!
!
!
!
!
1050 ! Connect a 50 m (150ft) cable to the RF out of the anal yzer.
!
!
!
!
!

1060 ! (if available).

1070

1080 ! The program steps through various settings.

1090

1100 ! Set Feet/Meters

t110 1 Start Distance 0 neters

1120 ! Stop Distance 100 neters

1130 ! Low Pass node

1140 ! Band Pass node CF = 600 Mz

1150 ! Band Pass node CF = 900 Mz

1160 ! Low Pass node

1170 ! Cable Loss

1180 ! Cable Vel ocity Factor

1190 !

1200 ! The commands whi ch cause changes to frequency settings will
1210 ! cause the analyzer to automatically display a caution message
1220 ! to verify Cable Loss and Velocity Factor.

1230 !

1240 !

1250 COM /Sys_state/ @Hp87xx,Scode

1260 ! Identify /0O Port

1270 CALL Iden_port

1280 !

1290 ! Preset the anal yzer

1300 QUTPUT @Hp87xx;"SYST:PRES; *0PC?"

1310 ENTER @Hp87xx;0pc

1320 !

1330 ! Enable fault location nmeasurnment on channel 1
1340 QUTPUT @Hp87xx;"SENS1:STAT ON; *WAI"

1350 QUTPUT @Hp87xx; "SENS1:FUNC "FLOC 1,0’ ;DET NBAN;, *0PC?"
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1360 ENTER@Hp87xx;Opc

1370 WAIT 2

1380 |

1390 ! Autoscale the fault neasurnent

1400 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:AUTO ONCE"
1410 |

1420 Clear-disp

1430 Disp_mess("Fault Location Deno...")

1440 WAI'T 3

1450 |

1460 ! Reset the cable |oss and velocity factor
1470 OQUTPUT @Hp87xx;"SENS1:CORR:L0SS:COAX .0"
1480 QUTPUT @Hp87xx;"SENS1:CORR:RVEL:COAX1."
1490 |

1500 O ear-disp

1510 Disp_mess("Setting units to Meters")

1520 |

1530 ! Set the units to read in METERS

1540 OUTPUT @Hp87xx;"SENS:DIST:UNIT MET"

1550 'QUTPUT @Hp87xx;"SENS:DIST:UNIT FEET" ! Display units in feet
1560 WAIT 5

1570 |

1580 |

1590 O ear, disp

1600 Disp_mess("Setting Start and St op Di stance")
1610 |

1620 ! Set the start distance to 0.

1630 QUTPUT @Hp87xx;"SENS1:DIST:STAR 0; *WAI"
1640 |

1650 ! Set the stop distance to 100.

1660 QUTPUT @Hp87xx;"SENS1:DIST:STOP 100; *WAI"
1670
1680 ! Send an operation conplete query to ensure that
1690 ! all overlapped commands have been execut ed.
1700 OUTPUT @Hp8T7xx;"*0PC?"

1710 |

1720 ! Wit for the reply.

1730 ENTER@Hp87xx;0pc

1740 |

1750 WAIT 10

1760 |
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1770 ! Change to Band pass node

1780 OUTPUT @Hp87xx; ""SENS:FREQ:MODE CENT; *WAI"
1790 |

1800 Cl ear, disp

1810 Disp_mess("Setting CF t 0 600 MHz. Band Pass")
1820 |

1830 ! Set Center Frequency to 600 Mz

1840 QUTPUT @Hp87xx; ""SENS1:FREQ:CENT 600000000 HZ;*WAI"
1850 WAIT 10

1860 |

1870 Clear, disp

1880 Disp_mess("Setting CF to 900 MHz. Band Pass")
1890 |

1900 ! Set Center Frequency to 900 M

1910 OUTPUT @Hp87xx ; "SENS1:FREQ:CENT 900000000 HZ;*WAI"
1920 WAIT 10

1930 !

1940 Clear, disp

1950 Disp_mess("Return t 0 Low Pass Mode")

1960 |

1970 ! Return to Low Pass Mbde

1980 OUTPUT @Hp87xx;"SENS:FREQ:MODE LONP; *WAI"
1990 WAIT 10

2000 !

2010 Cl ear-disp

2020 Disp_mess("Set Cabl e Loss t 0 10dB/100 ft")
2030 QUTPUT @Hp87xx; " SENS| : CORR LOSS; COAX  10. 0"
2040 WAIT 10

2050 |

2060 Cl ear-disp

2070 Disp_mess("Set Vel ocity factor to .8")
2080 QUTPUT @Hp87xx;"SENS1:CORR:RVEL:COAX .8"
2090 WAIT 10

2100 !

2110 Cear,disp

2120 Disp_mess("Set  Cabl e Loss=0., VF=1.0")
2130 QUTPUT @Hp87xx;"SENS1:CORR:L0SS:COAX .0"
2140 OUTPUT @Hp87xx;'"'SENS1:CORR:RVEL:COAX 1."
2150 WAIT 10

2160 |

2170 DI SP "Done"
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2180 BEEP

2190 END

2200 |

2210 SUB Disp_mess(Message$)

2220 COM /Sys_state/ @Hp87xx,Scode

2230 QUTPUT @Hp87xx;"DISP:ANN:MESS:DATA ’"&Message$g"’"

2240 SUBEND

2250 |

2260 SUB O ear-disp

2270 COM /Sys_state/ @Hp87xx,Scode

2280 DI MCommand$ [40]

2290 QUTPUT @Hp87xx; "DISP: ANN:MESS : CLE"

2300 SUBEND

2310 |

2320 ¥ skeokok ok ok ok ok ok sk ok 3 K ok o ok o ke ke ok ok o s s e sk o Sk s s e ke ok ok Sk sk sk s s s ke e ok ok o 3 ook ok ok ok ok ok ke 3k ok ok ok ok ok
2330 ! Iden_port: ldentify io port to use.

2340 ! Description: This routines sets up the I/0O port address for
2350 ! the SCPI interface. For "HP 87xx" instruments,
2360 ! the address assigned to @Hp87xx = 800 ot herwi se,
2370 ! 716.

2380 1otk sk ok ok ok ok ok ok ok ok ok ok ok ok o 3 ok ok 3k ok ok o e ook 3k oK ok e e s e e ke ok sk Sk ke e e e ke ok ok e sk ke sk ok ok ok sk e ok ek ok

2390 SUB Iden_port

2400 COM /Sys_state/ @Hp87xx,Scode
2410 |

2420 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2430 ASS| GN eHp87xx TO 800
2440 Scode=8

2450 ELSE

2460 ASS| GN @Hp87xx TO 716
2470 Scode=7

2480 END | F

2490 |

2500 SUBEND !Iden_port

2510 |
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USR_FLOC Example Program

30 ! BASIC program USR, FLOC

50 ! Fault Location neasurenents require option 100.

60 ! User BEG N requires option 1C2, IBASIC.

90 ! This is an exanpl e user BEGN program for fault |ocation.

110 ! Load this programinto the analyzer. Then press [BEGIN]
120 ! [User BEGN QN .

130 !

140 ! The following line is required. DO NOT REMOVE!

150 User_begin:ASSIGN @Rfna TO 800 ' [User Begin] Program
160  ASSI GN eHp8712 TO 800

170 !

180 ! To Modify:
190 ! Use [IBASIC][EDIT] or [IBASIC][Key Record]

200 !

210 !

220 ! Declare storage for variables.

230 DI MName$[60],Str1$[60],Str2$[60],Str3$[60]
240 !

250 ! Cear the softkey |abels

260 OUTPUT @Rfna;"DISP:MENU2:KEY8’’ ;*WAI"

270 !

280 ! Re-define softkey | abels here.

290  QUTPUT @Rfna;"DISP:MENU2:KEY1 ' Test End of Cable’;*WAI"
300 QUTPUT @Rfna;"DISP:MENU2:KEY2 ’*’ ;*WAI"

310 QUTPUT @Rfna;"DISP:MENU2:KEY3 ' MKr =-> Max’;*WAI"

320 QUTPUT @Rfna;"DISP:MENU2:KEY4 ' Next Peak Left’;*WAI"
330 OUTPUT @Rfna;"DISP:MENU2:KEY5 ' Next Peak Right’;*WAI"
340 QUTPUT @Rfna;"DISP:MENU2:KEY6 ' Zoomon  Marker’ ;*WAI"
350 QUTPUT @Rfna;"DISP:MENU2:KEY7 ’*’ ; *WAI"

360 !
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370 1The following 2 lines are required. DO NOT REMOVE!
380 User - pause: PAUSE

390  GOTO User - pause

400 |

410 User-keyl: I Exanple Set Stop Distance to 1100ft
420 OUTPUT @Hp8712;"SENS1:STAT ON;, *WAI"

430  OUTPUT @Hp8712;"SENS1:FUNC ' FLOC 1,0’ ;DET NBAN, *WAI"
440 OUTPUT @Hp8712;"SENS1:DIST:STOP 1100; *opc?"

450 ENTER@Hp8712;0pc

460  QUTPUT @Hp8712;"SENS1:CORR:RVEL:C0AX 0. 89"

470  OUTPUT @Hp8712;"DISP:WIND1:TRAC:Y: AUTOONCE"

480  GOTO User - pause

490 |

500 User_key2: ! Define softkey 2 here.

510 GOSUB Message ! Remove this line

520  GOTO User - pause

530 !

540 User_key3: ' Exanple Marker Function

550  QUTPUT @Rfna;"CALC1:MARK1 ON"

560  OUTPUT @Rfna;"CALC1:MARK:FUNC MAX"

570  GOTO User - pause

580 !

590 User_key4: ! Define softkey 6 here.

600 QUTPUT @Rfna;"CALC1:MARK1 ON"

610  OUTPUT @Hp8712;"CALC1:MARK:MAX:LEFT"

620  GOTO User - pause

630 !

640 User_key5: ! Define softkey 5 here.

650  OUTPUT @Hp8712;"CALC1:MARK1 ON'

660 OUTPUT@Hp8712;"CALC1:MARK:MAX:RIGHT"

670  GOTO User - pause

680 |

690 User_key6: I Zoom on Cable

700  QUTPUT @Hp8712;"SENS1:STAT ON, *WAI"

710  QUTPUT @Hp8712;"SENS1:FUNC ' FLOC 1,0’ ;DET NBAN, *WAI"
720  QUTPUT @Hp8T712;"calcl:markl:x?"

730 ENTER@Hp8712;Distance

740 New_start=Distance-20

750 | F (New_start<0) THEN New_start=0

760  QUTPUT @Hp8712;"sens1:dist:start "&VAL$ (New_start)
770  OQUTPUT QHp8712;"sens1:dist:stop "&VAL$(Distance+20)
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OUTPUT @Hp8712; "*opc?"

ENTER@Hp8712;0pc

GOTO User - pause

\
User_key7: ! Define softkey 7 here.

GOSUB Message ! Remove this [line.

GOTO User - pause

|
Message: !

Stri1$="This key i s programabl e."

Str2$="To nodi fy, select"”

Str3$="[System Options], [IBASIC], [Edit]."

QUTPUTQRfna;"DISP:ANN:MESS

»ngStr1$2CHR$ (10)&Str2$&CHR$ (10)&Str3$e"’ MEDI UM

RETURN

\

END
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Multiport Test Set Measurements

PORT-SEL Using graphics to show internal connections
of the HP 87075C when different ports are
selected.

TSET-CAL Recalling “TSET-CAL.CAL” and performing

a test set caibration.
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PORT_SELection Example Program

Thi's programdi spl ays the internal connections of the HP 87075C mul tiport
test set when different ports are selected. The internal connections of the
mul tiport test set are drawn on the IBASIC display. Wenever the user
selects a different port on the multiport test set, the programwill redraw the
internal connections.

This program al so demonstrates how to use BASCto draw a fairly
conplicated drawing on the network anal yzer.

NOTE

This program only works with the HP 87075C multiport test set and IBASIC, Option 1C2.

1000 ! Filename: PORT, SEL, 87075 Port Sel ection Exanple
1010 !
1020 ! Description:

1030 This program denonstrate how the internal connections of 87075
1040 are carried out when the different ports for Reflection and
1050 Transmission are selected. It intends to show as an exanple

1070 on the IBASIC wi ndow.

1080

1090 !

1100 ! NOTE:  This program works properly ONLY

1110 ! when option 1C2, IBASIC, has been installed.

1120 ! Modify to use DISP:WIND";VAL$(Wind);" i f no IBASIC option. -
1130 !

1140 !

!
!
!
1060 ! of how to select the 87075 ports and how to draw draw graphics
!
!
|

1160 | Common Vari abl es
1170 COM/Sys_state/ @Hp87xx,Scode,Keycode,Wind
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1180 COM/Hp8711_coord/
Orig_x_8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,
Tran_y_8711

1190 COM/Hp87075_coord/
Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,
Tran_y_87075

1200 COM/Hp87075_ports/ Port_x(1:12),Port_y(1:12)

1210 COM / Col or/ Erase,Bright,Dim

1220 COM/Sys_var/ Refl_port,Tran_port

1240 ! Identify 1/0 Port

1250 CALL Iden_port

1260

1270 OQUTPUT @Hp87xx;"SYST:PRES; *WAI" I Preset the system

1280 CALL Setup-constant

1290 !

1300 ! Allocate an IBASIC display partition to show the graphics

1310 !

1320 QUTPUT @Hp87xx; "CONT1:MULT:STATE ON' ' Make sure 87075 node is
enabl ed

1330 QUTPUT @Hp87xx; "DISP:FORM S| NG'

1340 OQUTPUT @Hp87xx; "DISP:PROG:MODE FULL"

1350 QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:SCAL 0,1023,0,383"

1360

1370 ! Cear the IBASIC display partition.

1380 QUTPUT @Hp87xx ; "DISP:WIND" ; VAL$ (Wind) ;" : GRAP:CLE"

1390 !

1400 CALL Draw anal yzer

1410 CALL Draw_87075

1420 !

1430 ! Connect HP8711 to HP87075 for the Refl and Tran ports

1440 CALL Connect(Refl_x_8711,Refl_y_8711,Refl_x_87075,Refl_y_87075,Bright)

1450 CALL Connect(Tran_x_8711,Tran_y_8711,Tran_x_87075,Tran_y_87075,Bright)

1460 CALL Set_ref1(1)

1470 CALL Set_tran(2)

1480 !

1490 ! Infinite loop to wait for softkey requests

1500 Do- | oop:!

1510 GOSUB Set up-srq

1520 !
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1530 GoTo Do- | oop

1540 STOP

1550 !

1560 § c e
1570 ! Setup interrupts

1580 !

1590 Setup, srq:

1600 ! If using an external controller...

1610 !

1620 ! Initialize flag for checking on keyboard
1630 ! interrupts.

1640 Keycode=-1

1650 !

1660 ! Label softkey 1.

1670 QUTPUT @Hp87xx;"DISP:MENU:KEY1 'Reflection to Port #’"
1680 QUTPUT @Hp87xx;"DISP:MENU:KEY2 ’Transmissn t 0 Port #’"
1690 QUTPUT @Hp87xx; "DISP:MENU:KEYS' Done"'

1700 !

1710 ! Cear the status register and event status
1720 ! register

1730 OUTPUT @Hp8T7xx;"*CLS;*ESE 0"

1740 ! Preset the other status registers.

1750 ! Enable the Device Status register to report
1760 ! to the Status Byte on positive transition
1770 ! of bit O (key press). Enable the Status
1780 ! Byte to generate an interrupt when the

1790 ! Device Status register's summary bit

1800 ! changes.

1810 OUTPUT @Hp8T7xx;"STAT:PRES;DEV:ENAB 1;*SRE 4"
1820 !

1830 ! Cear the key queue to ensure that previous
1840 ! key presses do not generate an interrupt.
1850 OQUTPUT @Hp87xx; "'SYST:KEY : QUE: CLE"

1860 !

1870 ! Set up and enable the interrupt on the HP-1B
1880 ! when a service request is received

1890 ON I NTR Scode,5 RECOVER Srq

1900 ENABLE | NTR Scode;2

1910 Suspend: !WAIT 5 I Use WAIT >n’ to suspend IBASIC
1920 GOTO Suspend
1930 !
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1950 | Interrupt Handl er
1970 Srq: !
\

1990 ! Do a serial poll to find out if analyzer generated the
2000 ! interrupt.

2010 Stb=SPOLL(@Hp87xx)

2020 |

2030 ! Determne if the Device Status register's sumary

2040 ! bit (bit 2 of the Status Byte) has been set.

2050 | F BINAND(Stb,4)<>0 THEN

2060 |

2070 ! If so, then get the Device Status Register contents
2080 OUTPUT @Hp8T7xx; "STAT : DEV:EVEN?"
2090 ENTER@Hp87xx;Dev_event

2100 |

2110 ! Check for key press...

2120 | F BINAND(Dev_event,1)<>0 THEN
2130 ! If so, then determ ne which key
2140 OUTPUT @Hp87xx ; "SYST:KEY?"
2150 ENTER @Hp87xx;Keycode

2160 END | F

2170 END | F

2180 |

2190 ! Reenable the interrupt in case wong key
2200 ! was pressed

2210 CALL Softkey_handler

2220 ENABLE | NTR Scode

2230 |

2240 RETURN

2250 END

2260 |

2270 e ——————
2280 ! Subroutines

2290 |

2300 !

2310 ! Setup-constant

2320 ! Setup all global constants

2330 SUB Set up- const ant

2340 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

8-172 & indicates HP 8712C[14C only



2350

2360

2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650

Example Programs
Multiport Test Set Measurements

COM/Hp8711_coord/

Orig.x.8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,

Tran_.y_8711

COM /Hp87075_coord/

Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,

Tran_y_87075

COM /Hp87075_ports/ Port_x(1:12) ,Port_y(1:12)

com/ Col or/ Erase,Bright,Dim

COM /Sys_var/ Refl_port,Tran_port

Orig_x_8711=30

Orig_y_8711=170

Refl_x_8711=0rig_x_8711+300

Refl_ y_8711=0rig_y_8711+20

Tran_x_8711=0rig_x_8711+410

Tran_y_8711=0rig_y_8711+20

Orig_x_87075=30

Orig_y.87075=30

Refl_x_87075=0rig_x_87075+300

Refl_y_87075=0rig_y_87075+80

Tran_x_87075=0rig_x_87075+410

Tran_y_87075=0rig_y_87075+80

FOR 1=1 TO 11 STEP 2
Port_x(I)=0rig_x_87075+100+(((I-1)/2)*60)
Port_y(I)=0rig_y_87075+45

NEXT |

FOR 1=2 TO 12 STEP 2
Port_x(I)=0rig_x_87075+130+(((I-2)/2)*60)
Port_y(I)=0rig_y_87075+25

NEXT |

Erase=0

Bright=1

Dim=2

Wind=10

Refl_port=0

Tran_port=0

2660 SUBEND

2670 |
2680 !

2690 ! Drawi ng routines

2700 |
2710 !

Draw anal yzer
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Draw an HP8711 Anal yzer on the Ibasic W ndow

2730 SUB Draw anal yzer

2740
2750

2760
2770
2780 !
2790
2800

2990

COM /Sys_state/ QHp87xx,Scode,Keycode,Wind

COM /Hp8711_coord/
Orig_x_8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,
Tran_y_8711

Sel ect the bright "pen" and bold font.

OUTPUT @Hp87xx; "DISP:WIND";VAL$ (Wind) ;" :GRAP:COLl ; LAB: FONTBOLD"

Draw a | abel reading "HP 8711" at 30 pixels
to the right and 270 pixels above the origin.
The originis the lower left corner of the
current graphics w ndow

OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:MOVE
";0rig_x_8711;",";0rig_y_8711+120+10;";LAB ' HP 8711C’"

Draw a box to represent the analyzer.

OUTPUT @Hp87xx; "DISP:WIND"; VAL$(Wind) ;" :GRAP:MOVE
";0rig_x_8711;",";0rig_y_8711

QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:RECT480, 120"
OUTPUT@Hp87xx ; "DISP:WIND" ; VAL$(Wind) ;" : GRAP :MOVE
";0rig_x_8711+20;",";0rig_y_8711+10

QUTPUT@Hp87xx; "DISP:WIND" ; VAL$ (Wind) ;" :GRAP:RECT210, 100"

OUTPUT @Hp87xx; "DISP:WIND" ; VAL$ (Wind) ;" :GRAP :MOVE
";Refl_x_8711;",";Refl_y_8711

OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:CIRC 4"

OUTPUT @Hp87xx;"DISP:WIND";VAL$ (Wind) ;" :GRAP :MOVE
";Tran_x_8711;",";Tran_y_8711

QUTPUT @Hp87xx;"DISP:WIND" ; VAL$(Wind) ;" :GRAP:CIRC 4"

OUTPUT @Hp87xx; "DISP:WIND";VAL$ (Wind) ;" : GRAP: COL |; LAB: FONT SLAN'
OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP : MOVE
";Refl_x_8711-40;",";Refl_y_8711+10

QUTPUT @Hp87xx; "DISP:WIND";VAL$(Wind) ;":GRAP:LAB 'RF QUT"'
QUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:COL 1;LAB:FONT SLAN"
OQUTPUT@Hp87xx ; "DISP :WIND" ; VAL$(Wind) ;" : GRAP :MOVE
";Tran_x_8711-20;",";Tran_y_8711+10

QUTPUT @Hp87xx; "DISP:WIND";VAL$ (Wind) ;" :GRAP:LAB' RFIN "

3000 SUBEND

3010 !

3020 ! Draw_87075

3030 !

Draw an 87075 Multiport test set with twelve port setups
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SUB Draw_87075

COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

COM /Hp87075_coord/
Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,
Tran_y_87075

COM /Hp87075_ports/ Port_x(1:12) ,Port_y(1:12)

' Select the bright "pen" and bold font.

OUTPUT @Hp87xx ;"DISP:WIND";VAL$(Wind) ;" :GRAP:COL 1;LAB:FONT BOLD"

! Draw a | abel reading "HP 87075" at 30 pixels
! to the right and 110 pixels above the origin.
t The originis the lower left corner of the

! current graphics w ndow

OUTPUT@Hp87xx;"DISP:WIND" ; VAL$(Wind) ;" : GRAP :MOVE
";0rig_x_87075;",";0rig_y_87075+100+10;" ;LAB' HP87075""

OUTPUT@Hp87xx ; "DISP:WIND" ; VAL$(Wind) ;" :GRAP:MOVE
";0rig_x_87075;",";0rig_y_87075
OQUTPUT@Hp87xx; "DISP:WIND" ; VAL$ (Wind) ; " : GRAP :RECT480, 110"
OUTPUT@Hp87xx ;"DISP:WIND" ; VAL$(Wind) ;" : GRAP :MOVE
";Refl_x_87075;",";Refl_y_87075
ClJTPLﬂ'@Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:CIRC4T
ClerLﬂpr87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
";Tran_x_87075;",";Tran_y_87075
CIJTPLH'OHp87xx;"DISP:WIND";VAL$(Wind);":GRAP:CIRC4T
OUTPUT @Hp87xx;"DISP:WIND"; VAL$ (Wind) ;" :GRAP:COL| ; LAB: FONT SLAN'
ClerLﬂpr87xx;"DISP:WIND";VAL$(Wind);":GRAP:MOVE
";Refl_x_87075-40;",";Refl_y_87075+10
OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:LAB *REFL’"
OUTPUT @Hp87xx;"DISP:WIND";VAL$ (Wind) ;" :GRAP:COL| ; LAB: FONT SLAN'
ClerLﬂ@Hp87xx;"DISP:WIND”;VAL$(Wind);":GRAP:MOVE
#:Tran_x_87075-20;",";Tran_y_87075+10
ClITPLﬂ'0Hp87xx;"DISP:WIND”;VAL$(Wind);":GRAP:LAB’TRAN’"
FOR 1=1 TO 12
lerPUT@Hp87xx;"DISP:WIND“;VAL$(Wind);":GRAP:MOVE
";Port_x(I);",";Port_y(I)
OUTPUT @Hp87xx; "DISP:WIND";VAL$(Wind) ;" :GRAP:CIRC4"
ClerLn-@Hp87xx;"DISP:WIND";VAL$(Wind);":GRAP:CDLl;LAB:FONT
SLAN'
OUTPUT@Hp87xx ; "DISP:WIND" ;VAL$(Wind) ;" : GRAP : MOVE
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";Port_x(I)-8;",";Port_y(I)-18

3350 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:LAB’";VAL$(I);"’"
3360 NEXT |

3370 SUBEND

3380 !

3300 !=mmemmmmm e e o e o e e e
3400 ' Connection routines

!

3410 ¢
3420 ¢+ Connect

!

1

3430 Connect (xt,y1) to (x2,y2) with the specied col or ’Col’

3440 If Color =0, it will be an erase conmand instead.

3450 SUB Connect (X1,Y1,X2,Y2,Col)

3460 COM /sys_state/ @Hp87xx,Scode,Keycode,Wind

3470 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:COL ";Col

3480 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:MOVE ";X1;",";Y1
3490 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:DRAW";X2;",";Y2
3500 SUBEND

3510 !

3520 ! Connect-refl

3530 ! Connect the reflection port to the specified port index | wth
3540 ! col or ’Col’. Use Col=0to erase the connection. This routine
3550 ! uses the port coordinates fromPort_x(1:12) and Port_y(1:12)
3560 SUB Connect_refl(I,Col)

3570 COM /sys_state/ @Hp87xx,Scode,Keycode,Wind

3580 COM/Hp8711_coord/
Orig_x_8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,
Tran_y_8711

3590 COM/Hp87075_coord/
Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,

Tran_y_87075
3600 COM /Hp87075_ports/ Port_x(1:12) ,Port_y(1:12)
3610 !
3620 Temp_y=Refl_y_87075-10
3630 Connect(Refl_x_87075,Refl_y_87075,Refl_x_87075,Temp_y,Col)
3640 Connect (Refl_x_87075,Temp_y,Port_x(I),Temp_y,Col)
3650 Connect (Port_x(I),Temp_y,Port_x(I),Port_y(I),Col)
3660 SUBEND
3670 !
3680 !
3690 ! Connect-tran
3700 ! Connect the transmssion port to the specified port index with
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3710 ! color ’Col?. Use Col=0to erase the connection. This routine
3720 ! uses the port coordinates fromPort_x(1:12) and Port_y(1:12)
3730 SUB Connect_tran(I,Col)

3740 CoM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

3750 COM/Hp8711_coord/
Orig_x_8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,
Tran_y_8711

3760 COM /Hp87075_coord/
Orig_x_87075,0rig_y.87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,

Tran_y_87075
3770 COM /Hp87075_ports/ Port_x(1:12),Port_y(1:12)
3780 !
3790 Temp_y=Refl_y_87075-20
3800 Connect(Tran_x_87075,Tran_y_87075,Tran_x_87075,Temp_y,Col)
3810 Connect(Tran_x_87075,Temp_y,Port_x(I),Temp_y,Col)
3820 Connect (Port_x(I),Temp_y,Port_x(I),Port_y(I),Col)
3830 SUBEND
3840 !
3850 ! ====-mmmmm e e me e e s s s e
3860 ! softkey handl e routines
3870 !

3880 ! Select-refl

3890 ! Select the reflection port by requesting a valid port nunber from
3900 ! the user. The input port nunber is used to select the reflection
3910 ! port accordingly. This routine will also update the draw ng

3920 ! connections on the Ibasic window. Any invalid nunber will be
3930 ! i gnor ed.

3940 SUB Sel ect-refl

3950 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

3960 COM /Hp8711_coord/
Orig_x_8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,
Tran_y_8711

3970 COM /Hp87075_coord/
Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,

Tran_y.87075
3980 COM / Col or/ Erase, Bright,Dim
3990 COM /Sys_var/ Refl_port,Tran_port
4000 !
4010 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:COL " ;Bright

4020 OUTPUT @Hp87xx ; "*0PC?"
4030 ENTER @Hp87xx ; Opc
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4040 | NPUT "Connect Reflection to Port #:",P
4050 CALL Set_ref1(P)
4060 SUBEND

4070 !

4080 !

4090 ! Set-ref

4100 ! Update the currently selected reflection port with the specified

4110 ! port *P’. Update the connection drawi ng on the Ibasic w ndow.

4120 SUB Set_refl(P)

4130 COM /sys_state/ @Hp87xx,Scode,Keycode,Wind

4140 COM /Hp8T711_coord/
Orig_x_8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,
Tran_y_8711

4150 COM /Hp87075_coord/
Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,

Tran_y_87075
4160 coMm / Col or/ Erase,Bright,Dim
4170 COM /Sys_var/ Refl_port,Tran_port
4180 !
4190 QUTPUT @Hp87xx; "ROUT :REFL : PATH:DEFine :PORT " ;P
4200 OQUTPUT@Hp87xx ; "ROUT : REFL : PATH:DEFine : PORT?"
4210 ENTERQHp87xx;New_refl
4220 OQUTPUT@Hp87xx ; "ROUT : TRAN : PATH:DEFine : PORT?"
4230 ENTER@Hp87xx;New_tran
4240 Update_ports(New_refl,New_tran)
4250 SUBEND
4260 !
4270 !
4280 !

4290 ! Select-tran

4300 ! Sel ect the transmssion port by requesting a valid port number from
4310 ! the user. The input port nunber is used to select the transm ssion
4320 ! port accordingly. This routine will also update the draw ng

4330 ! connections on the Ibasic window. Any invalid number will be

4340 ! i gnored.

4350 SUB Sel ect-tran

4360 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

4370 COM/Hp8711_coord/
Orig_x_8711,0rig_y._8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,
Tran_y_8711

4380 COM/Hp87075_coord/
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Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,

Tran_y_87075
4390 com/ Col or/ Erase,Bright,Dim
4400 COM /Sys_var/ Refl_port,Tran_port
4410 |
4420 OUTPUT @Hp87xx;"DISP:WIND";VAL$(Wind) ;" :GRAP:COL ";Bright

4430 OUTPUT @Hp87xx; "*0PC?"
4440 ENTER @Hp87xx ; Opc

4450 | NPUT "Connect Transmission to Port #:",P

4460 CALL Set_tran(P)

4470 SUBEND

4480 |

4490 |

4500 ! Set-tran

4510 ! Update the currently selected transmssion port with the specified
4520 ! port *P’. Update the connection drawing on the Ibasic w ndow.

4530 SUB Set_tran(P)

4540 COM /sys_state/ QHp87xx,Scode,Keycode,Wind

4550 COM /Hp8711_coord/
Orig_x_8711,0rig_y_8711,Refl_x_8711,Refl_y_8711,Tran_x_8711,

Tran_y_8711

4560 COM /Hp87075_coord/
Orig_x_87075,0rig_y_87075,Refl_x_87075,Refl_y_87075,Tran_x_87075,
Tran_y_87075

4570 COM / Col or/ Erase,Bright,Dim

4580 COM /sys_var/ Refl_port,Tran_port

4590 |

4600 OQUTPUT @Hp87xx;"ROUT: TRAN:PATH:DEFine:PORT ";P

4610 OQUTPUT@Hp87xx ; "ROUT : TRAN : PATH: DEFine:PORT?"

4620 ENTER@Hp87xx;New_tran

4630 QUTPUT@Hp87xx ; "ROUT : REFL : PATH: DEFine:PORT?"

4640 ENTER @Hp87xx ;New_refl

4650 Update_ports(New_refl,New_tran)

4660 SUBEND

4670 |

4680 ! Update-ports

4690 ! Update the currently selected ports. Erase old connections.

4700 ! Draw new connecti ons.

4710 SUBUpdate_ports(Refl,Tran)
4720 COM / Col or/ Erase,Bright,Dim
4730 COM /Sys_var/ Refl_port,Tran_port

& indicates HP 8712C/14C only 8-179



Example Programs
Multiport Test Set Measurements

4740 | F Tran_port=0 THEN

4750 Tran_port=Tran

4760 ELSE

4770 | F Tran<>Tran_port THEN

4780 Connect_tran(Tran_port,Erase)
4790 Tran_port=Tran

4800 END | F

4810 END I F

4820 | F Refl_port=0 THEN

4830 Refl_port=Refl

4840 ELSE

4850 | F Ref1<>Refl_port THEN

4860 Connect_refl(Refl_port,Erase)
4870 Refl_port=Refl

4880 END | F

4890 END | F

4900 Connect_tran(Tran_port,Dim)

4910 Connect_refl(Refl_port,Dim)

4920 SUBEND

4930 |

4940 ! Sof tkey, handl er

4950 ! Call from Srq to handler all softkey requests. Termnate program

4960 ! when 'Done' is pressed.
4970 SUB Softkey_handler

4980 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind

4990 !

5000 | F Keycode=0 THEN

5010 CALL Select-refl

5020 ELSE

5030 | F Keycode=1 THEN

5040 CALL Select-tran

5050 ELSE

5060 | F Keycode=4 THEN

5070 OUTPUT @Hp87xx;"SYST:PRES; *WAI" I Preset the
systemM

5080 STOP

5090 END | F

5100 END | F

5110 END I'F
5120 SUBEND
5130 !
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o I
5150 ! Misc routines

5160 !

D170 1 kot stk s s e sk ok sk ks s s ok ok ok sk ok sk s s s sk e s sk o ok o o sk s s s s o o koo ok o ok o o o ok ok ok ok
5180 ! Iden_port: Identify io port to use.

5190 ! Description: This routines sets up the 1/0 port address for

5200 ! the SCPI interface. For "HP 87xx" i nstrunents,

5210 ! the address assigned to @Hp87xx = 800 ot herwi se,

5220 ! 716.

5230 Fkaokok ok koo okokokok ok sk Kok dok sk ok sk ok ok ok K ok ok sk R KR sk o sk ok ko sk ok ok ko
5240 SUB Iden_port

5250 COM /Sys_state/ @Hp87xx,Scode,Keycode,Wind
5260 |

5270 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
5280 ASSI GN eHp87xx TO 800

5290 Scode=8

5300 ELSE

5310 ASSI GN @Hp87xx TO 716

5320 Scode=7

5330 END I F

5340 !

5350 SUBEND!Iden_port

5360 |
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TSET_CAL Example Program

Thi's program automates the process of recalling and perforning an

HP 87075C multiport test set cal. This programfirst attenpts to recall
“TSET-CAL. CAL" from non-volatile RAM then the internal disk chive. If the
recal | is successful, it invokes the recalled test set cal for transnission and
reflection of measurement channels 1 and 2.

NOTE

This program only works with the HP 87075C multiport test set.

1000 ! Filenanme: TSET_CAL, recall test set cal
1010 !
1020 ! Description:

1030 ! This programw |l try to recall tset_cal.cal fromNVRAMif file

1040 ! is present. If not, it will thentry torecall tset_cal.cal from

1050 ! INT device instead. |f recall successful, it will then do test

1060 ! set cal for Transm ssion and Reflection of Channel 1 and Channel
2.

1070

1080 ! Common Variabl es

1090 COM /sys_state/ @Hp87xx,Scode,Errnum

1100 ! Identify /0O Port

1110 CALL Iden_port

1120 OUTPUT @Hp8T7xx; "syst:pres;*wai" ! Reset the instrument
1130 CALL Recall-tset-cal

1140 | F (Errnum=0) THEN

1150 PRINT “Doing Test set Cal................. "
1160 CALL Tset cal

1170 PRINT “Test Set cal conplete”

1180 END I F

8- 182 & indicates HP 8712C{14C only



Example Programs

Multiport Test Set Measurements

1190 !

1200 QUTPUT @Hp87xx; "syst :pres;*wai" I Reset the instrunent
1210 !

1220 STOP

1230 END

1240

1250 ¥ ke 3k ok sk 2k 3k 3k ok 3k ok 3k ok 3k ok 3k 3 3k 3k 3k ok ok 3k 3K 3k 3k 5K ok 3 3k 2k ok 3k 3K 3k 3K 3k o K 3k ke ok 3k 9k 3 3 ok o ok e ok 3k ok ke e 3k e ok ok ok ok
1260 ! TsetCal: mTest set Cal.

1270 * Description: This routine will do test set cal for both
1280 ¢ Transm ssion and Reflection of Channel 1 and
1290 ! Channel 2.

D300 1 stk e ko o e ook o o s e s s o s sk e sk sk ok sk sk ke ok ok ok ok ok e o o oo s o o o oo oo o sk ok oo ko o oo o ok ok
1310 SUB Tset cal

1320 COM /Sys_state/ @Hp87xx,Scode,Errnum

1330 !

1340 ! Do Test set cal for channel 1 Transm ssion

1350 OUTPUT @Hp87xx;"sensi:stat ON, *wai"

1360 OUTPUT @Hp87xx;"sensl:func ’xfr:pow:rat 2,0’ ;det nban; #*wai"
1370 QUTPUT @Hp87xx;"sensl:corr:testset; *wai"

1380 !

1390 ! Do Test Set cal for channel 1 Reflection

1400 QUTPUT @Hp87xx;"sens1:stat ON, *wai"

1410 OUTPUT @Hp8T7xx;"sensl:func ’xfr:pow:rat 1,0’ ;det nban; *wai"
1420 QUTPUT @Hp87xx;"sensl:corr:testset; *wai"

1430 !

1440 ! Do Test set cal for channel 2 Transm ssion

1450 QUTPUT @Hp87xx;"sens2:stat ON, *wai"

1460 QUTPUT @Hp87xx;"sens2:func *xfr:pow:rat 2,0’;det nban; #*wai"
1470 OUTPUT @Hp87xx;"sens2:corr:testset; *wai"

1480 !

1490 ! Do Test Set cal for channel 2 Reflection

1500 QUTPUT @Hp87xx;"sens2:stat ON *wai"

1510 OQUTPUT @Hp87xx;"sens2:func ’xfr:pow:rat 1,0’ ;det nban; *wai"
1520 OUTPUT @Hp87xx;"sens2:corr:testset; *wai"

1530 SUHEND

1540 !
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1550 1 skeske ok e o s ke ok sk ok o ok ok e sk ok o o ko ok ok ok e e ke ook ok o ok sk o e o sk ok s sk ok o sk ok o ko ok ook ok o sk ok ok ok ok ok

1560 ! Recall-tset-cal: Recal | Test Set Cal.

1570 1 Description: This routine will try to recall tset_cal.cal
1580 ! from NVRAM i f available. If file not found,

1590 ! it will thentry torecall tset_cal.cal from
1600 ! I NT device instead.

1610 1 sk koo o 3k ko ok o ko o s ek o o o o 3k Kol ok ko ok o ko o 3k oo o e ko o kK o ok 3k ok o o ok o Kk ok
1620 SUB Recall_tset_cal

1630 COM /Sys_state/ @Hp87xx,Scode,Errnum

1640 D ME$[120]

1650 !

1660 ! Cear the status register and event status

1670 ! register.

1680 OUTPUT @Hp87xx;"*cls;*ese 0"

1690 PRINT "Recal ling tset_cal.cal from NVRAM device.......... "
1700 OUTPUT @Hp87xx; "mmem:load:stat 1, ’mem:tset_cal.cal’"

1710 OUTPUT @Hp87xx; "syst:err?"

1720 ENTER@Hp87xx ; Errnum,E$

1730 | F (Errnum<>0) THEN

1740 PRINT E$

1750 PRINT "Recal ling tset_cal.cal fromINT device.......... "
1760 OUTPUT @Hp87xx; "mmem:load:stat 1,’int:tset_cal.cal’"
1770 OUTPUT @Hp87xx; 'syst:err?"

1780 ENTER@Hp87xx ; Errnum,E$

1790 | F (Errnum=0) THEN

1800 PRINT "Recall conplete"

1810 ELSE

1820 PRI NT "TSET_CAL.CAL i S not present, recall aborted"
1830 END I F

1840 ELSE

1850 PRINT "Recall conplete"

1860 END | F

1870 !

1880 SUBEND!Recall_tset_cal

1890 !

1900 !

1910 !
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1920 1 sk sk 3k ok 3k ok ok ke ok ok b 3 3k 3 o ok ok 3k ok ok ok Sk e ke ke e e e o sk 3k 3k 3k Sk 3k ok Sk Sk S ok ok e 3 o ok 3 3k Sk Sk 3k 3k Sk K ok Sk ok ke 3 ok 5k
1930 ! Iden_port: Identify io port to use.
1940 ! Description: This routines sets up the I/0O port address for

1950 ! the SCPI interface. For "HP 87xx" instrunents,
1960 ! the address assigned to @Hp87xx = 800 ot herw se,
1970 ! 716.

1980 Iikokokaikokskokokok ek ok ko skok koo sk ook ARk KRk Kok sk Ao s ok sk KR K KR oK KoK
1990 SUB Iden_port

2000 COM /Sys_state/ QHp87xx,Scode,Errnum
2010 |

2020 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2030 ASS| GN eHp87xx TO 800

2040 Scode=8

2050 ELSE

2060 ASSI GN eHp87xx TO 716

2070 Scode=7

2080 END | F

2090 |

2100 SUBEND!Iden_port

2110 |
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TTL_IO Example Program

This program continuously reads the USER TTL port and reports the number
of times the port has detected a closure (short) via an external switch. This
program is useful in a production environment where a device must be
properly connected, either manualy or by automated means, where the
analyzer must wait for a signal from the operator that the DUT is in place and
is ready to be tested.

This program reads the user TTL port continuoudy until a short (0) is
detected. Once this has been detected, a message is displayed. It then waits
for the switch to open (1) and displays another message. At this point, code
can be added to take a sweep and measure the DUT. The total number of
cycles is counted and is displayed.

1000 ! Filename: TTL-10

1010 |

1020 ! Thisprogram reads the USER TTL 10
1030 ! port, and counts how many tines a
1040 ! switchconnected to the port is pressed.
1050 |

1060 DI MMsg$ [200]

1070 INTEGER X

1080 |

1090 !

1100 COM/Sys_state/ @Hp87xx,Scode

1110 ! Identify /0O Port

1120 CALL Iden_port

1130 !

1140 |

1150 Pass_count=0

1160 Start: !

1170 LOCP
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1180 ! Display nessage
1190 Msg$=""DUTs passed: "&VAL$(Pass_count)&CHR$(10)
1200 Msg$=Msg$&"Press button t o measur e next DUT.’"
1210 QUTPUT @Hp87xx;"DISP:ANN:MESS ";Msg$
1220 !
1230 ! Wit for button to be pressed
1240 REPEAT
1250 QUTPUT @Hp87xx;"DIAG:PORT:READ? 15,1"
1260 ENTER @Hp87xx;X
1270 UNTIL X=0
1280 DISP "Button i s now pressed."”
1290 OUTPUT @Hp87xx; "DISP: ANN:MESS: CLEAR"
1300 !
1310 ! Wait for button to be released
1320 REPEAT
1330 QUTPUT @Hp87xx;"DIAG:PORT:READ? 15,1"
1340 ENTER @Hp87xx ;X
1350 UNTI L X=1
1360 DI SP "Button is now rel eased. "
1370 !
1380 QUTPUT @Hp87xx; "Dl SP: ANN. MESS ' Measuring..."'
1390 ! Add code here to take sweep
1400 ! and measure DU,
1410 VAT 1
1420 Pass_count=Pass_count+1
1430 END LOCP
1440 END
1450 !
1460 1 koK ok sk ok sk 3k ok ok e ke e ke 3k ok ok o ke e sk sk Sk ke o e 3k 3k ke ke e e ke ok Sk Sk ok ok o o ok 3 3k 3 e ke ok 3k e ke e e sk Sk e e ok 3 ok ok
1470 ! Iden_port: Identify io port to use.
1480 ! Description: This routines sets up the I/0O port address for
1490 ! the SCPl interface. For "HP 87xx" instruments,
1500 ! the address assigned to @Hp87xx = 800 ot herw se,
1510 ! 716.

1520 1 skakokok sk skook ok ok skt ok sk o ook ok ok ok sk ok ok ok sk ok sk ok sk ok ok ok ok ok skl ok ok ok ok ke oo ke ok ok s e skl o ok ok ok K ok

& indicates HP 8712C/14C only 8-187



Example Programs
TTL Output

1530 SUB Iden_port

1540 COM /Sys_state/ @Hp87xx,Scode
1550 |

1560 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
1570 ASS| GN @Hp87xx TO 800
1580 Scode=8

1590 ELSE

1600 ASS| GN @Hp87xx TO 716
1610 Scode=7

1620 END I F

1630 !

1640 SUBEND !Iden_port

1650 |
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100

1110 |
1120 |

1130

1140 |
1150 |
1160 |

1170

AMDELAY Example Program

Thi's program demonstrates the calibration and AM del ay measurement of a
bandpass filter.

NOTE

This program can only be used with Option 10A or 10B.

!Filename: AMDELAY

I DESCR PTI ON:

1) The HP871x anal yzer is Preset, CH1 = Y/ X, CH2 = AM Del ay

! Pout =| CdBm Fstart=50MHz, Fstop=400MHz, Di spl ay i s scal ed.

I '2) User nust connect splitter to RF Qut port, connect

! External detector X to one splitter arm connect

! External detector Y to the other splitter arm

I 3) Anal yzer performs an AMDel ay cal i bration over 50-400MHz.

I 4) User nust connect the BPF test device between splitter
and the External Y detector.

5) Analyzer finds the BPF’s center frequency and -6dB bandwi dth

using the Bandwidth marker function. Fcenter and Fspan
are set so the analyzer displays the -6dB bandw dt h.
(Note: the analyzer also interpolates nunbers for the
AM Del ay calibration when the frequencies are changed.)

' 6) The Y/ X marker 1 is set to max (for maxi mum transm ssion.
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1180 ! 7) The AM Delay marker 1 is read out and displayed

1190 ! 8) The AMDelay trace is read out, and the first data point

1200 !t is displayed.

1210 1

1220 1 kskook ok ok 3k 5k ok ok 3k 5k ok ok ok 5K 5k ok ok ok ok 5k ok ok ok 5k ok ok ok 3k ok ok ok 3k ok 3K ok ok 3 oK ok 3k ok 3K ok ok 3k 5k ok ok K

1230 ! DEFINITIONS

1240 !

1250 REAL Opc,Freq._center,Freq_span,Q_bpf,Loss_bpf,I,Mrkr_freq

1260 REAL Trace_delay(1:201) ,Mrkr_delay

1270 !

1280 1 skosk okeok ok sk ok ok ok e ok 2k ok 3k ok ok 2k sk e e ok ok oK ok 3 Sk ke ok ok K 3k ok ok ok oK 3k ok 3k ok ok ok 3k 3k ok ok 3k o ok ok ok ok

1290 ! Determine conputer type and assign i/o path

1300 !

1310 CLEAR SCREEN

1320 !

1330 COM/sys_state/ @Hp87xx,Scode

1340 ! ldentify 1/0 Port

1350 CALL Iden_port

1360 !

1370 !

1380 | mmmmmmrm oo

1390 ! Preset analyzer; cH2 = AM Del ay; CH1 = External Broadband Y/ X, RF
Power = 10dBm.

1400 ! Note that the Start and Stop frequencies are set before CH2 is set

1410 ! to AM Delay node. This is done because when both AM Del ay and

1420 ! Y/ X are selected, the analyzer switches to alternate sweep node, SO

1430 ! by selecting the frequencies first, the start and stop frequencies

1440 ! will be the sane for both channels.

1450 !

1460 QUTPUT @Hp87xx; "SYST : PRES ; *0PC?" Ipreset i nstrument

1470 ENTER @Hp87xx ;0pc twaits for PRESET to finish before
proceedi ng

1480 DISP "Setting up AM Delay and Y/ X measurenent...'

1490 !

1500 QUTPUT @Hp87xx;"SENS1:FREQ:STAR 50 MHZ" I'set start freq to
include test filter

1510 QUTPUT @Hp87xx;"SENS| : FREQ STOP 400 MHZ" I'set stop freq to
include test filter

1520 OUTPUT @Hp87xx;'"SOUR1:POW 10 DBM" !set Source Power to
10dBm

1530 !

8-190 &9 indicates HP 8712C/14€ only



Example Programs

AM Delay
1540 QUTPUT @Hp87xx;"SENS1:FUNC ' XFR: PON RAT 12,11’ ; DET BBAN ; *WAI"
I CHAN =br oadband Y/ X
1550 QUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:PDIV 1 DB" tscale Y/ X to | dB/div
1560 OUTPUT @Hp87xx;"DISP:WIND1:TRAC:Y:RLEV - 3" 1X/Y ref [ evel =-3dB
1570 !
1580 QUTPUT @Hp87xx;"SENS2:FUNC ’XFR:GDEL:RAT 12,11’ ;DET BBAN;*WAI"
! CHAN2=AM Del ay
1590 QUTPUT @Hp87xx; "SENS2:STAT ON; *WAI" Iturn on CHAN2. Results
in Alt Sweep.
1600 QUTPUT @Hp87xx;"SENS2:BWID 250 HZ; *WAI" INarrow BWfor | ow noi se
1610 QUTPUT @Hp87xx;"DISP:WIND2:TRAC:Y:PDIV 5E-9;*0PC?" !scale AMDel ay to
Sns/div
1620 ENTER @Hp87xx ; Opc twait for commands to
finish
1630 !
1640 | m=mmmmmmmmmmmmmmmmmmmmmmmmmmm i mmmmm e

1650 ! Calibrate the AM Del ay using the "CALI BRATE/ Response” function
1660 !

1670 INPUT "CALI BRATE: Connect Y detector to splitter; press ENTER.",I
1680 DISP "Calibrating..."

1690 OUTPUT @Hp87xx;"SENS2:CORR:COLL:IST OFF;METH TRAN1;*WAI" ' AM Del ay
Response Cal
1700 QUTPUT @Hp87xx; "DISP: ANN:MESS : AOFF" tturn Of f

nessage on screen

1710 QUTPUT @Hp87xx; "SENS2:CORR:COLL STAN1 ; *WAI; : SENS2:CORR:COLL : SAVE; *OPC?"
Imeasure St andar d

1720 ENTER @Hp87xx ; Opc twait for calibrationto
finish

1730 INPUT "Insert BPF between splitter and Y detector; press ENTER.",I

1740 !

1750 | ~mmmmmmmmmmmmmmmmmmmmmsmmmmmsmmmmomm e

1760 ! Set Center and Span frequencies to -6dB bandw dth of BPF.

1770 !

1780 ! Center the filter's frequency response (to get an accurate Bandwi dth

measur enent)
1790 !
1800 DISP "Setting analyzer frequencies..." 'message t 0 user
1810 QUTPUT @Hp87xx;"ABOR; : INIT1:CONT OFF; :INIT1;*0PC?" !perform Si ngl e
sweep
1820 ENTER @Hp87xx ; Opc twait for sweep to
finish
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AM Delay
1830 OQUTPUT @Hp87xx;"CALC1:MARK:FUNC MAX; *0PC?" I'set Marker to max
1840 ENTER @Hp87xx ; Opc 'wait for marker to nove
1850 QUTPUT @Hp87xx; "CALC1:MARK:X?" 'get Marker frequency
setting
1860 ENTER @Hp87xx ;Mrkr_freq Iread frequency of max
mar ker

1870 OUTPUT @Hp87xx;"SENS1:FREQ:CENT "&VAL$ (Mrkr_freq)&" HZ;*WAI" !set
marker to Center Freq

1880 OUTPUT @Hp87xx;"SENS1:FREQ:SPAN 200 MHZ;*WAI" !set Span Freq = 200MHz

1890 !

1900 ! Measure Bandwi dth: Center frequency and -6dB Span frequency

1910 !

1920 QUTPUT @Hp87xx;"ABOR; :INIT1:CONT OFF;:INIT1;*0PC?" !restart SWweep

1930 ENTER @Hp87xx ;0pc twait for sweep to
finish

1940 OUTPUT @Hp8T7xx;"CALC1:MARK:BWID -6; *WAI" tset bandw dth search «
-6dB

1950 QUTPUT @Hp87xx; "CALC1:MARK:FUNC BWID;*0PC?" tsearch filter for -6dB
bandwi dt h

1960 ENTER @Hp87xx ; Opc 'wait for bandwi dth to
be found

1970 OQUTPUT @Hp87xx; "CALC1:MARK: FUNC:RES?" tread the bandwi dth data

1980 ENTER@Hp87xx ;Freq_span,Freq_center,Q_bpf,Loss_bpf read
in data

1990 QUTPUT @Hp87xx ; "CALC1:MARK: AOFF ; *WAI" 'markers Of f

2000 QUTPUT @Hp87xx;"ABOR; : INIT1:CONT ON; *WAIL" lrestart conti nuous
sweep

2010 !

2020 QUTPUT @Hp87xx;"SENS1:FREQ:SPAN "&VAL$ (Freq_span)&" HZ;*WAI" tset
Span Freq CH

2030 OUTPUT @Hp8T7xx;"SENS1:FREQ:CENT "&VAL$(Freq_center)&" HZ;*WAI" !set
Center Freq CH1

2040 OUTPUT @Hp87xx;"SENS2:FREQ:SPAN "&VAL$ (Freq_span)&" HZ;*WAI" I set
Span Freq CH2

2050 QUTPUT @Hp87xx;"SENS2:FREQ:CENT "&VAL$(Freq_center)&" HZ;*WAI" !set
Center Freq CH2

2060 !

P01 0 e

2080 ! Read marker information (frequency and delay) and display.
2090 ! Note that the X-axis is swept frequency and the Y-axis
2100 ! is delay in seconds.

8-192 & indicates HP 8712C/14C only



Example Programs

AM Delay

2110 !
2120 QUTPUT @Hp87xx;"CALC1:MARK1 ON' tturn on marker 1 on Y/ X trace
2130 OQUTPUT @Hp8T7xx;"CALC1:MARK :FUNC MAX' I'set marker to max

transm ssion
2140 QUTPUT @Hp87xx;"CALC2:MARK1 ON' tturn on marker 1 on AM Del ay

trace
2150 OQUTPUT @Hp87xx; "CALC2:MARK1:X?" 'read frequency at marker
2160 ENTER @Hp87xx ; Mrkr_freq
2170 OUTPUT @Hp8Txx;"CALC2:MARK1:Y?" tread marker delay val ue
2180 ENTER @Hp87xx ; Mrkr_delay
2190 !

2200 DI SP "Marker Frequency = "&VAL$(Mrkr_freq)&" Hz" ‘!display frequency

2210 WAIT 3

2220 DISP "Marker Delay = "&VAL$(Mrkr_delay)&" Seconds" !'display del ay

2230 WAIT 3

2240 !

2250 | m==mmeemm e mmm e

2260 ! Read AM Delay trace data, display first data point.

2270 ! Data is transferred in ASCII format for sinplicity.

2280 ! Measured data is delay in seconds. Trace length=201 (default)

2290 !

2300 OUTPUT @Hp87xx;"FORM:DATA ASC,5; :TRAC? CH2FDATA"  !measurefornatted
data

2310 ENTER@Hp87xx ; Trace_delay (*) iread i n data

2320 !

2330 DISP "Trace Point #1: AM Del ay = "&VAL$(Trace_delay(1))&"Seconds"

2340 WAIT 3

2350 !

2360 DI SP " tclear di splay |ine

2370 !

2380 STCP

2390 END

2400 !

2410 8 sk sheok ok sk s ok 3k o s o s s ke s sk ok ook e ook s ook 3 e ok o ok sk o o sk ok o ok ok ok ok ok o o ok 3 e o sk e oo ok ok o ok ok
2420 ! Iden_port: ldentify io port to use.

2430 ! Description: This routines sets up the I/0 port address for
2440 ! the SCPl interface. For "HP 87xx" instrunents,
2450 ! the address assigned to @Hp87xx = 800 ot herw se,
2460 ! 716.

24770 ¥ skokokak ok ok sk sk s ok 3k ok ok ok ok s sk e sk ke ke ke o ok ok sk ok ok oK ok ok sk ke ok ok ok o ok o ok ok e sk ok ok sk ke sk ok ok ok s ok ok ok ok ok ok o ok sk
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2480 SUB Iden_port

2490 COM /Sys_state/ @Hp87xx,Scode
2500 |

2510 | F POS(SYSTEM$ ("SYSTEM ID"),"HP 87")<>0 THEN
2520 ASS| GN eHp87xx TO 800
2530 Scode=8

2540 ELSE

2550 ASSI GN @Hp87xx TO 716
2560 Scode=7

2570 END I F

2580 |

2590 SUBEND !Iden_port

2600 |
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Controlling the Front
Panel

Monitoring the Front
Panel

Front Panel Keycodes

Your program can control or monitor the analyzer’s front panel with the use
of the SCPI SYSTem:KEY commands.

The front panel can be controlled by sending commands to execute the
function of specific keys. The SCPI command SYSTem:KEY <char> sends

a key name to the analyzer which executes the same function as the
corresponding front panel key. For example, SYSTem: KEY FREQ will execute
the function of the hardkey.

Every hardkey and softkey have a unique key name. Refer to the last table in
this chapter for a list of al key names.

The front panel can be monitored to determine when a key has been pressed
or when the knob (RPG — rotary pulse generator) has been turned. Key
presses from an attached PC DIN keyboard can aso be captured.

When keys are pressed or when the knob is turned, the andyzer detects

this event, sets bit 0 of the Device Status Register (see Chapter 5, “Using
Status Registers’) and stores the associated information in a key queue. Your
program can use the SCPI SYSTem: KEY commands to read the contents of the
key queue.

The SCPI query SYSTem: KEY : TYPE? returns a string indicating the type of
key press event:

Return Value Meaning

NONE No key has been pressed
KEY A front panel key has been pressed
RPG The analyzer’s knob has been turned

ASC A key on the ASCIl PC DIN keyboard has bean pressed

The SCPI query SYSTem : KEY [ : VALue] ? returns a number describing the
type of key press. The meaning of the number depends on the key type
returned by the SYSTem : KEY : TYPE? query:
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| SYST: KEY: TYPE SYST © KEY . VALUE Meaning
NONE No meaning. Returns -1,
KEY A number from 0 to 56 representing the “key coda’ of the front

panel key. See following table for list.

RPG The number of knob “ticks.’ Positive values indicate e clock-wise
turn; negative numbers indicate counterclockwise. Larger numbers
indicate the knob has been turned fester or further.

ASC The ASCII value of the pressed key.

The SYSTem: KEY [ : VALue] ? query removes the key from the key queue,
so that you can read the next key. For this reason, you must perform the
SYSTem : KEY : TYPE? query before performing the SYSTem : KEY [ : VALue] 7.

The queue that stores the key press events has a finite length. In firmware
revison B.03.00, this length is 32. This means that after 32 key presses occur
without being read (using SYSTem : KEY [ : VALue] ?), subsequent key presses
or knob ticks will be ignored.

Your program can query the queue length using the SCPI command:
SYSTem:KEY: QUEue:MAXimum?

You can clear the queue using:
SYSTem:KEY:QUEue:CLEar

You can check how many key presses or knob tick events have occurred using
SY STem:KEY:QUEUE:COUNL?

Finaly, you can turn the key queue on or off using
SYSTem:KEY:QUEUE[:STATe] <ON|OFF>

When the queue is turned off, your program must read each key before a
following key is pressed, or information will be logt. It is generdly best to
leave the queue enabled.

For a complete example of how to read the front pand keys and knob, refer
to the KEYCODE example program.
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Key Group Key label Key HP-IB
Code Key Name
‘ Softkeys Softkey 1 (topkey) 0 SOFTkeyl
Softkey 2 1 |sOFTkey2
Seftkay 3 2 SOFTkey3
Softkey 4 3 SOFTkey4
Softkey 5 4  |SOFTkey5
Softkey 6 5 |SOFTkey6
Softkey 7 6 SOFTkey7
Softkey 8 lottom keyl 7 SOFTkey8
Numeric keys | (Q) fzerol 10 |ZERO
fone) i [ONE
{two) 12 |TWO
(three) 13 | THRee
{fourl 14 [FOUR
{five] 15 |FIVE
(8) Isix 16 |SIX
{seven] 17 |SEVen
feight) 18 |[EIGHt
(®) (ninel 19 |ININE
20 |ENTer
Q) (decimall 21 |POINt
Iminus/backspace] 22 |M Nus
(1) Istep up! 23 |UP
(T) Istep down] 24 |DOWN

9-4
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Key Group Key Label Key HP-IB
Code Key Name
Feature Keys 40 |BEGin
41 |MEAS1
42 |MEAS2
43 |POWer
44 |MENU
45 |FREQ
46 |SWEep
47 | CAL
46 |DISPlay
49 |SCALe
50 |AVG
51 |FORMat
MARKER 52 |MARKer
[SAVE/RECALL) 53 | SAVE
54 |SYSTem
55 | HARDcopy
56 |PRESet

&p indicates HP 8712C/14C only
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Introduction to SCPI

This chapter is a guide to HP-IB control of the andyzer. Its purpose is to
provide concise information about the operation of the analyzer under HP-IB
control. The reader should dready be familiar with making measurements
with the analyzer and with the genera operation of HP-IB.

Standard Commands for Programmable Instruments (SCPI) is a programming
language designed specificaly for controlling instruments by Hewlett-Packard
and other industry leaders. SCPl provides commands that are common from
one instrument to another. This dimination of “device specific’ commands
for common functions alows programs to be used on different instruments
with very little modification.

SCPI was developed to conform to the IEEE 488.2 standard

(replacing |IEEE 7281982). The IEEE 488.2 standard defines the syntax and
data formats used to send data between devices, the structure of status
registers, and the commands used for common tasks. For more information,
refer to the |EEE 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 10-1 for a model of how
these subsystems are organized to manage the measurement and data flow for
the analyzer.

PROGram

STATus

SYSTem DISPlay HCOPy

Bor2 data
R or 0 SENSe ———{ CALCulate l——{ FORMat }rm'

Ext X or 1
Ext Y or 12

T
|

CALibration _
TRIGger HP-IB

External Trigger includes
ABORt I MMEMory I

INITiate

T

Y
data
4——’ QUTPut }.——~ SOURce HTRACe FORMat 5
Source us

Figure 10-1. Measurement and Data Flow of the Analyzer
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The Command Tree

The andyzer's mgjor SCPI subsystems and their functions are described
below.

ABORt Aborts any sweep in progress.

CALCulate Configures post-measurement processing of the measured
data (such as marker and limit testing functions).

CALibrat ion  Controls zeroing the broadband diode detectors.

DISPlay Controls the display of measurement data, annotation and
user graphics.
FORMat Controls the format of data transfers over the HP-IB.

(For more information about HP-IB data transfer refer to
Chapter 4, “Data Types and Encoding.”)

HCOPy Controls hardcopy (printer and plotter) output.

INITiate Controls the triggering of sweeps.

MMEMory Controls mass storage of instrument states and data (disk
and internd memory interface functions).

OUTPut Turns on/off the source output power (power to the device
under test).

PROGram Interfaces IBASIC programs and commands with an

externd controller. (For more information on IBASIC
programming refer to HP Instrument BASIC User's
Handbook.)

SENSe Configures parameters (such as the frequency and
measurement parameters) related to the sweep and
the measured signal (from the device under test). This
subsystem aso controls the narrowband calibration
routines.

SOURce Contrals the RF output power level of the source (power to
the device under test).
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The Commend Tree

STATuS Contains the commands for using the SCPI status registers.
(For more information about using the status registers refer
to Chapter 5, “Using Status Registers.”)

SYSTem Contains miscellaneous system configuration commands
(such as I/0 port, clock and softkey control).
TRACe Interfaces with the internal data arrays (functions such as

data transfer and trace memory).
TRIGger Controls the source of the sweep triggering.

When many functions are grouped together on a particular branch, additional
branching is used to organize these functions into groups that are even more
closdly related. The branching process continues until each analyzer function
is assgned to its own branch. For example, the function that turns on and
off the marker tracking feature is assigned to the TRACKING branch of the
FUNCTION branch of the MARKER branch of the CALCULATE subsystem. The
command looks like this:

CALCULATE:MARKER:FUNCTION:TRACKING ON

NOTE

Colons are used to indicate branching points on the command tree. A parameter is separated from the
rest of the command by a space.
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The Command Tree

CALCulate

MARKe r
|

[STATe] MODE FUNCt ion MAX1mum

[ l
BWIDth  TRACking  RESult

COMMAND TREE

PARAMETERS

1 1 [
ON OFF ABSolute RELative ON OFF

Figure 1 0-2. Partial Diagram of the GALCulate Subsystem Command Tree
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Sending Multiple Commands

Multiple commands 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 OUTPUT statement — turns on
the marker reference and moves the main marker to the highest peak on the
trace :

OUTPUT716 ; "CALCULATE : MARKER : MODE
RELATIVE; : CALCULATE : MARKER : MAXIMUM"

One of the andyzer's command parser main functions is to keep track of a
program message’s position in the command tree. This dlows the previous
program message to be smplified. Taking advantage of this parser function,
the smpler equivaent program message is.

OUTPUT 716 ; "CALCULATE : MARKER : MODE RELATIVE ; MAXIMUM"

In the first verson 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 aresult, 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 command arise
from the same branch of the tree as the find mnemonic of the preceding
command. MODE, the final mnemonic of the first command, arises from the
MARKER branch. So MAXIMUM, the firs mnemonic of the second command is
aso assumed to arise from the MARKER branch.

The following is a longer series of commands — again sent within HP BASIC
OUTPUT statements — that can be combined into a single program message:

OUTPUTT716; "CALCULATE : MARKER : STATEON”

OUTPUTT16; "CALCULATE : MARKER : MODERELATIVE’
OUTPUT?16; "CALCULATE : MARKER : MAXIMUM"

OUTPUT716; "CALCULATE : MARKER : FUNCTION : TRACKINGON”

The single program message is.

OUTPUT 716 ; "CALCULATE :MARKER : STATEON ; MODE
RELATIVE;MAXIMUM;FUNCTION:TRACKING ON”
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Command Abbreviation

Each command mnemonic has a long form and a short form. The short forms
of the mnemonics alow you to send abbreviated commands. Only the exact
short form or the exact long form is accepted.

The short form mnemonics are created according to the following rules:

« If the long form mnemonic has four characters or less, the short form is the
same as the long form. For example, DATA remains DATA.

« If the long form mnemonic has more than four characters and the fourth
character is a consonant, the short form consists of the first four characters
of the long form. For example, CALCULATE becomes CALC.

o If the long form mnemonic has more than four characters and the fourth
character is a vowel, the short form consists of the first three characters of
the long form. For example, LIMIT becomes LIM.

‘o
NOTE

The short form of a particular mnemonic is indicated by the use of UPPER-CASE characters in this
manual.

SCPlis not case sensitive so any mix of upper- and lower-case lettering can be used when sending
commands to the analyzer.

If the rules listed in this section are applied to the last program message in
the preceding section, the statement:

OUTPUT 716 ; "CALCULATE : MARKER : STATEON ; MODE
RELATIVEMAXIMUM;FUNCTION:TRACKING ON”

becomes :
OUTPUT716;"CALC : MARK : STATON ; MODEREL :MAX;FUNC:TRACON”"
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Implied Mnemonics

Some mnemonics can be omitted from HP-IB commands without changing

the effect of the command. These specid mnemonics are caled implied
mnemonics, and they are used in many subsystems. In addition to entire
mnemonics, variable parts of some mnemonics may dso be implied. These
are usudly a number indicating a particular measurement channel, marker, or
similar choice.

NOTE

When a number is not supplied for an implied variable, a default choice is assumed; this choice is
always 1.

The INITIATE subsystem contains both the implied mnemonic IMMEDIATE
at its first branching point and an implied variable for the measurement
channel. The command to trigger a new sweep is shown in the “SCPI
Command Summary” as:;

OUTPUT 716;"INITiate[1}2][:IMMediate]

Any of the following forms of the command can be sent to the andyzer (using
HP BASIC) to trigger a new sweep on measurement channel 1.

OUTPUT 716;"INITIATEL: IMMEDIATE’
OUTPUT 716 ; “INITIATE : IMMEDIATE’
OUTPUT716;"INITIATE1"

OUTPUT 7 16 ; “INITIATE"

If the sweep is to be triggered for measurement channel 2, the channel
number must be specified:

OUTPUT 716;"INITIATE2: IMMEDIATE
OUTPUT 716; "INITIATE2"
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Parameter Types

Parameters are used in many commands. The analyzer uses severd types of
parameters with different types of commands and queries. When a parameter
Is sent with a SCPI command it must be separated from the command by a
space. If more than one parameter is sent they are separated from each other
by commeas.

Numeric Parameters

Mogt subsystems use numeric parameters to specify physical quantities.
Simple numeric parameters accept al commonly used decima representations
of numbers, including optional signs, decima points, and scientific 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 vaues, al numeric parameters accept
MAXimum and MINimum as values (note that MAXimum and MINimum can be
used to set or query vaues).

<num> is used in this document to denote a numeric parameter.

An example is the command to set the stop frequency for a measurement.
The first command below sets the stop frequency to a specific value. The
second command below sets the stop frequency to its maximum possible

value (1300 MHz for HP8711C/12C or 3000 MHz for HP 8713C/14C).

OUTPUT 716 ; "SENSE1 : FREQUENCY : STOP 1300 MHZ”

OUTPUT716; "SENSE1 : FREQUENCY : STOPMAX”
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Query Response

Introduction to SCPI
Parameter Types

When a numeric parameter is queried the number is returned in one of the
three numeric formats.

NR1 Integers (such as +1, 0, -1, 123, -12345)

NR2 Floating point number with an explicit decima point (such as
12.3, + 1.234, -0.12345)

NR3 Floating point number in scientific notation (such as
+1.23E+5, +123.4E-3, -456.789E +6)

An example is the response to a query of the stop frequency after executing
the above commands (this response is of the NR3 type).

OUTPUT? 16 ; "SENSE1 : FREQUENCY : STOP?"
returns the value 1.3E+9.

Query Response

Character Parameters

Character parameters (sometimes referred to as discrete parameters) consist
of ASCII characters. They are typicaly used for program settings that have a
finite number of values.

These parameters use mnemonics to represent each vaid setting. They have
along and a short form which follow the same rules as command mnemonics.

<char> is used in this document to denote a character parameter.

An example of a command using a character parameter is the command that
sects the format in which the measurement data is displayed:

OUTPUT716; "CALCULATE1 : FORMATMLOGARITHMIC"

When a character parameter is queried the response is dways the short form
of the mnemonic that represents the current setting. An example is the
response to a query of the data format after executing the above command.

OUTPUT?16; *CALCULATE1 : FORMAT?"
returns the value MLOG.
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Query Response

Boolean Parameters

Boolean parameters are used for program settings that can be represented by
a single binary condition. Commands that use this type of parameter accept
the values ON (or 1) and OFF (or 0).

<ON | OFF> is used in this document to denote a boolean parameter.

An example of a command that uses a boolean parameter is the command
that makes the analyzer continuoudy trigger (or stop triggering)
measurements.

OUTPUT716;"INITIATE: CONTINUOUSON”

A specia group of commands uses boolean parameters to control automatic
functions of the instrument, such as automaticaly selecting the fastest
possible sweep speed. With these automatic functions an additiona vaue is
avallable 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 NR1 number
indicating the state 1 for on or O for off. An example is the response to a
query on the sweep trigger status after executing the above command.

OUTPUT 716; “INITIATE: CONTINUOUS?
returns the value 1.

10-12 & indicates HP 8712C/14C only



Introduction to SCPI
Parameter Types

Query Response

String Parameters

String parameters can contain virtudly any set of ASCII characters. The
string must begin with a single quote (?) or adouble quote (") and end
with the same character (caled 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
command:

OUTPUT 716; "CONFIGURE’FILTER : TRANSMISSION’"

Some of the string parameters used by the andyzer, 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 quotes as
delimiters. Embedded double quotes may be present in string response data.
When the string follows the “SCPI” mnemonic rules, the string returned in
response to a query is in the abbreviated form. An example is the response
to the configuration status of the analyzer (after executing the last command).

OUTPUT 716; “CONFIGURE?’
returns the value "FILT: TRAN"
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Block Parameters

Block parameters are typicaly used to transfer large quantities of related data
(like a data trace). Blocks can be sent as definite length blocks or indefinite
length blocks — the instrument will accept either form. For more information
on block data transfers refer to Chapter 4, “Data Types and Encoding. ”

<block> is used in this document to denote a block parameter.
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Syntax Summary

The following conventions are used throughout this manual whenever SCPI
mnemonics are being described.

angle brackets (< >) are used to enclose required parameters within a
command or query. The definition of the variable is
usudly explained in the accompanying text.

square brackets ([1)  are used to enclose implied or optiona parameters
within a command or query.

UPPERlower case are used to indicate the short form (upper-case) of a
given mnemonic. The remaining (lower-case) letters
are the rest of the long form mnemonic.

O\
>/

(N
o/

KEYWORD ( space(s) parameter v suffix > EOL

\__@ J

Figure 1 0-3. SCPI Command Syntax
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Syntax Summary

The following elements have special meanings within a SCPI program
message (or combination or mnemonics).

colon (3) When a command or query contains a series of
mnemonics, 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 command tree. A colon immediately
following a semicolon tells the command parser that
the program message is returning to the base of the
command tree.

semicolon (;) When a program message contains more than one
command or query, a semicolon is used to separate them
from each other.

comma (,) A comma separates the data sent with a command or
returned with a response.
space () One space is required to separate a command or query

from its data (or parameters). Spaces are not alowed
ingde a command or query.
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IEEE 488.2 Common Commands

IEEE 488.2 defines a set of common commands. All instruments are required
to implement a subset of these commands, specifically those commands
related to status reporting, synchronization and internal operations. The rest
of the common commands are optiona. The following list details which of
these IEEE 488.2 common commands are implemented in the andyzer and
the response of the analyzer when the command is received.

*CLS

* ESE <num>

*ESE?

*ESR?

*IDN?

Clears the instrument Status Byte by emptying the error
queue and clearing al event registers, aso cancels any
preceding *OPC command or query (does not change the
enable registers or transtion filters).

Sets bits in the Standard Event Status Enable Register —
current setting is saved in non-volatile memory.

Reads the current state of the Standard Event Status Enable
Register.

Reads and clears the current state of the Standard Event
Status Register.

Returns a string that uniquely identifies the analyzer. The
string is of the form

"HEWLETT-PACKARD,8711C,<serial number>,<software revision>"

*LRN?

*0PC

This returns a string of device specific characters that, when
sent back to the andyzer will restore the instrument state
active when *LRN? was sent. Data formatting (ENTER USING
"-X" in HP BASIC) or a similar technique should be used to
ensure that the transfer does not terminate on a carriage
return or line feed (both g and L are present in the learn
string as part of the data).

Operation complete command. The andyzer 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
Commands’ in Chapter 2.
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IEEE 488.2 Common Commands

*0QPC?

*OPT?

*PCB <num>

*PSC <num>

*RST

*SRE <num>

Operation complete query. The analyzer will return an
ASCII “1” when all pending overlapped operations have
been completed.

Returns a string identifying the analyzer's option
configuration. The gtring is of the form " 1E1,1¢2". The
options are identified by the following:

iEC 75 ohm

1E1 60 dB step attenuator
1C2 IBASIC

1DA AM delay {50 Q)

10B AM delay {75 Q)

1F7 LAN

100 SRL and Fault location

Sets the pass-control-back address (the address of the
controller before a pass control is executed).

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 Request enable register and the Event
Status enable register are cleared at power-up.

Executes a device reset and cancels any pending *0PC
command or query. The contents of the instrument’s
nonvolatile memory are not affected by this command.

This command is different from the front panel
function in the state of the commands (and their reset
states) listed below.

The preset instrument state is described in the User’s Guide.

INITiate:CONTinuous - OFF
QUTPut[:STATe] - OFF
CALi br ati on; ZERO AUTO = OFF
SENSe:CORRection[:STATe] CFF
SENSe: SViEep: PO Nt s = MAX
SOURce: PONer = MN

Sets bits in the Service Request Enable Register. Current
setting is saved in non-volatile memory.

10-18
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*SRE?

*STB?

*TRG

*TST?

*WAI

Introduction to SCPI

Reads the current state of the Service Request Enable
Register.

Reads the value of the instrument Status Byte. This is a
non-destructive read, the Status Byte is cleared by the *CLS
command.

Triggers a sweep on the active measurement channel when
in Trigger Hold mode. Ignored if in continuous sweep.

Returns the result of a complete sdlf-test. An ASCII 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 executing any new commands
until al pending overlapped commands have been
completed.

&9 indicates HP 8712C/14C only 10-19



Introduction to SCP}




11

Menu Map with SCPI
Commands



Menu Map with SCPI Commands

This chapter contains a map of al the softkey menu choices in the anayzer.
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 (Rardkey) Notation, softkeys are shown as

Softkeys . SCPl commands are al shown in their short form.

Some commands (such as source settings) have mnemonics that specify the
measurement channel in use. These mnemonics are shown as SENS[112] : .
. indicating that either measurement channel could be used. The actua
mnemonic entered would be SENS1 : . . . for setting measurement channg 1
or SENS2: ... for measurement channe 2. Mnemonics for keys that toggle

between two states are shown as . . . ON | OFF.

<num> and <string> refer to parameter types described in the “ Parameter
Types’ section. <string> parameters are typically enclosed in single quotes
(‘the string data’).

SCPI Command

KEYSTROKES SCPI COMMAND

SYST: PRES; * WAl
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SCPI Commands
KEYSTROKES SCPI COMMAND

BEGIN
Amplifier

Transmissn CONF > AMPL:TRAN’ ; *WAI

Reflection CONF ’ AMPL:REFL’ ; *WAI

Power CONF ’ AMPL :POW’ ; *WAI
IFilter

Transmissn CONF ’FILT:TRAN’;*WAI

Refl ection CONF ’FILT:REFL’;*WAI
Broadband Passi ve

Transmigsn CONF *BBAN:TRAN’ ; *WAI

Refleéction CONF ’BBAN:REFL’ ; *WAI
Mixer

Convarsion Loss CONF *MIX:CLOS’;*WAI

Ref |l ection CONF ’MIX:REFL’;*WAI

AMDelay ! CONF *MIX:GDEL’;*WAI

1 Options IDA and 1DB only




Menu Map with SCPI Commands

SCPI Commands (continued)

SCPI COMMAND

KEYSTROKES
Cable !
Transmissn
Ref | ection
Fault Location
Start Distance
§tep Di stance
Feet
Meters
Law Pass
Band Pass
Center  Frequency
(Nunber) Units
SRL
Start Freq
t s
Stop Freq

(Nunber ) Units

Mbdel

Measur e Eonnector

Connect or

Connector  Length
{(Number) (ENTER)

Connect or C(Sixier) (ENTER 2] :

CONF[1]2]
CONF[1]2]
CONF[1]2]
SENS[1]2]:

’CABL:TRAN’ ; *WAI
’CABL:REFL’ ; *WAI
CABL:FAULT’ ; *WAI

DIST:STAR <num> [FEET|MET];*WAI
SENS[1/2] :DIST:STOP <num> [FEET|MET];+*WAI
SENS:DIST:UNT  FEET

SENSDIST:UNT  MET

SENS: FREQ MODE  LOWP; * WA

SENS: FREQ MODE  CENT; * WA
DISP:ANN:FREQ[1]2] :MODE CSPAN

SENS[1|2] :FREQ:CENT <nun> [MHZ |KHZ|HZ] ;
*WAT

CONF[1]2] ’CABL:SRL’;*WAI
DISP:ANN:FREQ[112]:MODESSTOP

SENS[1}2] :FREQ:STAR <num> [MHZ!|KHZ|HZ];
*WAT

DISP:ANN:FREQ[1}2] :MODESSTCOP

SENS[1/2] :FREQ:STOP <num> [MHZ|KEZ|HZ];
*WAI

SENS[1[2] : CORR : MODEL : CONN

SENS[1{2] : CORR:LENG:CONN <num>
CORR: CAP: CONN

<num>

1 Option 100 only
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SCPI Commands (continued)

KEYSTROKES

SCP1 COMMAND

(Number) (ENTER)
Auto Z ON off
Manual Z
SRL Cable Sca

Fumber of Points (Number) (ENTER)

User BEGIN!

SENS:FREQ:ZST <num> [MHZ|KHZ|HZ]
SENS[112] : FUNC:SRL:MODE <AUTO|MANUAL>
SENS[1]2] :FUNC:SRL:IMP <num>
SENS[112] FUNC:SRL:SCAN;*WAI
SENS[112] SVE: PO N<num>; *WAI

No SCPI command

1 Option 1€2 only
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(MEAS 1) | (MEAS 2) SCPI Commands

KEYSTROKES

SCPI COMMAND

MEAS 1) |(MEAS 2)

Transmi ssn
Reflection
Fault Locationl!
SRL!

More

Power

Conversion Loss

AMDelay 2

Detection Qptions

Karrowband| nt er nal

A
B
R
/R

B/R

SENS[1[2] :STATON, * WAl

SENS[112] :FUNC ’XFR:POW:RAT 2,0’;
DET  NBAN *WAl

SENS[112] :FUNC >XFR:POW:RAT 1,0’;
DET  NBAN *WAI

SENS[1]2]:FUNC ' FLOC1,0’;
DET  NBAN *WAI

SENS[1]2]:FUNC ' SRL 1,0°;
DET  NBAN *VAI

SENS[112] :FUNC *XFR:POW 2’ ;DET BBAN; *\WAI

SENS{1]2] :FUNC ’XFR:POW:RAT 2,0’;
DET  BBAN *WAI

SENS[1|2] :FUNC ’XFR:GDEL:RAT 12,11°’;
DET BBAN *WAI

SENS{1|2] :FUNC *XFR:POW 1’ ;DET NBAN:; *\WAI
SENS[1|2] :FUNC *XFR:POW 2’ ;DET NBAN; *\WAI
SENS[1}2] :FUNC *XFR:POW 0’ ;DET NBAN; *\WAI

SENS[1(2] :FUNC ’XFR:POW:RAT 1,0°;
DET  NBAN *WAI

SENS[1]2] :FUNC ’XFR:POW:RAT 2,0°;
DET NBAN; #WAI

1 Option 100 only
2 Options 1DA and 1DB only




Menu Map with SCPI Commands

(MEAS 1) | (MEAS 2) SCP] Commands (continued)

KEYSTROKES

SCPi COMMAND

Broadband | nt ernal

Br oadband External

X
Y
XY

Y/x
Y/R*

AUX Input
Mezs OFF

Multiport Sel ection’

Reflection Port Num

Transmigsn Port Num

SENS[1]2] :FUNC *XFR:POW 2’ ;DET BBAN; * WAl
SENS[112] :FUNC *XFR:POW 0’ ; DET BBAN: * WAl

SENS[1|2] :FUNC *XFR:POW:RAT 2,0’;
DET  BBAN *WAI

SENS[112] :FUNC *XFR:POW 11’ ;DET BBAN; * WA|
SENS[1|2] :FUNC *XFR:POW 12’ ;DET BBAN, * WAI

SENS[1|2] :FUNC ’XFR:POW:RAT 11,12’;
DET  BBAN *WAI

SENS[1}2] :FUNC ’XFR:POW:RAT 12,11’;
DET  BBAN *WAI

SENS[1|2] :FUNC ’XFR:POW:RAT 12,0°;
DET  BBAN *WAI

SENS[1[2] :FUNC ’*XFR:VOLT’;*WAI
SENS[1]2] :STAT OFF; * WA

ROUT[1|2] :REFL:PATH:DEF : PORT

<12]. .. 112>
ROUT[1]2] : TRAN : PATH:DEF: PORT
<12} 112>

1For use with HP 87075C multiport test sets only
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SCPI Commands

KEYSTROKES

SCPI COMMAND

Start
(Number) Uni t s

Stop
Units

Center

Units

Span
i

Cw
(Number) Uni t s

Faul t Lo¢ Frequency!

Low Pass
Band Pass
Band Pass MaxSpan (Number) Units

DISP:ANN:FREQ[1|2]:MODESSTOP

SENS([1}2] :FREQ:STAR <num> [MHZ|KHZ|HZ];
*WAT

DISP:ANN:FREQ([1]2] :MODESSTOP

SENS[1}2] :FREQ:STOP <num> [MHZ|KHZ|HZ];
*WAI

DISP:ANN:FREQ[1]2] :MODE CSPAN

SENS[1{2]: FREQ : CENT <nun> [MHZ |KHZ |HZ] ;
*WAT

DISP:ANN:FREQ[1[2] :MODE CSPAN

SENS[1§2] :FREQ:SPAN <num> [MHZ|KHZ|HZ];
*WAI

DISP:ANN:FREQ[1]2] :MODECW
:SENS[1]2] :FREQ: SPANQ, * WAl

SENS[1|2] :FREQ:CENT <num> [MHZ|KHZ|HZ];
*AI

SENS:FREQ: MODELOWP; * WAl
SENS:FREQ:MODECENT; * WAI

SENS[112] :FREQ:SPAN:MAX <num>
[MHZ |KHZ | HZ]

1 Option 100 only
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SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Di sp E#eg Resol ution
MHZ
kiz
Hz

DISP:ANN:FREQ:RES MHZ
DISP:ANN:FREQ:RES KHZ
DISP:ANN:FREQ:RES HZ
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SCPI Commands
KEYSTROKES SCPI COMMAND

POWER
Level (Number) (ENTER) SOUR[1]2]:POW <num> [dBm];+*WAI
RF OX of f OUTP <ON | OFF> ; #WAT
start Power (Nunber) [ENTER) SOUR:POW:STAR <num> [dBm] ;*WAI
Stop Power (Number) (ENTER SOUR:POW:STOP <num> {dBm];*WAI
Par Sweep Range'

-13 to Max (dBm) SOUR : POW: RANGATTC, * WA|

-23 to -8 (dBm) SOUR:POW:RANG ATT10;*WAI

-33 to -18 ¢dBm) SOUR:POW:RANG ATT20;+*WAI

-43 to -28 (dBm) SOUR:POW:RANG ATT30;*WAI

-53 to -38 (dBm) SOUR:POW:RANG ATT40;+*WAI

“60 t0 -48 (dBm) SOUR:POW:RANG ATT50;*WAI

“80to -58 (dBm) SOUR:POW:RANG ATT60;+WAI
Pw Level at Préset (Number) (ENTER) SOUR:POW:PRESET <num> [dBm]

L The numbers shown on the range keys will depend on the options installed in the analyzer. Also, if the step attenuator option is not installed, these keys will not
appear.
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(SWEEP] SCPI Commands

KEYSTROKES SCPICOMMAND
SWEEP
Sweep Time (Number) (ENTER) SENS[1|2] : SWE: TIME <num>
[asifs|psins|usims|s]?;*WAI
$weep Ti me AUTO man SENS[1(|2] : SWE: TIME: AUTO <ON|OFF>;*WAI
A1t Sweep on OFF SENS:COUP <NONE|ALL>;*WAI
Frequency Sweep POW MODE: FI X; * WA
Power Sweep PON MODE: SVIE; * WAl

1 If using the microsecond suffix {“us”), the letter “u” must be used. Do not use the Greek character ‘2.
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SCPI Commands

KEYSTROKES

SCPI COMMAND

MENU])

Trigger
Cont i nuous
Hol d
Single
Trigger Source
I nternal

Ext ernal Sweep

External Point

Numbar of Poi nt s (Number) (ENTER)

Di stance !

Start Di st ance (Number) (ENTER)
stop Distance (Number) (ENTER)

Feet

Meteors
5RL Cabl e Scan!

3xt Ref on OFF

ABOR; : INIT[112] :CONT ON;+*WAI
ABOR; : INIT[1]2]:CONTOFF; * WAl
ABOR; :INIT[112] :CONT OFF;:INIT[1]2];*WAI

‘TRIG:SOUR IMM; :SENS:SWE:TRIG:SOUR
IMM; *WAI

TRIG:SOUREXT; : SENS: SVE: TRI G SOUR
IMM; *WAI

TRIG:SOUREXT, : SENS: SVE: TRI G SOUR
EXT; *WAI

SENS[1]2] :SWE:POIN <num>;*WAI

SENS{1]2] :DIST:STAR <num> [FEET|MET];*WAI
SENS[1(2] :DIST:STOP <num> [FEET|MET] ;*WAI
SENS:DIST:UNIT FEET

SENS:DIST:UNIT MET

SENS[1]2] :FUNC:SRL:SCAN; *WAI

SENS:ROSC:SOUR <EXT|INT>;*WAI

1 Option 100 only
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SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Sy Amd Options
Rone
Di t her

Spur Avoi d

DIAG:SPUR:METHNONE; * WAl
DIAG:SPUR:METH DITH;*WAI

DIAG:SPUR:METHAVO, * WAl
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SCPI Commands
KEYSTROKES SCPIcoMMAND
SCALE)
hutoscale DISP:WIND[1!2]10]:TRAC:Y:AUTO ONCE
Scale/Div (Number) (ENTER) DISP:WIND[1[2]:TRAC:Y:PDIV <num>
Reference Level ENTER DISP:WIND[1]2] :TRAC:Y:RLEV <num>
Reference Position (Number) (ENTER) DISP:WIND[1|2]:TRAC:Y:RPOS <num>
Reference Tracking
O f DISP:WIND:TRAC[1]2]:Y:TRACK<OFF>
Track Peak DISP:WIND:TRAC[1]2]:Y:TRACKPEAK
Track Frequency DISP:WIND:TRAC[1]2]:Y:TRACK FREQ
Set Track Frequency
(Number)uni t s DISP:WIND:TRAC[112]:Y:TRACK <num>
[MHZ | KHZ | HZ]
® Phase O f set (Number) (ENTER) SENS[112] :CORR: OFFS : PHAS <num>[DEG]
P Electrical Delay (Number)(ENTER) SENS[1]2] :CORR:EDEL:TIME <num>
I:asl:fslpslnsluslmsls]1

1 If using the microsecond unit terminator, the letter “u” must be used. Do not use the Greek character “s.”
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Menu Map with SCPl Commands

SCPI Commands

KEYSTROKES

SCPI COMMAND

MARKER)

fior 1>
(Number] Uni t s

2io0r 22
(Wuntber) t s

3:0r 3>

G t s

4: or 4>

W

More Mar ker s

Gior 5>

6:0r 6>
®umbei) t s

7. 0r T>
(Number) Uni t s

8: or 8>
(Number) Uni t s

cALC[1]2] :MARK1 ON

caLc [1121: MARKL : X <num> [MHZ | KHZ | HZ]

CALCL1 |2]:MARK20ON
CALC[1]2] :MARK2:X <num> [MHZ|KHZ|RZ]

caLc[1] 2] :MARK3ON
CALCCl 121:MARK3:X<num> [MHZ |kHz |HZ]

CALCL[112] :MARK4 ON
CALC[1]|2] :MARK4:X <num> [MHZ|KHZ|HZ]

CALC[1 |2]:MARKEON
CALC[112] :MARK5:X <num> [MHZ|KHZ|HZ]
CALC [112] : MARK6 ON
CALC[1}2] :MARK6:X <num> [MHZ|KHZ|HZ]
CALC[112] : MARK7 ON
CALC[112] :MARK7:X <num> [MHZ|KHZ|HZ]
CALC[1 [2]:MARKS8ON
CALC[1]2] :MARKS:X <num> [MHZ|KHZ|HZ]

CALC[1 |2] :MARK[1]2]---83 OFF
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MARKER) SCPI Commands (continued)

KEYSTROKES SCPI COMMAND

Al Of CALC[1]2] :MARK: AOFF

Marker Functi ons

Del ta Mkr on OFF CALC[112] :MARK:MODE <REL|ABS>
Maxker ->» Center SENS([112] :FREQ:CENT
(CALC[1|2] :MARK[1(2[. . . 8] :X:ABS?);*WAI
Marker w3 Réference DISP:WIND[1]|2]:TRAC:Y:RLEV
(cALC[112] :MARK[112| . 8]:Y?);*WAI
& Marker => Eléc Delay SENS[1{2] :CORR:EDEL: TIME
(cALc[1)2] :MARK[1]2] 8] : GDEL?) ; *WAI
Marker  Math
Statistics CALC[1/2] :MARK:FUNC STAT
Flatness CALC[1]2] :MARK:FUNC FLAT
RF Filter Stats CALC[112] : MARK:FUNC FST
Math OFf CALC[1]2] :MARK:FUNC OFF

Marker Sear ch

Max Search CALC[1]2] : MARK:FUNC MAX
MKr => Max CALC[1]2] : MARK:FUNC MAX
Next Peak Left CALC[1]2] :MARK : MAX: LEFT
Next Peak R ght CALC[1]2] :MARK:MAX:RIGH
Min Search CALC[1]2] :MARK:FUNCM N
Marker =3 Min CALC[1]2] :MARK:FUNC M N
Next Yin Left CALC[1]2] :MARK:MIN:LEFT
Next iz Ri ght CALC[112] :MARK:MIN:RIGH
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Menu Map with SCPI Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Target Search
Tar get ¥alwé (Number) (ENTER)

Search | ef t
Search ri ght (Number) (ENTER)
Bandwi dt h
(Number) (ENTER)
Notch

More

Notech
Search COf
Tracking on OFF

CALC[1}2] : MARK:FUNC TARG

CALC[112] :MARK:TARG <LEFT|RIGH>,<num>
[DB]

CALC[1]2] :MARK:TARG LEFT,<num> [DB]
CALC[1]2] :MARK:TARG RIGH,<num> [DB]
CALC[1]2] :MARK:FUNC BW D

CALC[1 |2]:MARK:BWID <num> [DB]
CALC[1]2] :MARK:FUNC NOTC

caLc [1 1 21: mMARK : NoTc <num> [DB]

CALC[1]2] :MARK : FUNC MPE

CALC[112] : MARK: FUNC MNOT
CALC[1]2] :MARK:FUNC OFF

CALC[1]2] :MARK:FUNC:TRAC <ON|OFF>
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DISPLAY ) SCPI Commands

KEYSTROKES SCPlI COMMAND
DISPLAY)
Normal i ze TRACCH[112]SMEM,CH [1]|2]SDATA;
:CALC[1[2] :MATH (IMPL/CH[1|2]SMEM);
:DISP:WIND[112]:TRAC1 ON;TRAC2 OFF
Data=>Mem TRACCH[1|2]SMEM,CH[1]2]SDATA
Dat a CALC[1]2] :MATH (IMPL);
:DISP:WIND[1]2]:TRAC1 ON;TRAC2 OFF
Hemory DISP:WIND[1|2] :TRAC1 OFF;TRAC2 ON
Data/Men CALC[112] :MATH (IMPL/CH[1 |21 SMEM);
:DISP:WIND[1]2]:TRAC1 ON;TRAC2 OFF
Data and Menory CALC[1!2] :MATH (IMPL);
:DISP:WIND[1]2]:TRAC1 ON;TRAC2 ON
Limt Menu cALCc[1{2]:LIM:DISP ON
Add Limt
Add MaxLi ne CALC[1]2] :LIM:SEGM1|21.--12] : TYPE LMAX;
STAT ON
Add MiaLi ne CALC[1] 2:LIMSEGV[112]--12] : TYPELM N;

Add Max Poi nt

Add Min Poi nt

Delete Limt
Delete AIl Limts

STAT ON

CALC[112] :LIM:SEGM[1]2]...12] : TYPEPMAX;

STAT ON

CALC[1]2] :LIM:SEGM[1]2]..12] :TYPEPM N;

STAT ON

CALC[1}2] :LIM:SEGMI1]2[---12] : STAT OFF

CALC[1]2] :LIM:SEGM: AOFF

11-18




Menu Map with SCPI Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Edit Limt

Begi n Frequency (CALCL1]2]):LIM:SEGM[1 |2 | ---12] : FREQ:STAR

End Frequency (Number) (ENTER)

Begi n Li m t (Number) (ENTER)

End Li m t (Number) (ENTER)

Marker
Limt Qptions
Limt Life ON of f
Limt Text ON off
Limit Icon ON off
Limt Zeen % Position
Limit lcon Y Position
Me¥ Linits
M Li i t

tinLimt (Number) (ENTER)

Mk¥ Limt ON off

Limt Test ® OFF

<num> [MZ I KH |HZ]

CALC[1]2]:LIM:SEGM[1]2].--12] : FREQ: STOP
<num> [MZ | KHZ | HZ]

CALC[1|2):LIM:SEGM[1{2]--12]:AMPL:STAR
<num>

CALC[1/2] :LIM:SEGM[1]2]---12] : AMPL: STOP
<num>

CALC[112] :LIM:DISP <ON|OFF>
DISP:ANN:LIM:ICON[1]|2]:TEXT <ON|OFF>
DISP:ANN:LIM:ICON[1]|2]:FLAG <ON|OFF>
DISP:ANN:LIM:ICON[1|2]:P0S:X <num>
DISP:ANN:LIM:ICON[1]2]:POS:Y <num>

CALC[1|2] :LIM:MARK:STAT
:<MEAN|PEAK|FLAT|TILTI|FREQ>:MAX <num>

CALC[1]2] :LIM:MARK:STAT
:<MEAN | PEAK|FLAT| TILT|FREQ>:MIN <num>

CALC[1|2] :LIM:MARK:STAT
:<MEAN|PEAK|FLAT|TILT|FREQ> <ON|OFF>

CALC[1]|2] :LIM:STAT <ON|OFF>
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SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

More Display

Split Display FUL Split

Expand R OFF

Title and O ock
Enter Line 1
Enter Li ne 2
Show C ock on Line t
Show Qock on Line 2
Clock Of f
Title # (U k ON of f

Col or  Qptions

Default 2

Grey Scal e

[nverse Video
Select Item

Hue, Saturation, Lum nance

Int Di sp Intensity

DISP : FORM [SINGI ULOW]
DI SP; FORM EXPAND<ON | OFF>

DISP:ANN:TITL1:DATASStri ng>
DISP:ANN:TITL2:DATA<Stri ng>
DI SP: ANN: CLOC: MODE LINE1

DI SP: ANN: CLOC: MODE LINE2

DI SP: ANN: CLOC: MODE  OFF

DI SP: ANN: Tl TL <ON | OFF>

Dl SP: OVAP: SCHEME DEF
DI SP: CMAP: SCHEME DEF2
DI SP: CMAP: SCHEME  GREY
DI SP: CMAP: SCHEME | NV
DI SP: CMAP: SCHEME  CUST

DISP:CMAP:COL[112]. . . 16]:HSL
<num>, <num>,<num>

DISP:CMAP:COL[1{2] 16]:GREY

<num>

1 Where <num>,<num>>,<num> represents values for hue, saturation, and luminance, respectively Accepted values for each parameter are 0 to 1.
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SCPI Commands (continued) (continued)

KEYSTROKES

SCPI COMMAND

Annotation (pt iofis
Meas Annot ON of f
Freq Atinot BN off
¥kr Annot ON of f
Mkr Rumber ON of f
Y-Axi s Lbl ON of f
Y- AXi s £BY rel ABS

G¥aticule ON of f

DISP:ANN:CHAN[1]23 <ON|OFF>
DISP:ANN:FREQ[1]23 <ON|OFF>
DISP:ANN:MARK[1|2] <ON|OFF>
DISP:ANN:MARK([1]2]:NUMB <ON|OFF>
DI SP: ANN: YAX <ON | OFF>

DI SP: ANN: YAX: MODE <REL | ABS>

DISP:WIND[1]2] : TRAC:GRAT:GRID <ON|OFF>
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SCPI Commands

KEYSTROKES SCPI COMMAND
Log Mag cALc[1]2] :FORMM.OG
Lin Mag CALC[1/2] :FORMM.I N
SWR CALC[1]2]:FORM SR
P Delay cALC[112] :FORM GDEL
P Phase CALC[1]2] :FORM PHAS
P Smith Chart CALC[1]2]:FORM SM T
P Pol ar CALC[1]2] :FORM POL
More  For mat
& Real CALC[1]2] :FORM REAL
& | magi nary CALC[1]2] :FORM | MAG
@ Impedance Magnitude CALC[1]2] :FORM M MP
Mag Uni t s
log Mag Units CALC. FORM UNI T: MLOG
<DBW | DBM | DBUW | DBV | DBMV | DBUV>
Lin Mag Units CALC. FORM UNI T: MLI N<w | MW | UW | VIMV | UV>
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Menu Map with SCPI Commands

SCPI Commands
KEYSTROKES SCPI COMMAND
CAL
Transmission mode:
Regtore Defaul ts SENS[1]2]:CORR:CSETDEF; * WAI
Response SENS[112] :CORR:COLL:IST OFF;METH
TRAN1;*WAI
Measur e Standard SENS[112] :CORR:COLL STAN1;*WAI;
:SENS([112] :CORR:COLL:SAVE; *WAI
Résponse & Igolation SENS[112] :CORR:COLL:IST OFF;METH
TRAN2; *WAI
Méssire St andar d — Loads SENS[1]2] :CORR:COLLSTAN ; *WA| ;
Measure Standard —Through SENS[112] : CORR:COLL STAN2;*WAI;
:SENS[1]2] :CORR:COLL:SAVE; *WAI
Enhianced Response SENS[1/2] :CORR:COLL:IST OFF;METH
TRAN3; *WAI
Measure Standard — Opn SENS[112] :CORR: COLLSTANI ; * WAl
Measure Standard — Short SENS[1]2]:CORR:COLL STAN2;*WAI
Measure St andard -~ Load SENS[112] :CORR:COLL STAN3;*WAI
Mazgure St andar d — Through SENS[112] :CORR:COLL STAN4;*WAI;
:SENS[1]2] :CORR: COLL:SAVE; *WAI
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Menu Map with SCPI Commands

SCPI Commands (continued)

KEYSTROKES SCPI COMMAND

[ransmission mode (continued):

rést Set Cail SENS[112] : CORR: TESTSET ; *WAI
Create “WESET CALY SENS([1]2] :CORR:COLL:METHODTEST;
xx Forts 2 SENS[1|2]:CORR:COLL: PORTS
<2l4l6|8]10}112>
Meamire Opens SENS[1]2] :CORR:COLL: MP:OPEN
<STAN1|STAN2|. . . |STAN12>;*WAI;
MessureShort s SENS[112] : CORR:COLL: MP : SHORT
<STAN1|STAN2|. . . |STAN12>;*WAI;
Measure Loads SENS[1]/2] :CORR:COLL:MP:LOAD
<STAN1]STAN2| . |STAN12>;*WAI;
Measur e Fhrs SENS[1|2] :CORR:COLL:MP:THRU
<STAN1|STAN2|. . . |STANG>;*WAI;
Al Stds Done SENS[1]2] :CORR:COLL:SAVE; *WAI;
Abort Cal SENS[1/2] :CORR:COLL:ABORT
Peri odi c selfcal CAL: SELF<0N | OFF>
SelfCal Once CAL: SELF ONCE
SelfcCal Ti ner CAL: SELF: TI MER<num>
SelfCal Al | Ports CAL: SELF: ALL

1 For use with HP 87075C muitiport test sets only
2 XX-number of ports

11-24



Menu Map with SCPI Commands

(CAL) SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

[ransmission mode (continued):
CAL Check
Do CAL ¢heck

Measure Standard

Abort CAL Check
View CAL Check

Ret Tektion Tracki ng
Load Hatch
Trangmissn Tr acki ng
I 'sol ation

Rest ore Meas

DIAG

DIAG:
DIAG:
DIAG:
DIAG:
DIAG:
DIAG:

SENS[1]2] :CORR:COLL:IST OFF;METH

VERI FY; * WA
SENS[1}2] :CORR:COLL:VER: [TRAN|REFL]
<STAN1|STAN2| . . |STAN12>;*WAI;

SENS{112] :CORR:COLL:ABORT

:MDIS[1]2] :CORR C_DIRECT;=*WAI

MDIS[1]2] :CORR C_SRCMATCH;*WAI
MDIS[1]2]:CORR C_RTRACKING;*WAI
MDIS[112]:CORR C_LDMATCH;*WAI
MDIS[1!2]:CORR C_TTRACKING;*WAI
MDIS[112] :CORR C_ISOLATION;*WAI
MDIS[1]2] :REST;*WAI
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Menu Map with SCP! Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Reflection mods
Restore Defaul ts
One Port

Measure Standard -Cpen
Méasure Standard -Short
Measure Standard — Load

Test Set ¢a1l
G eat s "TSET. CAL"
XX Ports 2

Measur e Opens
Measure Shorts
Measiire Loads
Measnre Thrus

Al'l stds Done
Abort  Cal
Peri odi c se1fCat
Se1#Cal Once
SeX£Cal Ti ner
Se1fcal All Porte

SENS[112]:CORR:CSET DEF;*WAI

SENS[112]:CORR:COLL: IST OFF;METH REFL3;
*WAT

SENS[1]2]:CORR:COLL STAN1;+*WAI
SENS[1]2]:CORR:COLL STAN2;*WAI

SENS[112]:CORR:COLL STAN3;*WAI;
:SENS[1]2] :CORR:COLL:SAVE; *WAI

SENS[1(2]:CORR: TESTSET; *WAI
SENS[1]2]:CORR:COLL:METHODTEST;

SENS[1/2]:CORR:COLL:PORTS
<2l4lel8l10]12>

SENS[1]2]:CORR:COLL:MP:OPEN
<STAN1|STAN2] |STAN12> ;*WAI;

SENS[1(2]:CORR:COLL:MP:SHORT

<STAN1|STAN2|. . . |STAN12>;*WAI;
SENS[1(2]:CORR:COLL:MP:LOAD
<STAN1|STAN2|. . . |STAN12>;*WAI;

SENS[1]2]:CORR:COLL:MP: THRU
<STAN1|STAN2|. . [STAN6>;*WAIL;

SENS[1]2]:CORR:COLL: SAVE; *WAI;
SENS[1]2]:CORR:COLL:ABORT

CAL: SELF<ON | OFF>

CAL: SELF  ONCE

CAL: SELF: Tl MER <num>

CAL: SELF: ALL

1 For use with HP 87075C multiport test sets only
2 XX-number of ports
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SCPI Commands (continued) (continued)

Menu Map with SCPI Commands

KEYSTROKES

SCPt COMMAND

Yeflection mode (continued):

CAL Check
Do CAL Check

Measure Standard

Abort CAL Check
Wiem CAL Check

Directivity

Soiiree Mat ch

Refl ection Tracking
Load Match

Transmissn Tr acki ng

Restore Meas

SENS[1|2]:CORR:

VERI FY; * WA

SENS[1]2]:CORR:

<STAN1|STAN2]|

SENS[1]2] :CORR:

DIAG:

DIAG
DIAG
DIAG
DIAG

DIAG:
DIAG:

MDIS[1]2]

:MDIS[1]2]
:MDIS[1]2]
:MDIS[1]2]
:MDIS[1]2]
MDIS[1}2]:

MDIS[1}2]

:CORR C_DIRECT;=*WAI
:CORR C_SRCMATCH;*WAI
:CORR C_RTRACKING;*WAI
:CORR C_LDMATCH;*WAI
:CORR C_TTRACKING;*WAI

:REST; #WAI

COLL:IST OFF;METH
COLL:VER: [TRAN|REFL]

| STAN12>; *WAI;
COLL: ABORT

CORR C_ISOLATION;*WAI

11-27



Menu Map with SCPI Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Fault location mode:'

Default Cal

Measure Standard -Cpen
Madsure St andard -Short
Measure Standard -|oad

Vel oci ty Faetor

Cable Loss

Calibrate Cable
Specify Length

Measure Cabl e
Milti Peak
Milti Peak Corr on OFF
Milti Peak Threshold
Connector  Val ues
Connector  Length

Connector C

SENS[1]2]:CORR: CSETDEF; * WAI

SENS[1[2]:CORR:COLL:IST ON;METH REFL3;
*WAI

SENS[1]2]:CORR:COLL STAN1;*WAI
SENS[1|2] :CORR:COLL STAN2;*WAI

SENS[112] :CORR:COLL STAN3;*WAI;
:SENS[1]2] : CORR:COLL:SAVE; *WAI

SENS[112]:CORR:RVEL:COAX <num>
SENS[1]|2] : CORR:LOSS:COAX <num>

SENS[112]:CORR:LENG:COAX <num>
[FEET | MET] ; *WAI

SENS[1]2] :CORR:RVEL; *WAT

SENS[1]|21:CORR:PEAK:COAX [ON|OFF]
SENS[1]2]:CORR:THR:COAX <num>

SENS[1]2] :CORR:LENG:CONN <num>
SENS[1]2]:CORR:CAP:CONN <num>

1 Option 100 only
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Menu Map with SCPI Commands

[CAL) SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

SAL mode:!
Detault Cal
Ful | Band cal

Measure Standard -Qpen
Meéassure St andar d —Short
Measure Staudard — Load

Connect or Model
Measur e
Connector Length
Connector €
Z cutoff Frequency

Auto Z ON off
Manual Z
AM Delay mode:?
Restore Defaults

Response

Measure Standard

SENS[1]2]:CORR: CSETDEF; * WAI

SENS[1]2] :CORR:COLL:IST ON;METH REFL3;

*WAI
SENS[1]2] :CORR:COLL STAN1;*WAI
SENS[1]2] : CORR:COLL STAN2;*WAI

SENS[1]2] :CORR:COLL STAN3;*WAI;
:SENS[1]2] :CORR:COLL:SAVE; *WAI

SENS[112] : CORR : MODEL: CONN
SENS[1]2] :CORR:LENG: CONN <num>
SENS[112] : CORR:CAP:CONN <num>

SENS[112] :FREQ:ZST <num>
[GHZ |[MHZ |KHZ [HZ]

SENS[1]2] : FUNC:SRL:MODE [AUTO|MAN]
SENS[1]2] :FUNC:SRL: IMP <num>

SENS[1]2] :CORR:COLL: IST OFF;METH
TRANI ; * WA

SENS[1]2] :CORR:COLL:IST OFF;METH
TRAN1; *WAI

SENS[1!2] :CORR:COLL STAN1;*WAI;
:SENS[112] : CORR:COLL:SAVE; *WAI

1 Option 100 only
2 options 1DA and 1DB only
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Menu Map with SCPi Commands

SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

cal Ki t
Def aul t Type-%(f)

Type-¥(m)

User  Defined
3.5 mm?
‘l'ype—F‘2

System 20
50 a
75 2

Yower mode, Conversion Loss mode, broadband detection modes:

Autozero

Manual  Zero

Jnratioed narrowband internal measurements:

Normal i ze

SENS: CORR: COLL: CKI FCOAX, 7MM, TYPE-
N,50,FEMALE

SENS: CORR: COLL: CKI'T

’COAX,7MM, TYPE-N,75,FEMALE’ ( Opti on 1EC)

SENS:CORR:COLL: CKIT ’COAX,7MM,TYPE-
N,50,MALE’

SENS: CORR: COLL: CKIT

»COAX,7MM, TYPE-N,75,MALE’ ( Opt i on 1EC)

SENS:CORR:COLL:CKIT
'USER, IMPLIED,IMPLIED, IMPLIED,IMPLIED’

SENS: CORR: COLL: CKI'T
’COAX,3.5MM,APC-3.5,50,IMPLIED’

SENS:CORR:COLL:CKIT
’COAX,7MM,TYPE-F,75,IMPLIED’

SENS[1]|2] :CORR:IMP:INP:MAGN:SEL Z0_50
SENS[1|2] :CORR:IMP:INP:MAGN:SEL Z0_75

CAL: ZERO AUTO O\ *WAI
CAL: ZERO AUTO  ONCE; *WA

TRACCH[1|2)SMEM,CH[1]2]SDATA;
:CALC[112] :MATH (IMPL/CH[1|2]SMEM);
:DISP:WIND[1]2]:TRACt ON;TRAC2 OFF

1 50Q systems only
2 75Q systems only

11-30




Menu Map with SCPl Commands

(CAL) SCPI Commands (continued)

KEYSTROKES SCPI COMMAND
$ More Cal
& Vel oci ty Fact or (Number) (ENTER) SENS[1]2] : CORR:RVEL:COAX <num>
& Smth Chart z@ SENS[1|2] :CORR:IMP:INP:MAGN <num> [OHM]
& Port Ext ’ s on OFF SENS[1/2]:CORR:EXT [ON|OFF]

& Refl Port Extension (Number)(ENTER)|SENS[1]2]:CORR:EXT:REFL: TIME <num>
[a.sIfslpslnsluslmsls]1

S Trans Port Extension ENTER) BENS[1 12] : CORR:EXT: TRAN: TIME <num>

I:a.s.Ifslpslnsluslmsls]1

1 If using the microsecond unit terminator, the letter “U” must be used. Do not use the Greek character “g.”
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Menu Map with SCPI Commands

SCPI Commands

KEYSTROKES

SCPI COMMAND

AVG
Average on OFF

Restart Average

Aver age Fact or ENTER

System Bandwi dth
W de
Med Wide
Medi um
Med Narrow
Karrow

Fi ne

7ault Window!
M ni mum
tedi um
Maxi mum

P Delay Aperture

P Aperture (Hz) (Number) (ENTER)

SENS[1}2]:

SENS[1}2]:

SENS[1]2]:

SENS[1]2]:
SENS[1]2]:
SENS[1{2]:
SENS[112]:
SENS[1[2]:
SENS[1]2]:

SENS[112]:
SENS[1]2]:
SENS[112]:

caLclil2]:

@ Aperture (%) (Number) (ENTER)

CALC[1]2]:

AVER <ON|OFF>;+WAI

AVER:CLE; *WAI

AVER:COUN <num>;*WAI

BWID 6500 HZ;*WAI
BWID 4000 HZ;*WAI
BWID 3700 HZ; * WAl
BWID 1200 HZ; * WAI
BWID 250 HZ; * WAl
BWID 15 HZ; * WA

WIND RECT
WIND HAMM
WIND KBES

GDAP:SPAN <num> [HZ];*WAI

GDAP:APER <num>;*WAI

1 Option 100 only
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Menu Map with SCPt Commands

[save RecALL) SCPI Commands

KEYSTROKES SCPI COMMAND

SAVE RECALL)
save state MMEM: STOR: STAT 1,<file>!
Rs-Save State MMEM:STOR:STAT 1,<file>!
Bétine Save

Inst State ON of f MMEM: STOR:STAT:IST <ON|OFF>

Cal on OFF MMEM: STOR:STAT:CORR <ON|OFF>

Data on OFF MMEM:STOR:STAT:TRAC <ON|OFF>

T8et Gal on OFF
File Format
BP 87114/8 Conpati bl e
BB 8741¢C Conpatible
Save ASC|
Lotus 123 Format
Touchstone  For mat
Save Meas 1

Save Meas 2

iecall state

MVEM STOR: STAT: TSCAL <ON | OFF>

MMEM:STOR:STAT:FORM HP8711B
MMEM:STOR:STAT:FORM HP8711C

MMEM : STOR.: TRAC : FORM LOT
MMEM: STOR : TRAC : FORM TOUC
MMEM: STOR: TRAC CH1FDATA,<file>!
MMEM: STOR: TRAC CH2FDATA,<file>!

MVEM LOAD: STAT 1,<file>!

1 <file> may include the mass storage device mnemonic MEM:, INT:, or RAM: before the actual name of the file. If the maw storage device is not explicitly
named the currently selected device is assumed. <file>, <file1> and <file2> are <String> parameters. <String> parameters appear between single

quotes.
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Menu Map with SCPI Commands

[savE_recaLL] SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Progr ans

Save Program
Re~8dwe Program

Recal |  Program
Save AUTCST
1BasIc!

Select Disk

Non=¥ol RAM Disk

Vol ati| e &&¥% Di sk

Internal 3 5% Disk

Confi gur e VOL.RAM
Restore Defaults
Modity Si ze
Qurrent Size

MMEM:MSIS' MEM '
IMEM:MSIS' RAM'
MMEM:MSIS' | NT:'

lo SCPI command
No SCPI command

Jo SCPI command

The IBASIC menu is described under the SYSTEM OPTIONS key
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Menu Map with SCPI Commands

[save_recALL] SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

Fil e Utilities 12

Rename File
Delete File
Delete All Files
Copy File

He Vol RAM

copy 63
Copy ALl Files

Copy to NonVol RAM

copy to ¥eX RAM

Format Yol RAM
Format 3.5" Disk

Int Disk

MMEM

MMEM:
MMEM:

MMEM:
MMEM:
MMEM:

MMEM:
MMEM:
MMEM:

MMEM:
MMEM:
MMEM:

:MOVE <filei1>,<file2>

DEL<fil e>
DEL ’%. %’

COPY <filel>,<’MEM:file2’>
COPY <filel>,<’RAM:file2’>
COPY <file1>,<’INT:file2’>

COPY ’*. %’ MEM:’
COPY ’#*.%’,’RAM:’
COPY ’*.%’ ,’INT:’

INIT MEM'
INIT' RAM'
INIT | NT:'

1 Previous models of this analyzer may have supported LIF format. This version only supports DOS.

2 <file> may include the mass storage device mnemonic MEM:, INT:, or RAM: before the actual name of the file If the mass storage device is not explicitly
named the currently selected device is assumed. <file>, <file1> and <file2> are <String> parameters.
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Menu Map with SCPI Commands

[save_recALL] SCPI Commands (continued)

KEYSTROKES SCPI COMMAND
Directory Utilities
change Directory MEMCDIR  <directory>
Make Di r ect ory MMEM: MDIR <di r ect or y>
Rémb¥sé Directory MMEM:RDIR <di rectory>
FastRecallon OFF DI SP: MENU: REC. FAST <ON | OFF>
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Menu Map with SCPI Commands

HARD COPY) SCPI Commands

KEYSTROKES

SCPI COMMAND

HARDCOPY)
jtart

{bort

jelect Copy Port

Sel ect

LAN Printr | P Addy
Print er Addr ess (Number) (ENTER)

Baud Bat e
Xon/Xoff
DTR/DSRE

Def i ne PCLS
RestdureDef aul t s
Monochrome
Col or
Auto Feed ON off
Portrait

Landscape

HCCP, * WA

HCOP: ABOR

No SCPt Command

HCOP: DEV: LANG<PCL | HPGL | IBM | EPSON | PCX>;
PORT <CENT|SER | GPIB | MMEM | LAN>

SYST:COMM:LAN:PRIN:HOST <string>
SYST:COMM:GPIB:HCOP:ADDR <num>
SYST:COMM:SER:TRAN:BAUD <num>
SYST:COMM: SER: TRAN : HAND XON
SYST:COMM:SER: TRAN: HAND DTR

No SCPI Command

HCOP:DEV3:COL OFF
HCOP:DEV3:COL ON
HCOP:ITEM3:FFE:STAT <ON|OFF>
HCOP :DEV3:PAGE: ORI PORT
HCOP:DEV3:PAGE:ORI LAND
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Menu Map with SCPlCommands

HARD COPY) SCPI Commands (continued)

KEYSTROKES

SCPI COMMAND

More PCLS
Restore Defaults
Top Margin (Number) (ENTER)
Left Margi n (Number) (ENTER)
Print W dt h (Number) (ENTER)

Define Printer

Restore Defaults

Monochrome

Col or

Portrait

Landscape

Aut 0 Feed ON of f

tore Printer
Restore Defaults
Printer Resolution
Top Margin
Left Margi n (Number) (ENTER)
Print Wdth (Number) (ENTER)

Define Plotter

Restore Defaults
Monochrome
Col or

No SCPI Command
HCOP:DEV3:PAGE:MARG:TOP <num>
HCOP:DEV3:PAGE:MARG:LEFT <num>
HCOP:DEV3:PAGE:WIDT <num>

No SCPI Command

HCOP:DEV1:cOL OFF

HOCP. DEM : COL ON

HCOP: PAGE QR PCRT

HCOP: PAGE R LAND

HCOP: | TEM : FFE: STAT<ON | OFF>

No SCPI Command

HCOP: DEV: RES <num>

HCOP: PAGE: MARG TOP <num>
HCOP: PAGE: MARG. LEFT <num>
HCOP: PACE: W DT <num>

No SCPI Command
HCOP:DEV2:cCOL OFF
HCOP:DEV2:COL ON
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Menu Map with SCPlCommands

CrarD copy] SCPl Commands (continued)

KEYSTROKES

SCPI COMMAND

Set Pen Numbers
Monochrome Pen
Default Pan Col ors
Traca 1 Pen (Number) (ENTER)
Trace 2 Pen (Number) (ENTER)
Menory 1 Pen
MmOy 2 Pen
(Number) (ENTER)
G aphi cs Pen (Number) (ENTER)
Aut 0 Feed on OFF

Graticule Pen

Define Har dcopy

Restére Defaults

Graph and Mkr Tabls

Gaph ly

Mr Table Only

Li st Trade Val ues

Define Gaph
Restore Defaults
Trace Data ON off
Gaticule ON off
Annotation ON of f
¥k¥ Synbol ON of f
Title # €1k ON of f

No SCPI Command
No SCPI Command
No SCPI Command
No SCPI Command
No SCPI command
No SCPI Command
No SCPI Command
No SCPI Command
HCOP:ITEM2:FFE:STAT <ON|OFF>

No SCPI Command

HCOP: DEV: MODE GVAR
HCOP: DEV: MDE  GRAP
HCOP: DEV: MDE MARK
HCOP: DEV: MODE TABL

No SCPI Command

HCOP: | TEM TRAC: STAT <ON | OFF>
HCOP: | TEM GRAT: STAT <ON | OFF>
HCOP: | TEM ANN: STAT <OX | OFF>
HCOP:ITEM:MARK:STAT <OK|OFF>
HCOP: | TEM TI TL: STAT <OK | OFF>
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Menu Map with SCPI Commands

(sYSTEM opTioNS) SCPl Commands

Cleaxr Program
Stack Si ze
Secure

IBASIC Di spl ay
None
Full
Uppez
Loner

KEYSTROKES SCP! COMMAND

_SYSTEM OPTIONS)
1BAsIC!

Run PROG: STAT RUN

Conti nue PROG:STAT CONT

step PROG:EXEC' STEP'

Edi t No SCP! Command

¥Key Record on OFF No SCPI Command

Utilities

PROG: DEL
PROG MALL

No SCPI Command

<si ze>

DISP:PROG OFF
DISP:PROG FULL
DISP:PROG UPP
DISP:PROG LQOU

1 Option 1C2 only
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Menu Map with SCPI Commands

(system opTions) SCP) Commands (continued)

KEYSTROKES

SCPI COMMAND

LAx!
LAN State on OFF
LA% Port Setup
BP 8714C | P Addr ess
Gateway TP Address
Subnet Mask
Di agnostic Wilities
| P Address %6 Ping
Perform Ping
Et hernet Address

Security Setup

HP- 1 |
HP 8714C Ad

Tal ker Li stener
System Control | er
HP=IB Echo on OFF

Qperating Paraneters
Hardcopy Screen
Hardcopy Al |
Abort

SYST: COW LAN: STAT <ON | OFF>

SYST:COMM:LAN: IPAD<St ri ng>
SYST:COMM:LAN:ROUT:GAT<Stri ng>
SYST:COMM:LAN:ROUT: SMAS<St ri ng>

DI AG COW LAN: PING | PAD  <string>
DI AG: COMM LAN: PI NG | MM
SYST: COMM LAN: EADD?

SYST: COW GPI B: ADDR <num>2
SYST:COMM:GPIB:CONT OFFS
SYST:COMM:GPIB:CONT ON°
SYST:COMM:GPIB:ECHO <ON|OFF>

No SCPI Command
HCOP:DEV:MODE ISET;:HCOP;*WAI
HCOP: ABOR

1 Option 1F7 only

2 A five second delay is required before a command is sent to the new address.

3 For use with IBASIC running on the analyzer's internal controller — this command cannot be executed from an external controller. Use 'OPC? and wait for a reply

before sending any OUTPUT 7xx commands from IBASIC.
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Menu Map with SCPI Commands

(SYSTEM options) SCPI Commands (continued)

KEYSTROKES SCPI COMMAND
Syst emgonfig
Set Clock
Set Year (Number) (ENTER) SYST:DATE <year>,<month>,<day>!
Seot Month (Number) (ENTER) SYST:DATE <year>,<month>,<day>!
set pay (Number] (ENTER) SYST:DATE <year>,<month>,<day>!
Set Hour (Nunber) (ENTER) SYST:TIME <hour>,<minute>,<second>!
Set Minute (Number) (ENTER) SYST:TIME <hour>,<minute>,<second>!
Round Seconds SYST:TIME <hour>,<minute>,0
Qock Format
YYYY=MM-DD HH:W DI SP: ANN: CLCC: DATE: FORM  YMD
MVt DD- WY  BH : MM DI SP: ANN: CLCC: DATE: FORM MDY
DD-MM-YYYY HH: MM DI SP: ANN: CLOC: DATE: FORM  DmY
Numeri c DI SP: ANN: CLOC: DATE: MODE  NUM
Al pha DI SP: ANN: CLCC: DATE: MODE  ALPH
Seconds 0¥ of f DI SP: ANN: CLOC. SEC<ON | OFF>
Dons
Beeper Vol ume (Number) (ENTER) SYST:BEEP:VOL <num>?

1 <year>,<month>,<day>,<hour>,<minute > and <second> are all <nUM>> parameters. Also, these keys do not generate keystroke recording BASIC
statements.

2 Number is a fraction, for example 90% would be expressed as 0.90
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Menu Map with SCPlCommands

(SYSTEM opions) SCPl Commands (continued)

KEYSTROKES

SCP1 COMMAND

CRT Adj ust
Restore Defaults

Vertical Posi ti on

Mor e

Vertical Back Porch
Vexrtical Frat Porch
Horizontal Back Porch
Hori zontal ¥rnt Porch

Softkey Aut0- Step
Sweep Out

Switching Test Set!

Service 2

No SCPiCommand
No SCPICommand
No SCPICommand
No SCPICommand

No SCPICommand

No SCPlcommand
No SCPICommand
No SCPICommand
No SCPICommand

No SCPICommand

SYST: COW TTL: USER FEED  DEFAULT
SYST: COW TTL: USER: FEED  KEY
SYST: COW TTL: USER FEED  SWEEP

CONT[1]2] :MULT:STATE <ON|OFF>

1 For use with HP 87075C multiport test sets only

2 The Service menu is described in the Service Guide.
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SCPI Command Summary

This chapter contains al of the HP-IB commands recognized by the anayzer
and a brief description. <num>, <char>, <string> and <block> refer to

the parameter type expected by the instrument as part of the command.

All commands have both command and query forms unless specified as
command only or query only. Unless otherwise specified, add a “?” to create
a query from the command form. For example, the command to sdect the
log magnitude format for the data displayed is CALCulate [1]2] : FORMat
MLOGarithmic. To query which format is active the corresponding command
is CALCulate C| |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, NR2 and NR3 refer to the different types of
numeric data. CHAR (character data), STRING (string data) and BLOCK
(block data) are adso 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 dso adlow standard metric multipliers 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.

NOTE

This SCPI command reference is also available online. It is stored inside your analyzer in electronic
form. To access it, you must have the LAN option {1F7). Connect your instrument to the network,
and access it using your Web browser. See the Option 7F7 User's Guide Supplement for details.
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ABORt
SUBSYSTEM COMMANDS l FORM \ DESCRIPTION
ABORt l command only Abort and reset the sweep in progress. |
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CALCulate
SUBSYSTEM COMMANDS FORM DESCRIPTION
CALCulate[1]2] :DATA?! query only | Query the formatted data trace — functionally equivalent to th

BLOCK or NR32

ommand TRAC? CH<1|2>FDATA.

CALCulate[1]2] :FORMat<char > CHAR Select the display format for the measurement data — choose
from MLOGarithmic | MLINear | SWR
or
€P-PHASe | SMITh|POLar | GDELay | REAL
| IMAGinary|MIMPedance.
CALCulate[1|2] :FORMat:UNIT:MLIN<Char > CHAR Selects linear magnitude units for Y-axis display. Choose from
WIMWIUW|VIMV|UY.
CALCulate[1|2] :FORMat:UNIT:MLOG<Char > CHAR Selects log magnitude units for Y-axis display. Choose from
DBW|DBM|DBUW | DBV | DBMV | DBUV.
SCALCulate[1]2] : GDAPerture: APERture NR3 Set the group delay aperture es a ratio of desired aperture /
<num> measured frequency span.
@CALCulate[iIZ] :GDAPerture:SPAN <num> NR3 Specifies the group delay aperture in Hertz,
CALCulate[1]2] :LIMit:DISPlay <ON| OFF>3 NR1 Turn on/off display of limit lines.
CALCulate[1]2] :LIMit:MARKer:FLATness NR3 Set the maximum value for a flatness limit test.
:MAXimum <num>
CALCulate[1[2] :LIMit:MARKer :FLATness NR3 Set the minimum value for a flatness marker limit test.
:MINimum <num>
CALCulate[1]2] :LIMit:MARKer:FLATness NR1 Turn on/off flatness marker limit test.

:STATe <ON|OFF>3

1 Refer to Chapter 6, “Trace Data Transfers” and to the “ASCDATA” and ‘REALDATA” example programs in Chapter 8 for more information on this command.
2 The parameter type of the data is determined by the format selected — FORMat REAL uses BLOCK data, FORMat ASCii uses NR3 data separated by commas.

3 Binary parameters accept the values of 11{on) and O {off) in addition to ON and OFF.
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CALCulate (continued)

SUBSYSTEM COMMANDS | FORM DESCRIPTION
CALCulate[1]|2]:LIMit:MARKer:FREQuency NR3 Sets the maximum value for delta frequency marker limit test.
:MAXimum <num>!

CALCulate[1]2] :LIMit:MARKer:FREQuency NR3 Sets the minimum value for delta frequency marker limit test.
. MINimum <num>!

CALCulate[1]2]:LIMit:MARKer:FREQuency NR1 Turns delta frequency marker limit testing on or off,
[:STATe] <ON|OFF>2

CALCulate[1]2]:LIMit:MARKer:STATistic NR3 Set the maximum value for 8 stetistic mean limit test.
:MEAN:MAXimum <num>

CALCulate[1]2]:LIMit:MARKer:STATistic NR3 Set the minimum value for @ statistic mean limit test.
:MEAN:MINimum <num>

CALCulate[1]2]:LIMit:MARKer:STATistic NR1 Turn on/off statistic mean marker limit test.
:MEAN:STATe <ON|OFF>2

CALCulate[112] :LIMit:MARKer:STATistic NR3 Set the maximum value for @ stetistic peak-to-peak limit test.
:PEAK:MAXimum <num>

CALCulate[1]2]:LIMit:MARKer:STATistic NR3 Set the minimum value for a statistic peak-to-peek limit test.
:PEAK:MINimum <num>

CALCulate[1]2] :LIMit:MARKer:STATistic NR1 Turn on/off stetistic peak-to-peak marker limit test.

: PEAK: STATe <ON | OFF>2

CALCulate[1]2]:LIMit:MARKer: TILT NR3 Sets the maximum value for delta amplitude marker limit test.
:MAXimum <num>

CALCulate[1|2] :LIMit:MARKer:TILT NR3 Sets the minimum value for delta amplitude marker limit test.
:MINimum <num>l

CALCulate[1}2]:LIMit:MARKer:TILT NR1 Turns delta amplitude marker limit testing on or off.
[:STATe] <ON|OFF>2

CALCulate[1]2]:LIMit:SEGMent[1 |2l NR3 Set the Begin Limit for the specified limit segment.

. .-12] : AMPLitude : STARt<num>!

1 Numeric parameters may include an appropriate Suffx; if no suffi is included, the default (HZ for frequency or S for time} is assumed.

2 Binary parameters accept the values of 1 {on) and 0 (off} in addition to ON and OFF.
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CALCulate (continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

CALCulate[1]2] :LIMit:SEGMent[1]|2]
. --121 : AMPLitude : STOP <num>!

NR3

Set the End Limit for the specified limit segment.

CALCulate[1|2] :LIMit:SEGMent : AOFF

command only

Turn off all limit segments for a given channel — deletes all
segments in the channel's limit table.

CALCulate[1]2] :LIMit:SEGMent[1]2] NR3 Set the Begin Distance for the specified limit segment. [Option

. ~-12] :DISTance: STARt <num>! 100 anly}

CALCulate[1}2] :LIMit:SEGMent[1]2] NR3 Set the End Distance for the specified limit segment. [Option

. --12] :DISTance : STOP<num>’ 100 only)

CALCulate[1]2]:LIMit:SEGMent[1]2l NR3 Set the Begin Frequency for the specified limit segment.

. --12] : FREQuencv: STARt <num>!

CALCulate[1]2]:LIMit:SEGMent([1]2] NR3 Set the End Frequency for the specified limit segment.

. --12] : FREQuency : STOP <num>!

CALCulate[1]2]:LIMit:SEGMent[1]2] NR3 Set the Begin Power for the specified limit segment.

. --12] : POWer : STARt <num>

CALCulate[1]2]:LIMit:SEGMent{1]2] NR3 Set the End Power for the specified limit segment.

. --12] : POWer : STOP<num>

CALCulate[1]2]:LIMit:SEGMent [1]2] NR1 Turn on/off the specified limit segment — adds or deletes the

. 12] : STATe<ON | OFF>2 segment.

CALCulate[112] :LIMit:SEGMent[1]2] CHAR Set the limit type for the specified segment, choose from

. 121 : TYPE<char > LMAX|LMIN|PMAXIPMIN {Max Line, Min Line, Max
Point, Min Point} — sets all of the segment's limit parameters
to their default values.

CALCulate[112]1:LIMit:STATe <ONI|OFF>2 NR1 Turn on/off the it test.

CALCulate[1|2] :MARKer : AOFF

command only

Turn off all markers for a given channel — this has the effect
of turning off marker functions and tracking es well.

CALCulate[1]2] :MARKer:BWIDth <num>!

NR3

Calculate the bandwidth of a bandpass filter — NUM s the
target bandwidth {—3 for the 3 dB bandwidthl.

1 Numeric parameters may include an appropriate suffoc; if no suffix is included, the default {HZ for frequency or S for timel is assumed.

2 Binary parameters accept the values of 1 lon) and O {off) in addition to ON and OFF.
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CALCulate (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
CALCulate[1]2]:MARKer:FUNCtion query only | Query the results of the active marker function — MAX and
:RESult? NR3[NR3, |MIN return the amplitule, TARG returns the frequency;

NR3NR3] | BW D  returns bandwidth, center frequency, Q and loss; STAY
returns the frequency span, the mean and standard deviation
of the amplitude response, end the peak-to-peak ripple; FLAT
returns the frequency span, gain, slope and flatness; and
FSTAT  returns the insertion loss and peek-to-peek ripple of
the passband of a filter, as well as the maximum signal
amplitude in the stopband. Refer to the “MARKERS example
program in Chapter 8 for more information.

CALCulate[1(2] :MARKer:FUNCtion CHAR Select the active marker function — choose from

[:SELect] <char > OFF | MAXimum|MINimum|TARGet |BWIDth|
NOTCh |MPEak |MNOTch|STATistics|
FLATness|FSTATistics

CALCulate[1]|2] :MARKer:FUNCtion NR1 Turn on/off marker function tracking.

:TRACking <ON|OFF>!

CALCulate[1]2]:MARKer[1]|2].--8] :GDELay? query only | Returns the group delay value, in seconds, at the specified

marker.
CALCulat e C| | 2MARKer[1 (28] command only |Set the specified marker to the maximum value on the trace.
:MAXimum
CALCulate[1]2] :MARKer[1]2]---8] command only | Moves the specified marker to the next local maximum to the
: MAXi mum LEFT left.
CALCulate[112]:MARKer[1]2]..-8] command only | Moves the specified marker to the next local maximum to the
:MAXimum:RIGHt right.
CALCulate[112] :MARKer{1/21.--8] commend only | Set the specified marker to the minimum value on the trace.
:MINimum
CALCulatel[1[2]:MARKer{1]|2]---8] command only | Moves the specified marker to the next local minimum to the
*M N mum LEFT left.
CALCulate[1|2] :MARKexr[1]2]..-8] command only |Moves the specified marker to the next local minimum to the
:MINimum:RIGHt right.

1 Binary parameters accept the values of ¥ fon) and O (off) in addition to ON and OFF.
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CALCulate (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
CALCulate[1]2] :MARKer :MODE<char > CHAR Turn on/off delta marker state — choose ABSolute or
RELative.
CALCulate[1 |2] :MARKer:NOTCh <num>! NR3 Calculate the notch width of a notch filter — NUIM s the
target notch width {-6 for the BdB bandwidth).
CALCulate[1(2]:MARKer[1]2l --8] NR3 Set the specified marker point.
:POINt?
CALCulate([1]2] :MARKer:REFerence:X? query only | Query the frequency of the reference marker.
NR3
CALCulate[1]2] :MARKer:REFerence:Y? query only | Query the amplitude of the reference marker.
NR3
CALCulate[1]|2] :MARKer[1(2]-.-8] NR1 Turn on/off the specified marker.
[:STATe] <ON|OFF>?
CALCulate[1]|2] :MARKer[1]2]---8] CHARNR3 | Perform a marker search for a target valie — char s the
:TARGet <char>,<num>! drection LEF T or RIGHS.
CALCulate[1{2] :MARKer[1]|2]---8]:X <num> NR3 Set the specified marker frequency lor power if in power
sweep)
CALCulate[112] :MARKer([1]2|---8] :X:ABS NR? Set a marker to en absolute value [such es frequency or
<num> amplitude]. The set value is not relative to a reference marker
if one is enabled.
CALCulate[1]2] :MARKer([1]2]...8]:Y? query only | Query the specified marker amplitude.
NR3
&PCALCulate[1(2] :MARKer[1]2].-.8]:Y query only | Query the specified marker's inductance when in Smith chart
NR3 format.

:INDuctance ?

1 Numeric parameters may include an appropriate suffix; if no suffix is included the default (HZ for frequency or S for timel is assumed.

2 Refer to “Displaying Measurement Results” in Chapter 7 of the User's Guide for more information on using this command.

3 Binary parameters accept the values of 1 {on} and O (off} in addition to ON and OFF.
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CALCulate (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

&cALCulate[1 |2] :MARKer[1 |2--8]:Y query only | Query the speciiied marker's magnitude when in polar format.
NR3

:MAGNitude?

®CALCulate[112] :MARKer[1 |2/ --8]:Y query only | Query the specified marker's phase value when in polar format
NR3

:PHASe?

CALCulate[1]2] :MARKer[1 |2] --8]:Y query only | Query the specified marker's reactance value when in Smith
NR3 chart format.

:REACtance?

&cALCulate[112] :MARKer[1]21 --8]:Y query only | Query the specified marker’s resistance value when in Smith
NR3 chart format.

:RESistance ?

CALCulate[112]:MATH[:EXPRession] EXPR! Select a trace math expression — choose measurement trace

<expr> fron (IMPL) for “date only or

(IMPL/CH<1 |2>SMEM) for “data / memory.

1 <expr> and EXPR represent expressions, a parameter type that consists of mathematical expressions that use character parameters and are enclosed in parentheses.

& indicates HP 871281148 only
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CALibration

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

CALi bration: SELF: ALL

command only

Initiates a SelfCal on all ports that were calibrated during the
Test Set Cal.’

CALi br ati on: SELF<ON|OFF|ONCE>2 NR1CHAR | Initiates a SelfCal on the currently selected ports and selects
Periodic SelfCal [ON) or SelfCal once [OFF or ONCE).!

CALi brati on: SELF: TI MER <num> NR1 Sets the time interval for automatic SelfCals.!

CALi br at i on: ZERO: AUTC<ON | OFF | ONCE>2 NR1 Turn on/off the broadband detector autozeroing function.

1 For use with the kP B7075C multiport test set only

2 Binary parameters accept the values of 1 {on) and O (off} in addition to ON and OFF.

CONFigure
SUBSYSTEM COMMANDS FORM DESCRIPTION
CONFigure<str i ng> STRING Configure the analyzer to measure a specific device type and

parameter {the (BEGIN ) function] — choose from one of

the following strings:

" AVPLi fier: TRANsmi ssi on'
’AMPLifier:REFLection’
’AMPLifier:POWer’
’FILTer:TRANsmission’
'FILTer:REFLection’
’BBANA:TRANsmission’
’BBANd:REFLection’
*MIXer:CLOSs’?
’MIXer:GDEL’
’MIXer:REFLection’
’CABLe:TRANsmission’
’CABLe:REFLection’

" CABLe: FAULT
"CABLe:SRL’
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CONTrol

SUBSYSTEM COMMANDS FORM DESCRIPTION
CONTrol[112] :MULTiport:STATE <ON|OFF> NR1 When on, configures analyzer for use with a multiport test set]
1 For use with the HP 87075C multiport test set only

BIAGnostic

SUBSYSTEM COMMANDS FORM DESCRIPTION

Dl AGnosti c: CCONst ant s: | NSTal | ed? query only | Query if correction constants are installed in flash. Returns a 1
NR1 if true, and a 0 if false.

Dl AGhosti ¢: CCONst ant s: LOAD

command only

load default factory calibration constants from floppy disk to
memory.

Dl AGhost i ¢; CCONst ant s: STORE: DI SK

command only

Store default factory calibration constants from memory to
floppy disk.

DI AGhosti ¢: CCONst ant s: STORE: EEPRom

command only

Store default factory calibration constants from memory to flast
EEPROM.

DIAGnostic:COMMunicate:LAN:PING:IMM

command only Q

ption 1F7 only. “Pings’ a remote user-specified IP address.
Used in troubleshooting or verifying a IAN connection.

DIAGnostic:COMMunicate:LAN:PING:IPAD string Option 1F7 only. Sets the IP address to ping.

<string>

DIAGnostic:COMMunicate:LAN:SEND STRING Instructs the analyzer to open a socket to the specified IP

<IP_address>,<port_num>,<string>, NR1 address and port number, and and send the string specified.

<tinmeout > STRING The last [optional) argument is the specified timeout interval {0
NR1 to 75! in seconds. If 0 is specified, a minimum interval of 0.10

seconds is used. The default interval is 75 seconds. Must have

Option TF7{LANl end Option 1C2{IBASIC.
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DIAGnostic (continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

DIAGnostic:MDISplay[1]2]:CORRection
<string>

command only 0f

splays corrected measurement uncertainties. Choose from one
of the following strings:

Cal check
'C_DIRECTivity’
>C_LDMATCH?
>C_ISOLATION?
>C_RTRACKING’
>C_SRCMATCH’
'C_TTRACKING’

Interpolated Array laccessed through the service menu.)
’I_DIRECTivity’

" | - RESPONSE'

’I_SRCMATCH’

" |- TRACKI NG

Master Array [accessed through the service menu.)
M_DIRECTivity’

" M RESPONSE'

"M_SRCMATCH’

" M TRACKI NG

’M_XSCALAR’

)IAGnostic:MDISplayl[1|2]:RESTore

command only

Returns to measurement mode and autoscales after viewing
calibration uncertainties.

JIAGnostic:PORT:READ? query only | Reads the rear panel KO ports.

<por1:><regis'cer>1 NRT, NR1

JIAGnostic:PORT:WRITE NR1, NR1, NR1 Writes to the rear panel /0 ports.

<port:><regis1:er>1

)IAGnostic:SNUMber<string>? query only | Query the instrument’s serial number.
STRING

)JIAGnostic:SPUR:METHod NR1 Select the spur avoid mode.

<NONE|DITHer}AVOid>

1 Refer to “Controlling Peripherals” in Chapter 7 of the User's Guide for more information on using this command. Also see tables 12-1 and 12-2.
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Table 12-1. Writeable Ports

port Number

Register Description

15

0 Outputs 8-bit date to the Cent_D0 through 07 lines of the Centronics port. Cent-DO is the
least significant bit, Cent_D7 is the most significant bit. Checks Cantronics status lines for:

Out of Paper
Printer Not on Line
BUSY
ACKNOWLEDGE

| Sets/clears the user bit according to the least significant bit of A. A least significant bit equt
to | sets the user bit high. A least significant bit of 0 clears the user bit.

2 Sets/clears the limit pass/fail bit according to the least significant bit of A. A least significant
bit equal to 1 sets the pass/fail bit high. A least significant hit of 0 clears the pass/fail hit.

3 Outputs 8-bit data to the Cent_DO through D7 lines of the Centronics port. Cant-DO is the
least significant bit, Cent_D7 is the most significant hit. Does not check Centronics status
lines.

0 Outputs a byte to the serial port. The byte is output serially according to the configuration
for the serial port.

NOTE
when using te WRITEIO (15 ,0) or WRITEID (15,3) command, the Printer-Select Line is

set High. However, when the instrument is doing hardcopy, the Printer-Select Line is set low The
Printer-Select line may or may not be used by individual printers. Check with your printer manual.
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Table 12-2. Readable Ports

pert Number Register Description
9 0 Reads the serial port.
15 0 Reads the B-bit data port Cant-DO through 07.
15 | Reads the user bit.
15 2 Reads the limit test pass/fail bit.
15 10 Reads the B-hit status port.

DO-Cant-acknowledge
N-Cant-busy
D2—Cent_out_of_paper
D3—Cent_on_line
D4—Cent_orinter_esr
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DISPlay
SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:ANNotation:CHANnel[1]2] NR1 Enables/disables measurement channel annotation.
[:STATe] <OFF|ON>!
DISPlay:ANNotation:CHANnel[1]2]:USER STRING Specifies the string to be displayed in the measurement channa
: LABel : DATA<string>? annotation area fabove the graticulal.
DISPlay:ANNotation:CHANnel[1}2]:USER NR1 Enables user-defined measurement channel annotation.
:STATe <OFF|0N>!:2
DI SPI ay: ANNot at i on; CLOCk: DATE CHAR Selects the Year/Month/Day ordering of the data in the clock
:FORMat <char > display — choose from YMD | MDY | DIVIY.,
DI SPI ay: ANNot at i on; CLOCk: DATE: MODE CHAR Selects the format for the data in the clock display — choose
<char > NUMeric orALPHa
DI SPI ay: ANNot at i on: CLOCk: MODE ~ <char > CHAR Selects how the clock will appear in the measurement display
title area — choose fron LINE1] LINE2 |OFF.

DI SPI ay: ANNot at i on: CLOCk: SEConds NR1 Turns on/off display of seconds in the clock display.
[:STATel <IN I OFF>'
DISPlay:ANNotation:FREQuency[1]2] CHAR Sets the frequency annotation on the display — choose
:MODE <char > SSTOP istart/stop), CSPAN (center/span)orCW.
DISPlay:ANNotation:FREQuency[1]2] CHAR Sets the resolution of display frequency values — choose from
:RESolution <char> MHZ |KHZ |HZ.

a
EISPlay:ANNOtation:FREQuenCy [112] NR1 Enables/disables frequency —annotation.

:STATe] <OFF |oN>!
DISPlay:ANNotation:FREQuency[1]2] STRING A user-defined X-axis label.
: USER LABel : DATA  <string>
DISPlay:ANNotation:FREQuency[1]2] NR3 Specifies the start value for user-defined frequency annotation.
:USER:STARt <num>?
DISPlay:ANNotation:FREQuency[1]2] NR1 Enables user-defined frequency annotation.
:USER:STATe [OFF|0N]12
DISPlay:ANNotation:FREQuency[1]2] NR3 Specifies the stop value for user-defined frequency annotation.

:USER:STOP <num>2

| Binary parameters accept the values of 1 fon} and @ (off) in addition to ON and OFF.

2 Refer to “Displaying measurement Results” in Chapter 7 of the User's Gude for more information on using this command.
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DISPlay (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:ANNotation:FREQuency[1]2] STRING Specifies the suffix for user defined frequency annotation.
:USER:SUFFix[:DATA] <string>!

DISPlay:ANNotation:LIMit:ICON[1]2] NR1 Enables/disables the display of the limit test fail icon.

:FLAG[:STATe] <ON | OFF>?

DISPlay:ANNotation:LIMit:ICON[1]2] NR1 Positions the limit test pass/fail tax-t and icon on the display.

:PO0Sition:X <num> Accepts whole number values from 0 [flush left} to 100 (flush
right].

DISPlay:ANNotation:LIMit:ICON[1]2] NR1 Positions the limit test pass/fail text and icon on the display.

:PCSition: Y <num> Accepts whole number values from 0 [bottom of display] to
100 ftop of displayl.

DISPlay:ANNotation:LIMit:ICON[1]2] NR1 Turns the limit test “PASS/FAIL' text on or off.

:TEXT[:STATe1 <ONI|OFF>2

DISPlay:ANNotation:MARKer[1|2] :NUMBers NR1 Enables/disables the display of marker numbers on trace

[:STATe] <OFF|ON>2 markers.

DISPlay:ANNotation:MARKer[1]2] NR1 Enables/disables the active marker annotation for measurement

[:STATe] <ON IOFF>2

channels 1 and 2.

DI SPI ay: ANNot at i on: MESSage: AOFF

command only T]

Lrns off any currently showing massage window - includes
massage window, active entry and IBASIC window.

DISPlay:ANNotation:HESSage:CLEar3

command only A

emoves a user-defined pop-up message window.

DISPlay:ANNotation:MESSage:DATA STRING Displays a user-defined massage in the pop-up massage window.
<string>3 Optional argument speciiias the timeout: choose from

NONE | SHORt | MEDium| LONG.
DISPlay:ANNotation:MESSage:STATe NR1 Enables/disables the massage window — CAUTION: this
<0ON |(JFI-‘>2 suppresses display of all massages {even ERROR messages).
DISPlay:ANNotation:TITLe[1]2] :DATA STRING Enters a string for the specified title line.
<string>"
DISPlay:ANNotation:TITLe[:STATel NR1 Turns on/off display of the title and clock.

<ON | OFF>*

1 Refer to “Displaying Measurement Results” in Chapter 7 of the User's Guide for more information on using this command.

2 Binary parameters accept the values of 1 {on} and O (off) in addition to ON and OFF.

3 Refer to “Operator Interaction” in Chapter 7 of the User's Guide for more information on using this command.
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SCPIcommand Summary

SUBSYSTEMCOMYAMDS FORM DESCRIPTION

DI SPI ay: ANNot at i on: YAXi s: MODE <char > CHAR Sets mode for the Y-axis labels — choose RELative or
ABSolute

DISPlay:ANNotation:YAXis[:STATel NR1 Turns on/off Y-axis labels.

<ON | OFF>1

DISPlay:CMAP:COLor[1]2]. . . 16] NR2 Changes the default intensity of the selected item on the

. GREYscal e <num> analyzer's internal monitor.

DISPlay:CMAP:COLor[112]. . . 16]:HSL NR2 For use with an external VGA compatible monitor. Sets hue,

<num>, <num>, <num> saturation, and luminance for the selected display item.
Accepted values for each parameter ara 0 to 1.

DISPlay:CMAP:COLor[1]2]. . 16]:RGB NR2 For use with en external monitor. Sets the color map based on

<num,num,num>

the Red/Green/Blue modal. Accepted values for each parameter
are 0 to 1

DI SPI ay: CMAP: DEFaul t

command only

For use with an external monitor. Sets the color scheme to the
factory default.

DI SPI ay: CMAP: SCHene <char > CHAR Sets the color scheme for en external monitor. Choose from
DEFault |DEFault2|GREY|INVerse|CUSTom.

DI SPI ay: FORMat <char > CHAR Selects the format {full or split screen] for displaying trace data
— choose SING1e (overlay) or ULOWer Ispiit.

DI SPI ay: FORVat : EXPAND<ON | OFF> NR1 Enables/disables exoand measurement mode.

DISPlay :MENU:KEY[1]|2]--7] <string>2 STRING Specifies the softkey menu labels from a remote controller or
IBASIC

DISPlay:MENU[2] :KEY[1 |2]---7] <string>? STRING Specifies the softkey menu labels when using user-defined
BEGIN key. {For option 1C2, IBASIC, only}

DISPlay:MENU:RECall:FAST[:STATel NR1 Turns on/off fast recall mode.

<ON | OFF>!

DISPlay:PROGram[:MODE] <char> CHAR Selects the portion of the analyzer's screen to be used as an

HP Instrument BASIC display — choose from
OFF |FULL | UPPer | LOWer.

1 Binary parameters accept the values of 1 fon) and O {off) in addition to ON and OFF.

2 Refer to “Operator Interaction” in Chapter 7 of the User's Guide for more information on using this command.
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DISPlay (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:WINDow([1(2]10] : GEOMetry query only | Query the absolute pixel coordinates of the lower left corner o
. LLEFT? NR1,NR1 the selected display window.
DISPlay:WINDow[1]|2]10] : GEOMetxy query only | Query the width and height {in pixels] of the selected display
:SIZE? NR1,NR1 window.

DISPlay:WINDow[1[2]10] : GEOMetry query only | Query the absolute pixel coordinates of the upper right corner
:URIGHT? NR1,NR1 of the selected display window.
DI SPI ay: W NDow. GRAPhi ¢s: BUFFer NR1 Turn on/off buffering of user graphics commands.

[:STATe] <ON IOFF>1

DISPlay:WINDow[1[2]10] :GRAPhics? command only | Draw e circle of the specified Y-axis radius centered at the
:CIRCle <num> current pen location — num is the radius in pixels.3
DI SPI ay: W NDowdl |210] :GRAPhics? command only | Clear the user graphics and graphics buffer for the specified
:CLEar window.
DISPlay:WINDow[1]2|10] :GRAPhics? NR1 Set the color of the user graphics pen — choose from 0 for
:COLor <num> erase, 1 for bright, and 2 for dim.
DISPlay:WINDow[1]2]10] :GRAPhics? command only |Draw a line from the current pen position to the specified new
[:DRAW] <numi>,<num2> pen position — numl and num2 ere the new absolute X
and Y coordinates in pixels.’
DISPlay:WINDow([1(2]10] :GRAPhics? command only | Draw a label with the lower left corner et the current pen
:LABel <string> location.3
DISPlay:WINDow[1]|2]10] : GRAPhics? CHAR Select the user graphics label font — choose from
:LABel:FONT <char > SMAL1|HSMall|NORMal|
HNORmal | BOLD | HBOLd | SLANt | HSLant.
DISPlay:WINDow[1]2]10] : GRAPhics? NR1,NR1 Move the pen to the specified new pen position — numl ant

:MOVE <numi>,<num2>

num2 are the new absolute X and Y coordinates in pixels.3

DISPlay:WINDow[1|2!10]:GRAPhics?
:RECTangle <numi>,<num2>

command only

Draw a rectangle of the specified size with lower left corner at
the current pen position — numl and nuam2 are the width
and height in pixels.

1 Binary parameters accept the values of 1 fon) and O {off) in addition to ON and OFF.

2 Refer to Chapter 7, “Using Graphics,” for more information.

3 Refer to Chapter 7, and to the example program titled “GRAPHICS” in Chapter 8 for mora information.
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DISPlay (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
DISPlay:WINDow[1|2]10] :GRAPhics:SCALe NR1 Specifies new coordinates for window.
<xmin>,<xmax>,<ymin,<ymax>
DISPlay:WINDow[1|2]10] :GRAPhics! query only | Query whether a window is enabled for user graphics
:STATe? NR1 commands.

DISPlay:WINDow[1|2]:TRACe: NR1 Turn on/off display graticule.
GRATicule:GRID[:STATe] <ON|OFF>2
DISPlay:WINDow[1}2]:TRACe[1]2] NR1 Turn on/off the display of trace and memory data from the

[:STATe] <ON|OFF>2

specified measurement channel.

DISPlay:WINDow[1]2]:TRACe:Y
[:scALe] : AUTO ONCE

command only

Scale the measurement data for a best fit display.

DISPlay:WINDow[1|2]:TRACe:Y NR3 Specify the height {dB or units per division] of each vertical
[:SCALe] :PDIVision <num>3 division of the specified measurement channel.
DISPlay:WINDow[1]2]:TRACe:Y NR3 Specify the value for the Y-axis reference position for the
[:SCALe] :RLEVel <num>> specified measurement channel.
DISPlay:WINDow[1}2]:TRACe:Y NR3 Specify the Y-axis reference position for the specified
[:SCALe] :RPOSition <num> measurement channel.
DISPlay:WINDow[112/10]:TRACe[1]12]:Y CHAR Selects the method for reference offset tracking.

: TRACk <OFF | PEAK | FREQ>

DISPlay:WINDow[1]2]110]:TRACe[1]2]:Y NR3 Selects frequency to track with reference tracking.

: TRACk :FREQuency <num>3

1 Rafar to Chapter 7, ‘Using Graphics,” for more information.

2 Binary parameters accept the values of 1 lon) and D {off} in addition to ON and OFF.

3 Numeric parameters may include an appropriate suffic; if no suffix is included, the default (HZ for frequency or S for time) is assumed.

FORMat
SUBSYSTEM COMMANDS FORM DESCRIPTION
FORMat :BORDer <char> CHAR Specify the byte order used for HPIB data transfer — choose
NORMal or SWAPped (for PC-compatible systems].
FORMat [:DATA] <char>[,<num>] CHAR[NR1]  Specify the data format for use during data transfer — choose

| from REAL,64|REAL,32|INTeger,16| ASCii.
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HCOPy

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

HCOPy : ABORt

command only A

borts any hardcopy currently in progress.

HCOPy:DEVice[1/2]3]:COLor <ON | OFF>1:2 NR1 select monochrome OFF  or color ON mode for hardcopy
output.

HCOPy:DEVice[1]|2]3] :LANGuage<Char >* CHAR Select the language for hardcopy output — choose from
PCL|HPGL | EPSon | IBM|PCX | PCL53

HCOPy:DEVice[1]2]3] :MODE<char >* CHAR Sel ect the graph and/or tablels) to appear on a hardcopy plot
— choose from
GMARker | GRAPh|ISETtings |MARKer | TABLe

HCOPy:DEVice[1|2]|3] :PAGE:MARGin:LEFT NR2 Sets the left margin {for printer output] in millimeters.

<num>

HCOPy:DEVice[1|2]3] :PAGE:MARGin: TOP NR2 Sets the top margin {for printer output) in millimeters.

<num>?2

BECOPy:DEVice[1|2]|3] :PAGE:ORIentation CHAR Sets printer output page orientation - choose PORTrait or

<char>? LANDscape.

HCOPy:DEVice[1]2]|3] :PAGE:WIDTh <num>2 NR2 Sets the print width (for printer output) in millimeters.

HCOPy:DEVice[1|2]3] :PORT <char>? CHAR Select the communications port for hardcopy output — choose
from
CENTronics|SERial|GPIB|MMEMorv|LAN.

HCOPy:DEVice[1|2] :RESolution <num>? NR1 Sets the printer resolution in dots per inch.

HCOPy[:IMMediatel

command only

Initiates @ hardcopy output {print or plot).

HCOPy:ITEM[1]|2|3]:ANNotation:STATe NR1 Turns on/off channel and frequency annotation as part of

<ON | OFF>1:2 hardcopy output.
HCOPy:ITEM[1]213]:FFEed:STATe NR1 Turns on/off an automatic form feed et the completion of
<ON |01:'1:‘>1v2 hardcopy output — use item 1 for printers and 2 for plotters.
HCOPy:ITEM[1|2(|3]:GRATicule:STATe NR1 Turns on/off graticule as part of hardcopy output.

<ON | OFF>12

1 Binary parameters accept the values of 1 fon) and O {off} in addition to ON and OFF.

2 for DEVice, use 1 for PCL/Epson printers, 2 for plotters, and 3 for PCLY printers.

3 EPSon and IBM produce the same results.
4 for DEVice, use 1 for PCL/Epson printers, or 2 for plotters
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HCOPy (continued)

I SUBSYSTEM COMMANDS | FORM | DESCRIPTION
HCOPy:ITEM[1]2|3] :MARKer:STATe NR1 Turns on/off marker symbols as part of hardcopy output.
<ON | OFF>1:2 | \

HCOPy:ITEM[11213]:TITLe:STATe NR1 Turns on/off title and clock lines as part of hardcopy output.
<ON| OFF>1:2

HCOPy:ITEM[1]2]3] :TRACe:STATe NR1 Turns on/off trace data as part of hardcopy output.

<ON | OFF>1:2

1 Binary parameters accept the values of 1 {on) and O {off) in addition to ON and OFF.
2 ror DEViee, use 1 for PCL/Epson printers, 2 for plotters, and 3 for PCLS printers.

INITiate
SUBSYSTEM COMMANDS FORM DESCRIPTION
INITiate[1]2]:CONTinuous <0N|01"F>1 NR1 Set the trigger system to continuously sweep or to stop
sweeping.
INITiate[1]|2][:IMMediate] command only | Initiate a new measurement sweep.

1 inary parameters accept the values of 1 fon) and @ {off} in addition to ON and OFF.
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MMEMory
SUBSYSTEM COMMANDS FORM DESCRIPTION
MMEMory:CATalog’?(string>1 query only | List the names of the files in memory.
STRING
MMEMory:CDIRectory<stri ng> STRING Change the current directory on a DOS formatted disk — new

directory must be on the same mass storage device.

MMEMory : COPY <st:ring1>,<s1:,ring2>1'2

command only

Copy afile — stringl is the source file, string2 is
the destination file.

MMEMory:DELete <string>l?2

command only

Oeleteafile— StrinNg is the filename,

MMEMory:INITialize
[<string>[,<char>[,<num>]]]

command only

Format@ disk— St i NQ isthemassstorage device MEM
(internal memory], or | NT:  [internal floppy disk. Disk format
char isDCS, an the interleave factor num.

MMEMory:LOAD:STATe 1, <string>!3

command only

Recall an instrument state from mass storage — St ri ng is
the filename.

MMEMory:FILE: INFO?<string>!

query only
STRING

Returns file information such as date/time.

MMEMory :MDIRectory<stri ng>*

command only

Make a new directory on a DOS formatted disk.

MVEMDry: MOVE<stringi>,<string2>!:2

command only

Move or rename a file — stxringl s the source {or old)
filename and string2 is the destination lor new! filename.

MVEMOry: MBI S <string>

STRING
I

Select @ mass storage device — choose MEM  linternal

memoryl, or | NT:  [internal floppy disk drivel

MMEMory:RDIRectory<stri ng>*

command only

Delete a directory from a DOS formatted disk.

51,2,3

MMEMory :STORe:STATe 1, <string

command only

Save an instrument state to mass storage — string is the
filename.

MMEMory :STORe:STATe:CORRection
<ON | OFF>*

NR1

Turn on/off the calibration — part of the definition of a saved
file.

1 Filenames may include the mass storage device — MEM: linternal non-volatile memoryl, RAM: (internal volatile memoryl, or INT: (internal 35" disk drivel. Wildcards ?

and « may be used.

2 Be sure to catalog the desired disk usmg MMEM:MSIS before using this command.
3 Refer to “Automated Measurement Setup and Control” in Chapter 7 of the User’s Guide for more information on using this command.

4 Binary parameters accept the values of 1 {on) and O (off) in addition to ON and OFF.
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MMEMory (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

MMEMory:STORe:STATe:FORMat <char> CHAR Saves instrument state files to be compatible with older “A/B”
model analyzers (choose B8711), or with current “C* model
analyzers (choose C8711).

MMEMory:STORe:STATe:ISTate <ON|OFF>! NR1 Turn on/off the instrument state — pert of the definition of &
saved file.

MMEMory:STORe:STATe:TRACe <ON | OFF>! NR1 Turn onfoff the data trace — part of the definition of a saved
file.

MMEMory :STORe:STATe: TSCAL <ON| OFF>! NR1 When on, saved state will be the test set cal only.

MMEMory:STORe:TRACe <char>,<string>2:3

command only

Stores an ASCI list of trace and frequency values to a file —
char is the formatted data trace CH<1|2>FDATA and
string is the filename.

MMEMory:STORe:TRACe:FORMat <char> CHAR Selects the format that the ASCII data will be saved in.
Choose from LOTus123 or TOUChstone.

MMEMory:TRANsfer:BDAT STRING, Copy a file to or from the analyzer's disk drive

<string>2[,<block>]* BLOCK

MMEMory:TRANsfer [:HFS] STRING, Copy a file to or from the analyzer's disk drive.

<string>’[,<block>]*

1 Binary parameters accept the values of 1 {on} and 0 {off} in addition to ON and OFF.

2 Filenames may include the mass storage device — MEM: linternal non-volatile memoryl, RAM: [internal volatile memoryl, or INT: [internal 35" disk drivel. Wildcards ?

and o may be used.

3 Refer to “Automated Measurement Setup and Control’ in Chapter 7 of the User's Guide for more information on using this command.

4 Refer to Chapter 8, ‘Example Programs” for more information on using this command.

5 Refer to the example programs PUTFILE and GETFILE in Chapter B.

OUTPut
SUBSYSTEM COMMANDS FORM DESCRIPTION
OUTPut [:STATe] <ON OFF>! NR1 Turn on/off RF power from the source.

1 Binary parameters accept the values of 1 (on} and 0 {off) in addition to ON and OFF.
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POWer
SUBSYSTEM COMMANDS FORM DESCRIPTION
POWer [1}2] :MODE<char > CHAR Specify either frequency sweep (FIXed| or power sweep
[SWEenp|.
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PROGram
SUBSYSTEM COMMANDS FORM DESCRIPTION
PROGram! :CATalog? query only | List the names of the defined IBASIC programs — response is
STRING “PROG" (if a program is present) or the null string {****}.
PROGram! [:SELected]zzDEFine<b| ock> BUICK Download an IBASIC program from an external controller.
PROGram! [:SELected]Z:DELete:ALL command only | Delete all IBASIC programs from the program buffer —
equivalent to an HP BASIC SCRATCH A command.
PROGram! [:SELected]zzDELete ‘command only | Delete the active IBASIC program — equivalent to an HP BASIC
[:SELected] SCRATCH A command
PROGram! [: SELected]?:EXECute<string> | command only fxecute an IBASIC command.
PROGram! I::SELected]2 :MALLocate <num> NR1 Allocate memory space for IBASIC programs — choose from a
| real number between 2048 and 4000000 bytes.
PROGram! I::SELec‘t:ed]2 :NAME ’PROG’ STRING Select the JBASIC program in the program buffer to be active.
PROGram! [:SELected]?: NUMBer BLOCK or NR33 bad a new value for a numeric variable St I i ng in the

<string>.<data>3

active 1BASIC proaram — NUM is the new value.

PROGram! [:SELected]2:STATe<Char > CHAR Select the state of the active IBASIC program — choose from
| STOP | PAUSe | RUN | CONTinue.

PROGram! [:SELected]?:STRing STRING load a new value for a string variable stringl in the

<stringi>,<string2> active IBASIC program — string2 is the new value.

PROGram! [:SELected]2:WAIT NR1 Wait until the IBASIC program completes.

1 commands in the PROGram subsystem are only available when the HP Instrument BASIC {IBASIC) option is installed loption 1C2). They allow you to generate and
control IBASIC programs in the analyzer.

2 Commands grouped under the SELected mnemonic in the PROGram subsystem operate on the active program buffer.

3 The parameter type of the data is determined by the format selected — FORMat REAL uses BLOCK data, FORMat ASCii uses NR3 data separated by commas.
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ROUTe[1]2]
SUBSYSTEMCOMMANDS FORM DESCRIPTION

ROUTe[1]2] :PATH:DEFine:PORT <numi>, NR1,NR2 Selects the measurement ports on the test set. numl s the
<num2> test set port connected to the REFLECTION port, and num?2 is

the test set port connected to the TRANSMISSION purt.1
ROUTe[112] :PATH:DEFine:PORT? NR1,NR2 Returns the currently selected port pair, numi ,num2.1
ROUTe[1]2] :REFLection:PATH:DEFine:PORT NR1 Selects which port of the test set is connected to the
<num> REFLECTION port of the analyzer. Choose from

. 1121
ROUTe[112] : TRANsmission:PATH:DEFine: NR1 Selects which port of the test set is connected to the

PORT <num>

TRANSMISSION port of the analyzer. Choose from
112| 1121

1 For use with the HP 87075C multiport test sat only
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SCPI command Summary

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

SENSe[1]2]:AVERage:CLEar command only | Restart the trace averaging function.
SENSe[1]2] :AVERage:COUNt <num> NR1 Specify a count or weighting factor for the averaged
measurement data.
SENSe[1]|2]:AVERage[:STATe] <ON| OFF>! NR1 Tumn onfoff the trace averaging function.
SENSe[1]2] :BWIDth[:RESolution] <num> NR2 Specify the bandwidth of the IF receiver (fine, narrow, medium
HZ or wide} to be used in the measurement — choose 15 (fine}
250 [narrow} 1200 [medium narrow} 3700 {medium)
4000 {medium wide) or 6500 (wide].
SENSe[1]2] :CORRection:ANNotation? query only | Returns the current calibration annotation: either *'C",
.'C?'llo r "l'.
SENSe[1[2] : CORRection:CAPacitance NR3 Select connector compensating capacitance value. For use with
:CONNector <num> structural return loss measurements on analyzers with Option
100 only.}
SENSe[1[2] :CORRection:COLLect:ABORt commend only | Aborts the calibration that is currently in progress.
SENSe[1]2] :CORRection:COLLect commend only | Measure a calibration standard — select from:
[:ACQuire] <char> STANdard1i—Ogen
STANdard2—Short
STANdard3—load
STANdard4—Through cable
SENSe[1]2]:CORRection:COLLect STRING Select Cal Kit
:CKIT[:SELect] Choose from one of the following strings:
‘COAX,7MM,TYPE-N,50,FEMALE
‘COAX,7MM,TYPE-N,50,MALE
"COAX,3.5,APC-3.5,50,IMPLIED
'USER,IMPLIED,IMPLIED,IMPLIED, IMPLIED
‘COAX,7MM,TYPE-75,IMPLIED
"COAX,7MM,TYPE-N,75,FEMALE
‘COAX,7MM,TYPE-N,75,MALE
SENSe[1]|2] :CORRection:COLLect NR1 Select the instrument state for calibration — choose Full Band

:ISTate[:AUTO] <ON|OFF>!

{ON} or User Defined (OFF).

1 Binary parameters accept the values of 1 {on) and 0 {off) in addition to ON and OFF.
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SENSel[1|2] (continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

SENSe[112] :CORRection:COLLect
:METHod <char>

commend only

Select the type of calibration — choose from:

TRAN 1—Transmission response
TRAN2—Transmission response & Isolation
TRAN3—Transmission enhanced response
REFL.3—Reflection one port
TEST-Test Set Calibration’
VERIFY-Calibration Check

SENSe[112] :CORRection:COLLect:MP:OPEN
«<STAN1|STAN2| . . . |STAN12>

command only

Measures an open on the port selected during a test set
calibration.’

SENSe[1]2]:CORRect ion;: COLLect :MP : SHORT
<STAN1|STAN2| |STAN12>

commend only

Measures a short on the port selected during a test set
calibration.’

SENSe[1]2] :CORRection:COLLect :MP:LOAD
<STAN1|STAN2| . . . | STAN12>

commend only

Measures a load on the port selected during a test set
calibration.’

SENSe[1]2] :CORRection:COLLect :MP: THRU
<STAN1|STAN2]| . . . |STANG>

commend only

Measures a thru on the port selected during a test set
calibration.’

SENSe[1|2]: CORRection:COLLect:PORTS
<2|4|6l8]10]12>

NR1

Selects the number of ports to perform a test set calibration
1
on.

SENSe[1]2] :CORRection:COLLect:SAVE

command only

Complete and save current calibration.

SENSe[1]2] :CORRection:COLLect:VERIfy
:REFLection <STAN1|STAN2| |STAN12>

command only

Measures a calibration standard during a cal check procedure
for reflection measurements.

$ENSe[1]2] :CORRection:COLLect:VERIfy
:TRANsmission <STAN1|STAN2]
[ STAN12>;

command only

Measures a calibration standard during a cal check procedure
for transmission measurements.

$ENSe[1]2] :CORRection:CSET
|- : SELect] DEFault

command only

Restore the “factory’ default calibration for the current
measurement end channel.

$ENSe[1]2]:CORRection:CSET query only | Query the current calibration type — returns DEF {factory
|.:SELect]? CHAR default], FULL (full band) or USER f{user defined!.
¢PSENSe[1121: CORRection: EDELay: TIME NR3 Specifies the electrical delay in seconds.

<num>2

1 For use with the HP 87075C multiport test set anly

2 Numeric parameters may include an appropriate suffix; if no suffii is included, the default (HZ for frequency or § for time} is assumed.
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SENSel1]2] (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

(PSENSe[1]2] : CORRection:EXTension NR3 Specifies the port extension at the reflection port, in seconds.

:REFLection[:TIME] <num>!

CPSENSe[1]2] : CORRection:EXTension NR1 Enables port extensions.

[:STATe] <ON|OFF>2

PSENSe[1 [2] :CORRection:EXTension NR3 Specifies the port extension et the transmission port, in seconds

:TRANsmission[:TIME] <num>l

SBSENSe[1]12] : CORRection:IMPedance: NR3 Specifies the reference impedance for the Smith chart display.
The default is the analyzer's system impedance.

INPut :MAGNitude<num>!

SENSe[1]2] :CORRection:IMPedance: NR1 Selects 50 ohms as the system impedance.

INPut:MAGNitude:SELect Z0_50

SENSe[1|2] :CORRection:IMPedance: NR1 Selects 75 ohms as the system impedance.

INPut:MAGNitude:SELect Z0_75

SENSe(1]2]:CORRection:LENGth:COAX NR2 Specifies the length of cable to be calibrated, in feet or meters

<num> [For use with fault location measurements on analyzers with
Option 100 only.}

SENSe[1]2]:CORRection:LENGth NR2 Specifies the length of an interface connector, in mm or inches

:CONNector <num> For use with structural return loss measurements on analyzers
with Option 100 only.}

SENSe[1]2]:CORRection:LOSS:COAX <num> NR2 Specifies the loss of a cable under test, in dB/100 ft. [For use

with fault location measurements on analyzers with Option 100
only.)

SENSe[1]2] :CORRection:MODel:CONNector
[:IMMediate]

command only

Measure the cable connector end determine the optimum value!
for connector length end connector capacitance. {For use with
structural return loss measurements on analyzers with Option
100 only.)

1 Numeric parameters may include an appropriate suffix; if no suffix is included, the default (HZ for frequency or § for time) is assumed.

2 Binary parameters accept the values of 1 fon) and 0 {off) in addition to ON and OFF.

&P indicates HP 8712BJ14B only
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SENSe[1|2] (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
EPSENSe[1]2] : CORRection:OFFSet: PHASe NA3 Specifies the phase offset.
SENSe[112] :CORRection:PEAK:COAX NR1 Turns multi-peek correction on or off. {For use with fault
[:STATe]l <ON|OFF>! location measurements on analyzers with Option 100 only.)
@SENSe [1]2] :CORRection:RVELocity:COAX NR3 Specifies the velocity factor to be used when displaying the

<num>2

distance for electrical length end port extensions. 1.0 = the
speed of light.

SENSe[1/2] :CORRection:RVELocity
[:IMMediate]

commend only

Measure the cable end determine the optimum values for cable
loss end velocity factor. (Fer use with fault location
measurements on analyzers with Option 100 only.}

SENSe[1]2] :CORRection: TESTSET

command only

Brings up the Test Set Cal menu.3

SENSe[1]2] :CORRection:THReshold NR2 Selects multi-peak threshold value, in dB. {For use with fault

:COAX <num> location measurements on analyzers with Option 100 only.)

SENSe[112] :COUPle <char> CHAR Turn on/off the alternate sweep mode — choose ALL {coupled
sweep] or NONE lalternate sweep].

SENSe[1]2] :DETector[:FUNCtion] <char> CHAR Specify which detection mode is used to make the measurement
— choose BBANA (broadband} or NBANQ Inarrowbandl.

SENSe[1 12] :DISTance:CENTer <num> NR3 Set the center distance for a fault location measurement, in

feet or meters. {For use with fault location measurements on
analyzers with Option 100 only.)

1 Binary parameters accept the values of 1 {on) and 0 {off} in addition to ON and OFF.

2 Numeric parameters may include an appropriate suffii; if no suffi is included the default IHZ for frequency or S for time} is assumed.

3 For use with the HP 87075C multiport test set only
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SENSel1|2] (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION

SENSe[112] :DISTance:STARt <num> NR3 Sat the start distance for a fault location measurement, in feet
or maters. {For use with fault location measurements on

| analvzers with Ootion 100 onlv.}

SENSe[1]|2] :DISTance:STOP <num> NR3 Sat the stop distance for a fault location measurement, in feat
or maters. {For use with fault location measurements on
analyzers with Option 100 only.)

SENSe[1[2] :DISTance:UNITs <char> CHAR Specifies distance units. Choose METers or FEET. {For use
with fault location measurements on analyzers with Option 100
only.}

SENSe[1|2] :FREQuency:CENTer <num>! NR3 Sat the canter frequency of the RF source.

SENSe[1]2] :FREQuency:MODE <char> CHAR Sar the fault location measurement to CENTexr Ibandpass| ol
LOWPass.(For use with fault location measurements on
analyzers with Option 100 only.}

SENSe[1]2] :FREQuency : SPAN <num>! NR3 Sat the frequency span of the RF source.

SENSe[1[2] :FREQuency:SPAN NR3 Sat the maximum frequency span of the RF source for

sMAXimum <num>! bandpass fault location measurements. {For use with fault
location measurements on analyzers with Option 100 only.}

SENSe[1]|2] :FREQuency:STARt <num>! NR3 Sat the start frequency of the RF source.

SENSe[1 | 2] : FREQuency: STOP <num>! NR3 Sat the stop frequency of the RF source.

SENSe[1]2] :FREQuency: ZSTOp <num>! NR3 Sat the Z cutoff frequency for cable impedance calculations.
{For use with structural return loss measurements on analyzers
with Option 100 only.}

SENSe[1]|2]:FUNCtion? query only | Query the measurement function — returns one of the

STRING XFR:POW . . .?or’XFR:POW:RAT .. .’
strings described below.

SENSe[1]|2] :FUNCtion ’XFRequency command only | Specify that the receiver will measure the power into a specific

:POWer <num>’ detector on the spaciiiad measurement channel — choose from
detectors 0 (R}, 1 1A], 2 [B), 11 [Ext XI or 12 [Ext Y}.

1 Numeric parameters may include an appropriate suffi; if no suffix is included, the default (HZ for frequency or S for timal is assumed.
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SENSe[1|2] (continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

SENSe[1]2] :FUNCtion ’XFRequency
:POWer:RATi0O <num>,<num>’

command only

Specify that the receiver will measure a ratio of the power int
the specified measurement channel — choose from ratios 1, C
(AR, 2,0 (B/R), 12 ,0 [Ext Y/RI, 11,12 {Ext X/Ext VI, or
12.11 [Ext Y/Ext XI.

SENSe[1{2] :FUNCtion:FAULt:CONNector
[:IMMediate]

command only

Forces a connector verification measurement on the alternate
channel. {For use with fault location measurement on analyzers
with Option 100 only.)

SENSe[1]|2] :FUNCtion:SRL:IMPedance NR2 Set the cable impedance. {For use with structural return loss
<num> measurements on analyzers with Option 100 only.}
SENSe[12] :FUNCtion:SRL:MODE <char> CHAR Set the auto Z function to AUTO or MANual. For use witl

structural return loss measurements on analyzers with Option
100 only.)

SENSe[1]2] :FUNCtion:SRL:SCAN
[:IMMediate]

command only

Start a cable scan. [For use with structural return loss
measurements on analyzers with Option 100 only.}

SENSe[1]2] :R0OSCillatoxr:SOURce <char> CHAR Specify the source of the reference oscillator — select
INTernal or EXTernal.

SENSe [112] :STATe <ON | OFF>! NR1 Turn on/off the specified channel.

SENSe[1]2] :SWEep:POINts <num> NR1 Set the number of data points for the measurement — choose
from 315111121151/1011201/401]801[1601.

SENSe[1]2] :SWEep:TIME <num>2 NR3 Set the sweep fime.

SENSe[1)2] : SWEep: TIME: AUTO NR1 Turn on/off the automatic sweep time function.

<ON | OFF | ONCE>?

SENSe:SWEep:TRIGger :SOURce <char> CHAR Set the trigger source for each point in a sweep — choose
IMMediate or EXTernal fused in conjunction with
TRIGger[:SEQuence] : SOURcel.

SENSe:WINDow[:TYPE] <char> CHAR Set the window selection for fault location measurements.

Choose from RECTangular (Minimum), HAMMing
[Medium], or KBESsel (Maximum). {For use with fault
location measurements on analyzers with Option 100 only.}

| Binary parameters accept the values of 11{on) end 0 {off} in addition to ON and OFF.

? Numeric parameters may include an appropriate suffix; if no suffix is included, the default (HZ for frequency or § for time} is assumed.
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SOURce
SUBSYSTEM COMMANDS FORM DESCRIPTION

SOURce[112] :POWer [L:LEVell NR3| Set the RF power output from the source.

[:IMMediate] [:AMPLitude] <num>!

SOURce[112] :POWer:PRESet <num> NR3| Sets the power level that the analyzer will always return to
after an instrument preset.

SOURce[1]2] :POWer :RANGe <char> CHAR Specifies the power sweep range. Choose from ATTen0O
|ATTen10|ATTen20| ATTen30|ATTen40
|ATTen50 | ATTen60.

SOURce[1]2] :POWer:STARt <num> NR3 Sets the power sweep Start power.

SOURce[1]2] :POWer:STOP <num> NR3 Sets the power sweep stop power.

1 Numeric parameters may include en appropriate suffix; if no suffix is included, the default (HZ for frequency or § for time} is assumed.
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STATus
SUBSYSTEM COMMANDS FORM DESCRIPTION
STATus:DEVice:CONDition? query only | Read and clear the Device Status condition register'.
NR1
STATus:DEVice:ENABle <num> NR1 Sat and query bits in the Device Status enable register.2
STATus:DEVice[:EVENt]? query only | Read and clear the Device Status event register.’
NR1
STATus:DEVice:NTRansition <num> NR1 Set and query bits in the Device Status negative transitiom
register.2
STATus:DEVice:PTRansition <num> NR1 Set and query bits in the Device Status positive transition
register.2
STATus:OPERation:AVERaging query only Read the Averaging status condition register.’
:CONDition? NR1
STATus:OPERation:AVERaging:ENABIe NR1 Set and query bits in the Averaging status enable register.2
<num>
STATus:0PERation:AVERaging[:EVENt]? query only | Read and clear the Averaging status event register.’
NR1 |
STATus:0PERation:AVERaging NR1 Set and query bits in the Averaging status negative transition
:NTRansition <num> register.2
STATus:OPERation:AVERaging NR1 Set and query bits in the Averaging status positive transition
:PTRansition <num> register.2
STATus:OPERation:CONDition? query only | Reed the Operational Status condition register.’
NR1
STATus:OPERation:ENABIle <num> NR1 Set and query bits in the Operational Status enable register.2
STATus:0PERation[:EVENt]? query only | Read and clear the Operational Status event register.1
NR1

1 Returns the sum of the decimal weights (2™ where n is the bit number) of all bits currently s

‘Using Status Registers.”

2 num is the sum of the decimal weights of all bits to be set.

t. For more information on using the status registers refer to Chapter 5,
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SCPI command Summary

SUBSYSTEM COMMANDS FORM DESCRIPTION
STATus:OPERation:MEASuring query only | Read the Measuring status condition register.’
:CONDition? NR1
STATus:0PERation:MEASuring:ENABle NR1 Set and query bits in the Measuring status enable register.2
<num>
STATus:0PERation:MEASuring[:EVENt]? query only | Read and clear the Measuring status event register.’

NR1

STATus:0PERation:MEASuring NR1 Set and query bits in the Measuring status negative transition
:NTRansition <num> register.2
STATus:0PERation:MEASuring NR1 Set and query bits in the Measuring status positive transition
:PTRansition <num> register.2
STATus:0PERation:NTRansition <num> NR1 Set and query bits in the Operational Status negative transition

register.’
STATus:OPERation:PTRansition <num> NR1 Set and query bits in the Operational Status positive transition

register.

STATus:PRESet

command only

Set bits in most enable and transition registers to their default
state.

STATus:QUEStionable:CONDition? query only | Read and clear the Questionable Status condition register.’
NR1
STATus:QUEStionable:ENABle <num> NR1 Set and query bits in the Cluestionable Status enable register.z
STATus:QUEStionable[:EVENt]? query only | Read and clear the Questionable Status event register.’
NR1
STATus:QUEStionable:LIMit query only | Read and clear the Limit Pail condition register.’
:CONDition? NR1
STATus:QUEStionable:LIMit:ENABle <num> NR1 Set and query bits in the Limit Fail enable register.2

1 Returns the sum of the decimal weights {2™ where n is the bit number] of all bits currently set. For more information on using the status registers refer to Chapter 5,

“Using Status Registers.”

2 num is the sum of the decimal weights of all bits to be set.
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STATUus (continued)

SUBSYSTEM COMMANDS FORM DESCRIPTION
STATus:QUEStionable:LIMit[:EVENt]? query only | Read and clear the Limit Fail event register.
NR1
STATus:QUEStionable:LIMit NR1 Set and query bits in the Limit Fail negative transition register.’
:NTRansition <num>
STATus:QUEStionable:LIMit NR1 Set end query bits in the Limit Fail positive transition register.2
:PTRansition <num>
STATus:QUEStionable:NTRansition <num> NR1 Set and query bits in the Questionable Status negative
transition registar.2
STATus:QUEStionable:PTRansition <num> NR1 Set and query bits in the Questionable Status positive transitior

register.2

1 Returns the sum of the decimal weights {2Z™ where n is the bit number) of all bits currently set. For more information on using the status registers refer to Chapter 5,

“Using Status Registers.’

2 num is the sum of the decimal weights of all bits to be set.
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SYSTem
SUBSYSTEM COMMANDS FORM DESCRIPTION
SYSTem:BEEPer[:IMMediate] NR3, NR3, NR3 | Instructs the analyzer to beep. Arguments are frequency {Hz},
[<freq>[,<dur>[,<vol>]]]1 duration |seconds), and volume (0 to 1).
SYSTem:BEEPer:VOLume <num> NR2 Set the volume of the besper — num is a number betwsen
0 for 0% and 1 for 100%.
SYSTem:COMMunicate:GPIB:CONTroller NR1 Makes the analyzer the system controller. 1
[:STATe] <ON| OFF>23
SYSTem: COMMunicate:GPIB:ECHO <ON|OFF>2 NR1 Turn onfoff HP-IB mnemonic echo.
SYSTem:COMMunicate:GPIB:HCOPy NR1 Set the address of an HP-IB printer or plotter for hardcopy
:ADDRess <num> output — num must be an integer between 0 and 30.
SYSTem:COMMunicate:GPIB[:SELF] NR1 Set the analyzer's HP-IB address — num must be an integer
:ADDRess <num>* between 0 and 30.
SYSTem:COMMunicate:LAN:EADDress? query only | Queries the analyzer's ethernet address.
SYSTem:COMMunicate:LAN:IPADdress STRING Sets the analyzer's Internet Protocol address.
<string>
SYSTem:COMMunicate:LAN:PRINter:HOSTname STRING Specifies the IP address of the LAN printer.
<string>
SYSTem:COMMunicate:LAN:ROUTe:GATeway STRING Sets the IP address for a LAN gateway. 1
<string>
SYSTem:COMMunicate:LAN:ROUTe:SMASk STRING Sets the subnet mask.
<string>
SYSTem:COMMunicate:LAN:STATe <ON|OFF>? STRING Turns networking on or off.
SYSTem:COMMunicate:SERial:TRANsmit NR1 Sat the baud rate for hardcopy output to a device on the Seria
:BAUD <num> port — choose from
1200~2400~4800~9600~19200.
SYSTem:COMMunicate:SERial: TRANsmit CHAR Set the handshake for communication to a hardcopy device on

:HANDshake <char>

the serial port — choose XON or DTR.

1 <freq>, <dur>, and <vol> are optional <num> parameters.

2 Binary parameters accept the values of 1 {on) end 0 {off} in addition to ON and OFF .

3 For use with IBASIC — this command cannot be executed from an external controller.

4 A delay of 5 seconds is required before a command is sent to the new address.
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SYSTem (continued)

SUBSYSTEMCOMMANDS

FORM

DESCRIPTION

SYSTem: COMMunicate: TTL:USER: FEED
<char>

CHAR

Selects the function of the USER TTL IN/OUT port on the rear
panel of the analyzer. Choose from
DEFault|KEY|SWEep.

SYSTem:DATE <numi>,<num2>,<num3>

NR1,NR1, NR1

Set the year [num1), month {num2) and day {num3) of the
real time clock.

SYSTem:ERRor?!

query only

Query the error queue — returns the error number and

NR1,STRING nfessage.

SYSTem:KEY <char>

command only

Sends key names® which execute the same functions as front
panel keys.

SYSTem:KEY:MASK?

query only
NR1

Query the mask {shift, ctrl, alt] associated with a keypress on
an external keyboard.

SYSTem:KEY:QUEue:CLEar

command only Clears the key queue.

SYSTem:KEY:QUEue: COUNt? query only | Query the number of key codes in the queue.
NR1

SYSTem:KEY:QUEue:MAXimum? query only | Guery the size of the key queue (the maximum number of key
NR1 codes it can hold].

SYSTem:KEY:QUEue[:STATe] <ON|OFF>2 NR1 Turn onloff the key queue.

SYSTem:KEY:TYPE? query only | Guery the type of key that was pressed — returns NONE,
CHAR RPG, KEY (front panel key) or ASC lexternal keyboard].

SYSTem:KEY:USER

command only

Sets the User Request bit of the Standard Event Status Register

SYSTem:KEY[:VALue] ?

query only
NR1

Guery the key code value for the last key pressed — RPG

type returns the knob count, positive for clockwise rotation,
KEY type returns the front panel keycnde,3 and ASC type
returns the ASCII code number.

1 For more information on errors, refer to Chapter 14, “SCPI Error Messages.”

2 Binary parameters accept the values of 1 {on} and 0 (off) in addition to ON and OFF.

3 A list of the analyzer's front panel keycodes and key names is provided in Chapter 9.
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S$YSTem (continued)

SUBSYSTEM COMMANDS

FORM

DESCRIPTION

SYSTem:PRESet

command only

Perform a system preset — this is the same as the front panel

(PRESET) key.

SYSTem:SET <block>

command only

Send a learn string iobtained using *LRN?] to the analyzer —
this command is included in the learn string. |

SYSTem:SET:LRN? [<USER>]! BLOCK Query or set the instrument state.
SYSTem:SET:LRNLong? [<USER>]! BLOCK Query or set the instrument state, data, and calibration. Similar
to savelrecall.
SYSTem:TIME <numi>,<num2>,<num3> NR1,NR1, NR1 | Set the hour (num1), minute {[num2) and second {num3j of
the real time clock.
SYSTem:VERSion? query only | Query the SCPI version of the analyzer. Sea *IDN? to query
NR2 the firmware revision.

1 Refer to “Automated Measurement Setup and Control” in Chapter 7 of the User's Guide for more information on using this command.

TEST
SUBSYSTEM COMMANDS FORM DESCRIPTION
TEST:RESult? query only | Query the result of the selected adjustment or self-test — the
CHAR response will be NULL |PASS | FAIL.

TEST:SELect <num> NR1 | Select the adiustment or self-test to execute.

TEST:STATe <char> CHAR Select the state of the active adjustment or self-test — choose
from RUN | CONTinue | STOP for the command. Query
retuns NULL | RUN | PAUS | DOKE.

TEST:VALue <num> NR1 Set or query a value for an adjustment or self-test.
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TRACe
SUBSYSTEM COMMANDS FORM DESCRIPTION
TRACe[:DATA]? <char> query only | Query trace data — choose from

BLOCK or NR3!

CH<1|2>FDATA formatted date,

CH<1 | 2>FMEM formatted memory,

CH<1 | 2>SDATA unformatted data,

CH<1 | 2>SMEM unformatted memory,
CH<1]2><A|BIR>FWD raw data, or
CH<1|2>SCORR<1|2]3]4> correction data. Note:
See Chapter 6, “Trace Data Transfers,’ for data array details.

TRACe[:DATA] <char>,<data>

command only

Input trace data — choose from the above list of arrays. The
data can be either BLOCK or NR3 type.’ See Chapter 6 for
more information.

TRACe[:DATA] <chari>,<char2>

command only

Move data from one internal array to another — char1l is
the target array (CH<1 ] 2>SMEM| while char2 is the
source array [CH<1 | 2>SDATA|. Note that the source and
target arrays must be from the same measurement channel.

1 The parameter type of the data is determined by the format selected — FORMat REAL uses BLOCK data, FORMat ASCii uses NR3 data separated by commas.

TRiGger
SUBSYSTEM COMMANDS FORM DESCRIPTION
TRIGger[:SEQuence] :S0URce <char> CHAR Set the source for the sweep trigger signal — choose

IMMediate or EXTernal fused in conjunction with
SENSe:SWEen:TRIGger :SOURcel.
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SCPI Conformance Information

The HP 8711C/12C/13C/14C RF Network Analyzers conform to the
1996.0 version of SCPI.
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SCPI Standard Commands

The anal yzerinpl ementsthe fol | owing | EEE 488.2 standard commands:

*CLS
*ESE
*ESE?
*ESR?
*IDN?
*LRN?
*0PC
*0PC?
*OPT?
*PCB
*PSC
*RST
*SRE
* SRE?
*STB?
*TRG
*TST?
*WAI

The anal yzer inplements the fol lowing SCPI 1996.0 standard conmands:

ABORt

CALCulate[1]2] :DATA?

CALCulate[1]2] :FORMat

CALCulate[1]2] :FORMat?
$CALCulate[112]:GDAPerture:APERture
&CALCulate[1(2] :GDAPerture:SPAN
CALCulate[112] :LIMit:STATe
CALCulate[1]2] :LIMit:STATe?
CALCulate[1]2] :MATH[ :EXPRession]
CALCulate[1|2] :MATH[:EXPRession]?

CALi brati on: ZERO AUTO
CALibration:ZERO:AUTO?

DISPlay:CMAP:COLor[1]2]. . . 16] :HSL
DISPlay:CMAP:COLor[1]2]. . . 16] :HSL?

& indicates HP 8712€/14C only
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SCP1 Standard

DISPlay:
DISPlay:

DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay
DISPlay:
DISPlay:
DISPlay
DISPlay:
DISPlay:
DISPlay
DISPlay:
DISPlay:
DISPlay
DISPlay:
DISPlay:
DISPlay:

Commands

CMAP:COLor[112]. . . 16]:RGB
CMAP:COLor[1]2]. . . 16] :RGB?
DI SPI ay: CVAP: DEFaul t

MENU[1]2] :KEY[1]2].

WINDow([1]2]10]
WINDow([1]2]10]
WINDow([1!2]10]
WINDow[12]10]

:WINDow[112]10]
WINDow[1]2110]:
:GRAPhics [:DRAW]
:GRAPhics:LABel
:GRAPhics :MOVE

:GRAPhics:MOVE?
:GRAPhics:STATe?

WINDow[1]2}10]
WINDow[1]2]10]
WINDow[1]2]10]

:WINDow[1]2]10]

WINDow[1]2]10]

. T17

:GEOMetry:LLEFT?
:GEOMetry:SIZE?
:GEOMetry :URIGHT?
:GRAPhics:CLEar
:GRAPhics:COLor

GRAPhics:COLor?

WINDow[1]2]

:WINDow[11]2]
WINDow[1]2]:
:TRACe[112] [:STATe]?
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
:TRACe:Y[:SCALe]
TRACe:Y[:SCALe]:
:TRACe:Y[:SCALe]
:TRACe

WINDow[112]

:WINDow([1]2]

WINDow[1]2]
WINDow([1]2]

:WINDow[112]
WINDow[112]:

WINDow[112]
WINDow[112]

FORMat : BORDer
FORMat : BORDer ?

FORMat[:
FORMat[:

DATA]
DATA]?

:TRACe:GRATicule:GRID[:STATe]
:TRACe:GRATicule:GRID[:STATe]?

TRACe[1|2] [:STATe]

:Y[:SCALe]

:AUTO
:PDIVision
:PDIVision?
:RLEVel

RLEVel?

:RP0Sition
:RP0Sition?
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HOOPy: ABOR

HCOPy

HCOPy :
HCOPy:
HCOPy:
HCOPy:
HCOPy:
:DEVice[1]213]

HCOPy

HCOPy:

:DEVice[1]2]3]
DEVice[1]213]:
:LANGuage
:LANGuage?
:MODE

:MODE?
:RESolution
:RESolution?

DEVice[1]213]
DEVice[1]213]
DEVice[1/213]
DEVice[112]3]

DEVice[1]213]

:COLor

COLor?

HCOPy[:IMMediate]

HCOPy: | TEM ANNot at i on: STATe
HCOPy: | TEM ANNot at i on: STATe?
HCOPy:ITEM[112]3]:FFEed:STATe
HCOPy:ITEM[1(2|3] :FFEed:STATe?

INITiate[112] :CONTinuous
INITiate[1|2] :CONTinuous?
INITiate[112][:IMMediate]

MVEMory: CATal 0g?
MVEMory: CDI Rect ory
MVEMory: CDI Rect ory?
MVEMor y: COPY

MVEMory: DELet e
MVEMory: FI LE: | NFO?
MVEMbry: I NI Ti al i ze
MVEMory: LOAD: STATe
MVEMor y: MOVE

MMEMory :MSIS

MMEMory :MSIS?
MVEMory: STORe: STATe
MVEMor y: STORe: TRACe
MVEMor y: TRANsT er : BDAT
MMEMory : TRANsfer[:HFS]

OUTPut [:STATe]
OUTPut[:STATe]?

SCPI Conformance Information
SCPI Standard Commands

& indicates HP 8712C/14C only



SCPI Conformance Information
SCPI Standard Commands

PROG  am CATal 0g?

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]
PROGram[:SELected]
PROGram[:SELected]

SENSe[112] :AVERage:
SENSe[1]2] : AVERage:

:DEFine
:DEFine?
:DELete:ALL
:DELete[:SELected]
:EXECute
:MALLocate
:MALLocate?
:NAME
:NAME?
:NUMBer
:NUMBer?
:STATe
:STATe?
:STRing
:STRing?
:WAIT
:WAIT?

COUNt
COUNt?

SENSe[1]|2] :AVERage[:STATe]
SENSe[1|2]:AVERage[:STATe]?
SENSe[1]2] :BWIDth[:RESolution]
SENSe[112] :BWIDth[:RESolution]?

SENSe[1}2] :CORRection:COLLect [:ACQuire]

SENSe[1|2] :CORRection:COLLect :METHod
SENSe[1]2] :CORRection:COLLect :SAVE
SENSe[1]2] :CORRection:CSET[:SELect]

SENSe[1]2] :CORRection:CSET[:SELect]?
é@SENSe[1|2]:CORRection:EDELay:TIME

SSENSe[1]2]: CORRect i on: | MPedance: | NPut : MAGN t ude

$PSENSe[1]2] :CORRection:0FFSet :PHASe
(PSENSe[1]2] :CORRection:RVELocity:COAX
SENSe[1]2] :CORRection[:STATe]
SENSe[112] :CORRection[:STATe]?
SENSe[1]2] :DETector[:FUNCTION]
SENSe[1]2] :FREQuency : CENTer
SENSe[1]2] :FREQuency: CENTer?
SENSe[1]2] :FREQuency :SPAN
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SENSe[1]2] :FREQuency : SPAN?
SENSe[1]2] :FREQuency:STARt
SENSe[1]2] :FREQuency:STARt?
SENSe[1|2] : FREQuency: STOP
SENSe[1]2] :FREQuency:STOP?
SENSe[1]2] :FUNCtion
SENSe[1[2]:FUNCtion?

SENSe: ROSCi | | at or : SOURce
SENSe: ROSCi | | at or : SOURce?
SENSe[1|2] :SWEep:POINts
SENSe[1]2] :SWEep:POINts?
SENSe[1]2] : SWEep : TIME
SENSe[1]2] : SWEep :TIME?
SENSe[1]2] :SWEep:TIME: AUTO
SENSe[1{2] : SWEep:TIME: AUTO?

SOURce[1]2] :POWer[:LEVel] [:IMMediate] [:AMPLitude]
SOURce[1|2] :POWer[:LEVel] [:IMMediate] [:AMPLitude]?
SOURce[1]2] :POWer:RANGe

SOURce[1]2] :POWer:STARt

SOURce[1|2] :POWer:STOP

STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:
STATus:

SYSTem:

OPERat i on: CONDi ti on?
COPERat i on: ENABI e

OPERat i on: ENAB| e?
OPERation[:EVENt]?
OPERat i on: NTRansi tion
OPERat i on: NTRansi tion?
OPERat i on: PTRansi tion
OPERat i on: PTRansi tion?
QUEStionable:CONDition?
QUEStionable:ENABle
QUEStionable:ENABle?
QUEStionable[:EVENt]?
QUEStionable:NTRansition
QUEStionable:NTRansition?
QUEStionable:PTRansition
QUEStionable:PTRansition?

BEEPer[:IMMediate] ?

SYSTem BEEPer : VOLune
SYSTem BEEPer : VOLune?
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SYSTem:COMMunicate:GPIB[:SELF] : ADDRess
SYSTem:COMMunicate:GPIB[:SELF] :ADDRess?
SYSTem COMVUNI cat e: SERi al : TRANsni t : BAUD
SYSTem COMMUnI cat e: SERi al : TRANsni t ;: BAUD?
SYSTem DATE

SYSTem DATE?

SYSTem ERRor ?

SYSTem:KEY[:VALue]?

SYSTem PRESet

SYSTem SET

SYSTem SET: LRN?

SYSTem Tl ME

SYSTem Tl ME?

SYSTem VERSi on?

TRACe[:DATA]
TRACe[:DATA]?

TRIGger [:SEQuence] :SOURce
TRIGger [:SEQuence] :SOURce?
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Instrument Specific Commands

The f ol | owi ng ar e instrument specific conmands i npl enent edbyt he
HP 8711C/12C/13C/14C RF Network Anal yzers which are not part of the
present SCPI 1996.0 definition.

CALCulate[1]2] :FORMat :UNIT:MLIN
CALCulate[1]2] :FORMat :UNIT:MLIN?
CALCulate[1]|2] :FORMat :UNIT:MLOG
CALCulate[1|2] :FORMat :UNIT:MLOG?

CALCulate[1]2] :LIMit:DISPlay

CALCulate[1]2] :LIMit:DISPlay?

CALCulate[1]2] :LIMit:MARKer:FLATness :MAXimum
CALCulate[112] :LIMit:MARKer:FLATness :MINimum
CALCulate[1]2] :LIMit:MARKer:FLATness[:STATe]
CALCulate[1]2] :LIMit:MARKer:FREQuency :MAXimum
CALCulate[1]2] :LIMit:MARKer:FREQuency :MINimum
CALCulate[1]2] :LIMit:MARKer:FREQuency[:STATe]
CALCulate[1]12] :LIMit:MARKer:STATistic:MEAN:MAXimum
CALCulate[1]2] :LIMit:MARKer:STATistic:MEAN:MINimum
CALCulate[1]2] :LIMit :MARKer:STATistic:MEAN[:STATe]
CALCulate[1}2]:LIMit :MARKer:STATistic:PEAK:MAXimum
CALCulate[112] :LIMit :MARKer:STATistic:PEAK:MINimum
CALCulate[112] :LIMit:MARKer:STATistic:PEAK[:STATe]
CALCulate[1|2] :LIMit :MARKer:TILT:MAXimum
CALCulate[1]2] :LIMit :MARKer:TILT:MINimum

CALCulate[1]2] :LIMit:MARKer:TILT[:STATe]

CALCulatef[112] :LIMit:SEGMent[1[2]. . . 12] : AMPLitude:STARt
CALCulatef[1]2] :LIMit:SEGMent[112]. . . 12] : AMPLitude:STARt?
CALCulate[112] :LIMit:SEGMent[1]2]. . . 12] : AMPLitude:STOP
CALCulate[1]2] :LIMit:SEGMent[112]. . . 12] : AMPLitude:STOP?
CALCulate[1|2] :LIMit:SEGMent : AOFF

CALCulate[1]2] :LIMit:SEGMent[112]. . . 12] :FREQuency:STARt
CALCulate[112] :LIMit:SEGMent[1]2]. . . 12] :FREQuency:STARt?
CALCulate[1]2] :LIMit:SEGMent[1]2]. . . 12]:FREQuency:STOP
CALCulate[1]2] :LIMit:SEGMent[1|2]. . 12] :FREQuency:STOP?
CALCulate[1]2] :LIMit:SEGMent[1]2]|... 12] :POWer:STOP
CALCulate[1]2] :LIMit:SEGMent[1]2]. . . 12] :POWer :STOP?
CALCulate[1]12] :LIMit:SEGMent[1]2]. .. 12] :STATe
CALCulate[1]2]:LIMit:SEGMent[1]2]|... 12] :STATe?
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CALCulate[1]2]
CALCulate[112]

SCPI Conformance Information
Instrument Specific Commands

:LIMit:SEGMent[1]2]. . 12]:TYPE
:LIMit:SEGMent[1]2]. . . 12] : TYPE?

CALCulate[1]2] :MARKer :AQFF
CALCulate[1]|2] :MARKer :BWIDth

CALCulate[112] :MARKer:BWIDth?

CALCulate[1]2] :MARKer:FUNCtion:RESult?
CALCulate[1]2] :MARKer:FUNCtion[:SELect]
CALCulate[1]2] :MARKer:FUNCtion[:SELect]?
CALCulate[1|2] :MARKer :FUNCtion:TRACking
CALCulate[1|2] :MARKer :FUNCtion:TRACking?
&CALCulate[1]2] :MARKer[1|2| . . 8]:GDELay?
CALCulate[1|2] :MARKer[1]2]. . . 8] :MAXimum
CALCulatef[112] :MARKer([112]. . . 8] :MAXimum:LEFT
CALCulate[1]12] :MARKer[1(2]. . . 8]: MAXi num Rl GHt
CALCulate[112] :MARKer[112]. . . 8] :MINimum
CALCulate[112] :MARKer[1]2]. 8] :MINimum:LEFT
CALCulate[1l2] :MARKer[1]2]. 8] :MINimum:RIGHt
CALCulate[1/2] :MARKer :MODE

CALCulate([112] : MARKer : MODE?
CALCulate[1]2] :MARKer :NOTCh

CALCul ated 12] :MARKer[1]2]. 8] :POINt
CALCulate[1]2] :MARKer[1]2]. == 8]:POINt?

CALCulate[1l2]
CALCulate[1]2]

:MARKer:REFerence:X?
:MARKer:REFerence:Y?

CALCul at ed 12] :MARKer[1/2]. . . 8][:STATe]
CALCulate[112]:MARKer[112). . . 8][:STATe]?
CALCulate[1|2] :MARKer[1]2]. . . 8] :TARGet

CALCul ated 12] :MARKer[1}2]. . . 8] :TARGet?
CALQul ated 12] :MARKer[112]. . . 8]:X
CALCulate[112] :MARKer[1]2]. .. 8] :X?
CALCulate[1]2] :MARKer[112}. . . 8]:X:ABS

CALCul ated }2]:MARKer[1121...8]:Y7
CALCulate[1[2] :MARKer[1i2]. . . 8] :Y:INDuctance?
CALCulate[1|2] :MARKer({112]. . . 8] :Y:MAGNitude?

& CALCulate[1]2] :MARKer[112). . . 8] :Y:PHASe?
&CALCulate[112] :MARKer[1{2]. . . 8] :Y:REACtance?
&CALCulate[112] :MARKer[1{2]. . . 8] :Y:RESistance?

CALi bration: SELF
CALi brati on: SELF: TI MER
CALi brati on: SELF; ALL
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CONFigure
CONFigure?

SCPI Conformance Information
Instrument Specific Commands

CONTrol[1]2] :MULTiport:STATE

DI AGnhosti c:
Dl AGnhosti c:
DI AGnhosti c:
DI AGnhosti c:
DI AGnhosti c:
Dl AGnhosti c:
DI AGnhosti c:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
DIAGnostic:
Dl AGnhosti c:
Dl AGnhosti c:
Dl AGnhosti c:
DI AGnhosti c:
DI AGnhosti c:
DI AGnhosti c:

MDISplay[1l2]:
MDISplay[1]2]
MDISplay([1]2]
MDISplay[1}2]
MDISplay[1]2]
MDISplay[1]2]
MDISplay([112]:
MDISplay[1(2]
MDISplay[1]2]
MDISplay[1]2]
MDISplay[1]2]
MDISplayl[1]2]
MDISplay[1]2]
MDISplayl[1}2]
MDISplay[1(2]:
MDISplay[1]2]
Dl THer

Dl THer ?
SNUMber
SNUMber ?
SPUR AVO d
SPUR: AVO d?

CCONst ant s: | NSTal | ed?

CCONst ant s: LOAD

CCONst ant s: STORe: DI SK

CCONst ant s: STORe: EEPRom

COMMuni cat e: LAN: PI NG | MM Qpt i on 1F7 only)
COMMuni cat e: LAN: PI NG | PADr ess( Opt i on 1F7 only)
COMMuni cat e: LAN: SEND( Opt i on 1F7 only)

CORRection C_DIRECT

:CORRection C_ISOLATION
:CORRection C_LDMATCH

:CORRection C_RTRACKING
:CORRection C_SRCMATCH
:CORRection C_TTRACKING

CORRection I_DIRECTivity

:CORRection - RESPONSE
:CORRection I_SRCMATCH
:CORRection I_TRACKING
:CORRection M_DIRECTivity
:CORRection M_RESPONSE
:CORRection M_SRCMATCH
:CORRection M_TRACKING

CORRection M_XSCALAR

:REST

& indicates HP 8712C/14C only
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Instrument Specific Commands

DISPlay:
DISPlay:
DISPlay:
Dl SPI ay:
Dl SPI ay:
DI SPI ay:
DI SPI ay:
DI SPI ay:
DI SPI ay:
DISPlay
DISPlay:
DISPlay:
DISPlay:

DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
Dl SPI ay:
DI SPI ay:
DISPlay:
DI SPI ay:
Dl SPI ay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DI SPI ay:
Dl SPI ay:

ANNotation:

ANNotation

ANNotation:
ANNot at i on:
ANNot at i on:
ANNot at i on:
ANNot at i on:
ANNot at i on:
ANNot at i on:
:ANNotation:

ANNotation

ANNotation:
ANNotation:

ANNotation:
ANNotation:

ANNotation
ANNotation

ANNotation:
ANNotation:
ANNotation:
ANNotation:
ANNotation:

ANNotation
ANNotation
ANNotation
ANNotation
ANNotation
ANNotation
ANNotation

ANNot at i on:
ANNot at i on:

ANNotation

ANNot at i on:
ANNot at i on:

ANNotation
ANNotation
ANNotation
ANNotation
ANNot at i on
ANNot at i on

CHANnel[112] [:STATe]
:CHANnel[112] :USER:LABel [:DATA]
CHANnel([1|2] :USER[:STATe]
CLOCk: DATE: FORVAt

CLOCk: DATE: FORVAt ?

CLOCk: DATE: MODE

CLOCk: DATE: MODE?

CLOCk: MODE

CLOCk: MODE?

CLOCk:SEConds [:STATe]
:CLOCk:SEConds [:STATe]?
FREQuency([1]2] :MODE
FREQuency[1]2] :MODE?

FREQuency:RESolution
FREQuency:RESolution?
:FREQuency[1]2] [:STATe]
:FREQuency[112] :USER:LABel [:DATA]
FREQuency[1]2] :USER:STARt
FREQuency[112] :USER[:STATe]
FREQuency[1]|2] :USER:STOP
FREQuency[1]2] :USER:SUFFIX
LIMit:ICON[1]2] :FLAG
:LIMit:ICON[112]:P0OS:X
:LIMit:ICON[1|2]:P0OS:Y
:LIMit:ICON[112] :TEXT
:LIMit:ICON[1]2] :STATe
:MARKer [1]2] :NUMBers[:STATel
:MARKer[112] [:STATe]
:MARKer [112] [:STATe]?
VESSage: ACFF

MESSage: CLEar
:MESSage[:DATA]?

MESSage: STATe

VESSage: STATe?

:TITLe[1]2] :DATA

:TITLe[1]2] :DATA?
:TITLe[:STATe]
:TITLe[:STATe]?

: YAXi s: MODE

: YAXi s: MODE?
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DISPlay:
DISPlay:
DISPlay:
Dl SPI ay:
DI SPl ay:
Dl SPI ay:
Dl SPI ay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:
DISPlay:

SCPI Conformance Information

Instrument Specific Commands

ANNotation:YAXis[:STATe]
ANNotation:YAXis[:STATe]?
CMAP:COLor[1]2]. . . 16] :GREYscale
CMAP: SCHene

FORMat

FORMAt ?

FORMAt : EXPAND
MENU:RECall:FAST[:STATe]

PROGram[ :MODE]

PROGram[:MODE] ?

WINDow:GRAPhics :BUFFer[:STATe]
WINDow:GRAPhics :BUFFer[:STATe]?
WINDow[1{2]10] :GRAPhics:CIRCle
WINDow[112110] :GRAPhics:LABel :FONT
WINDow[1|2]10] :GRAPhics:LABel :FONT?
WINDow[1]2]10] :GRAPhics:RECTangle
WINDow[112110] : TRACe[112] : Y:TRACKk

HCOPy: DEVi ce: PAGE: MARG n: LEFT
HCOPy: DEVi ce: PAGE: MARG n: TOP
HCOPy: DEVi ce: PAGE: ORI ent ati on
HCOPy: DEVi ce: PAGE: W DTh
HCOPy: DEVi ce: PORT

HCOPy: DEVi ce: PORT?

HCOPy: | TEM GRATI cul e: STATe
HCOPy: | TEM GRATI cul e: STATe?
HCOPy: | TEM MARKer : STATe
HCOPy: | TEM MARKer : STATe?
HCOPy: | TEM Tl TLe: STATe

HCOPy: | TEM Tl TLe: STATe?
HCOPy: | TEM TRACe: STATe

HCOPy: | TEM TRACe: STATe?
HCOPy: PAGE: MARG n: LEFT

HCOPy: PAGE: MARG n: LEFT?
HCOPy: PAGE: MARG n: TOP

HCOPy: PAGE: MARG n: TOP?

HCOPy: PAGE: ORI ent ati on

HCOPy: PAGE: ORI ent ati on?
HCOPy: PAGE: W DTh

HCOPy :PAGE:WIDTh?
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Instrument Specific Commands

INPut:GAIN:AUTO
INPut:GAIN:SETTing

MVEMory: MDI Rect ory
MVEMory: RDI Rect ory

MVEMory: STORe:
MVEMory: STORe:
MVEMory: STORe:
MVEMory: STORe:
MVEMory: STORe:
MVEMory: STORe:
MVEMory: STORe:
MVEMory: STORe:
MVEMory: STORe:

STATe
STATe
STATe
STATe
STATe
STATe
STATe
TRACe
TRACe

: CORRect i on
: CORRect i on?
.| STate

.| STat e?

: TRACe

: TRACe?

: TSCAL

: FORVAt

MVENbr y: TRANSf er : BDAT
MMEMory:TRANsfer[:HFS]

POWer[1]2] :MODE

ROUTe[1|2] :PATH:DEFine:PORT

ROUTe[1|2] :PATH:DEFine:PORT?

ROUTe[1]|2] :REFLection:PATH:DEFine:PORT
ROUTe[1|2] :REFLection:PATH:DEFine:PORT?
ROUTe[1|2] : TRANsmission:PATH:DEFine:PORT
ROUTe[112] :TRANsmission:PATH:DEFine:PORT?

SENSe[1]2] : AVERage :CLEar

SENSe[1]2] : CORRection:CAPacitance:CONNector (Optionl00onl y)
SENSe[1]2] :CORRection:CAPacitance:CONNector?( Opt i on100 only)
SENSe[1]2] :CORRection:COLLect: ABORt

SENSe[1]2] :CORRection:COLLect :CKIT[:SELect]

SENSe[1]2] :CORRection:COLLect:CKIT[:SELect]?

SENSe[1]2] :CORRection:COLLect:ISTate[:AUTO]

SENSe[1]2] :CORRection:COLLect:ISTate[:AUT0]?

SENSe[1]2] :CORRection:COLLect:PORTS

SENSe[1{2] :CORRection:COLLect :MP:0PEN

SENSe[1|2] :CORRection:COLLect :MP:SHORT

SENSe[12] :CORRection:COLLect :MP:LOAD

SENSe[1]2] :CORRection:COLLect :MP:THRU

SENSe[112] :CORRection:COLLect:VERify:TRANsmission
SENSe[112] :CORRection:COLLect:VERify:REFLection
PSENSe[1]2] :CORRection:EXTension[:STATel

PSENSe[1]2] :CORRection:EXTension:REFLection[:TIME]
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Instrument Specific Commands

&PSENSe[112] :CORRection:EXTension:TRANsmission[:TIME]
SENSe[1]2] :CORRection:IMPedance:INPut:MAGNitude:SELect
SENSe[1/2] : CORRection:LENGth:COAX (Optionl00onl y)

SENSe[1[2] : CORRection:LENGth:COAX? (Optionl00onl y)
SENSe[1]2] : CORRection:LENGth:CONNector (Option 100 only)
SENSe[1]2] :CORRection:LENGth:CONNector?( Opt i ON100 only)
SENSe[1]2] : CORRection:L0SS:COAX (Option 100 only)

SENSe[1 2] :CORRection:L0OSS:COAX? (Option 100 only)

SENSe[1]2] : CORRection:M0ODel:CONNector[:IMMediate] Opti oril00
only)

SENSe[1]2] : CORRection:PEAK:COAX (Option 100 only)

SENSe[1]2] : CORRection:PEAK:COAX? (Option 100 only)

SENSe[1]2] : CORRection:RVELocity[:IMMediate]( Opti 0n100 only)
SENSe[1]2] :CORRection: TESTSET

SENSe[1]2] : CORRection:THReshold:COAX (Option 100 only)
SENSe[1]2] : CORRection:THReshold:COAX? (Option1000nl y)

SENSe: COUPI e

SENSe: COUPI e?

SENSe[1]2] :DETector[:FUNCtion]

& indicates HP 8712C/14C only 13-15
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Instrument

SENSe

SENSe:

SENSe:
SENSe
SENSe

SENSe:
SENSe:

SENSe

SENSe:
SENSe:
SENSe:
SENSe:

SENSe

SENSe:
SENSe:

SENSe
SENSe:
SENSe
SENSe
SENSe
SENSe
SENSe
SENSe
SENSe

Specific Commands

[112] :DETector[:FUNCtion]?

DI STance: STARt (Option 100 only)

Dl STance: STARt? (Option 100 only)

: DI STance: STOP( Opt i on 100 only)

: DI STance: STOP?( Opt i on100 only)
DISTance:UNITs (Option1000nl y)
DISTance:UNITs?( Optionl00only)

: FREQuency : MODE (Option1000nl y)
FREQuency :MODE? (Option100onl y)
FREQuency : SPAN :MAXimum? Opt i on100onl y)
FREQuency : SPAN : MAXimum (Optiond 00onl y)
FREQuency : ZSTop (Option 100 only)
:FREQuency :ZSTop?( Opt i on100 only)

FUNCt i on: SRL: | MPedance( Opt i on 100 only)
FUNCti on: SRL: | MPedance? (Option 100 only)
: FUNCt i on: SRL: MODE( Opt i on 100 only)

FUNCti on: SRL: MODE?( Qption 100 only)
:FUNCtion:SRL:SCAN[:IMMediate]( Opt i onl00 only)
[112] :STATe

[112] :STATe?

: SWEep: TRI Gger : SOURce

: SWEep: TR Gger : SOURce?
:WINDow[:TYPE]( Opt i on100 only)
:WINDow[:TYPE]? (Option 100 only)

STATus: DEVi ce: CONDi tion?
STATus: DEVi ce: ENAB| e
STATus: DEVi ce: ENABI e?
STATus:DEVice[:EVENt]?

STATu

s: DEVi ce: NTRansi tion

STATus: DEVi ce: NTRansi tion?

STATus: DEVi ce: PTRansi tion

STATus: DEVi ce: PTRansi tion?

STATus: OPERat i on: AVERagi ng: CONDi ti on?
STATus: OPERat i on: AVERagi ng: ENABI e
STATus: OPERat i on: AVERagi ng: ENAB| e?
STATus :0PERation:AVERaging[:EVENt]?
STATus: OPERat i on: AVERagi ng: NTRansi ti on
STATus: OPERat i on: AVERagi ng: NTRansi ti on?
STATus: OPERat i on: AVERagi ng: PTRansi tion
STATus: OPERat i on: AVERagi ng: PTRansi ti on?
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STATus: OPERat i on: MEASuri ng: CONDi ti on?
STATus: OPERat i on: MEASuri ng: ENABI e
STATus: OPERat i on: MEASur i ng: ENABI e?
STATus:0PERation:MEASuring[:EVENt]?
STATus: COPERat i on: MEASuri ng: NTRansi ti on
STATus: OPERat i on: MEASur i ng: NTRansi tion?
STATus: COPERat i on: MEASuri ng: PTRansi ti on
STATus: OPERat i on: MEASur i ng: PTRansi tion?
STATus: PRESet

STATus: QUESti onabl e: LIMt: CONDi tion?
STATus:QUEStionable:LIMit:ENABle
STATus: QUESti onabl e: LI M t: ENABI e?
STATus:QUEStionable:LIMit[:EVENt]?
STATus:QUEStionable:LIMit:NTRansition
STATus:QUEStionable:LIMit:NTRansition?
STATus:QUEStionable:LIMit:PTRansition
STATus:QUEStionable:LIMit :PTRansition?

SYSTem:COMMunicate:GPIB:CONTroller[:STATe]
SYSTem:COMMunicate:GPIB:CONTroller[:STATe]?

SYSTem COMMuni cat e: GPI B: ECHO

SYSTem COMMuni cat e: GPI B: ECHO?

SYSTem COMMunI cat e: GPI B: HCOPy: ADDRess

SYSTem COMMuni cat e: GPI B: HCOPy: ADDRess?

SYSTem COMMunI cat e: GPI B: MVEMbr y: ADDRess

SYSTem COMMuni cat e: GPI B: MVEMbr y: ADDRess?

SYSTem COMMuni cat e: GPI B: MVEMbry: UNI T

SYSTem COMMuni cat e: GPI B: MVEMbry: UNI T?

SYSTem COMMuni cat e: GPI B: MVEMbry: VOLume

SYSTem COMMuni cat e: GPI B: MVEMbry: VOLume?

SYSTem COMMuni cat e: GPI B: MVEMbry: VOLume?

SYSTem COMMuNI cat e: LAN: EADDr ess? ( Opt i on 1F7 only)
SYSTem COMMunI cat e: LAN: | PADdr ess( Opt i on 1F7 only)
SYSTem COMMuni cat e: LAN: | PADdr ess? ( Opt i on 1F7 only)
SYSTem COWMuni cat e: LAN: PRI Nt er : HOSTnanme( Opt i on 1F7 only)
SYSTem COMMuni cat e: LAN: PRI Nt er : HOSTnane? ( Opt i on 1F7 only)
SYSTem COMMuNI cat e: LAN: ROUTe: GATeway( Opt i on 1F7 only)
SYSTem COMMunI cat e: LAN: ROUTe: GATeway? ( Opt i on 1F7 only)
SYSTem COMMuNI cat e: LAN: ROUTe: SMASK( Opt i on 1F7 only)
SYSTem COMMunI cat e: LAN: ROUTe: SMASK? ( Opt i on 1F7 only)
SYSTem COMMuNI cat e: LAN: STATe( Opt i on 1F7 only)
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SYSTem COWMuni cat e: LAN: STATe? (Qption 1F7 only)
SYSTem COMVUNI cat e: SER al : TRANsni t : HANDshake
SYSTem COMVuNI cat e: SERi al : TRANsmi t ; HANDshake?
SYSTem COMMuni cat e: TTL: USER: FEED

SYSTem COMMuni cat e: TTL: USER: FEED?
SYSTem KEY: MASK?

SYSTem:KEY :QUEue:CLEar
SYSTem:KEY:QUEue:COUNt?
SYSTem:KEY:QUEue : MAXimum?
SYSTem:KEY:QUEue[:STATe]
SYSTem:KEY:QUEue[:STATel?

SYSTem KEY: TYPE?

SYSTem KEY: USER

SYSTem SET: LRNLong

TEST: RESul t ?
TEST: SELect
TEST: SELect ?
TEST: STATe
TEST: STATe?
TEST: VALue
TEST: VALue?
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SCPI Error Messages

This chapter contains the same error message information that can be found
in the SCPI 1994 Volume 2. Command Reference. There are four sectionsin
this chapter:

« Command Errors

« Execution Errors

o Device-Specific Errors
o 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 number in the range -199 to -100 indicates that an

IEEE 488.2 syntax error has been detected by the instrument’s parser. The
occurrence of any error in this class shah cause the command error bit (bit 5)
in the event status register (IEEE 488.2, section 11.5.1) to be set. One of the
following events has occurred:

« An |EEE 488.2 syntax error has been detected by the parser. That is, a
controller-to-device message was received which is in violaion of the
|EEE 488.2 standard. Possible violations include a data eement which
violates the device ligtening formats or whose type is unacceptable to the
device.

« An unrecognized header was received. Unrecognized headers include
incorrect device-specific headers and incorrect or unimplemented
|IEEE 488.2 common commands.

« A Group Execute Trigger (GET) was entered into the input buffer inside of
an |EEE 488.2 program message.

Events that generate command errors shah not generate execution errors,
device-specific errors, or query errors, see the other error definitions in this
chapter.
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Table 14-1. SCPl Command Errors

Error Number

Error Description

-100 Command error — This is the generic syntax error for devices that cannot detect more specific errors. This code
indicates only that a Command Error has occurred.

-101 Invalid character — A syntactic element contains a character which is invalid for that type; for example, a header
containing an ampersand, SETUP&. This error might be used in place of errors -114, -121, -141, and perhaps
some others.

-102 Syntax error — An unrecognized command or data type was encountered; for example, a string was received when
the device does not accept strings.

-103 Invalid separator — The parser was expecting a separator and encountered an illegal character; for example, the
semicolon was omitted after a program message unit, *EMC 1 : CH1 : VOLTS 5.

-104 Data type error -~ The parser recognized a data element different than one allowed; for example, numeric or string
data was expected but block data was encountered.

-105 GET not allowed — A Group Execute Trigger was received within a program message.

-108 Parameter not allowed — More parameters were received than expected for the header; for example, the *EMC
common command only accepts one parameter, so receiving *EMC 0, 1 is not allowed.

-109 Missing parameter — Fewer parameters were received than required for the header; for example, the *EMC
common command requires one parameter, so receiving *EMC is not allowed.

-110 Command header error — An error was detected in the header. This error message should be used when the
device cannot detect the more specific errors described for errors -111 through -119.

-111 Header separator error — A character which is not a legal header separator was encountered while parsing the
header; for example, no white space followed the header, thus *GMC"MACRO" is an error.

-112 Program mnemonic too long — The header contains more that twelve characters.

-113 Undefined header — The header is syntactically correct, but it is undefined for this specific device; for example,
*XYZ is not defined for any device.

-114 Header suffix out of range — The value of a numeric suffix attached to a program mnemonic makes the header
invalid.

-120 Numeric data error — This error, as well as errors -121 through -129, are generated when parsing a data
element which appears to be numeric, including the nondecimal numeric types. This particular error message should
be used if the device cannot detect a more specific error.

-121 Invalid character in number — An invalid character for the data type being parsed was encountered; for example, an
alpha in a decimal numeric or a “9" in octal data.

-123 Exponent too large — The magnitude of the exponent was larger than 32000.
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SCPI Error Messages
Command Errors

Table 14-1. SCPI Command Errors (continued)

Error Number

Error Description

-124 Too many digits — The mantissa of a decimal numeric data element contained more than 255 digits excluding
leading zeros.

-126 Numeric data not allowed — A legal numeric data element was received, but the device does not accept one in
this oosition for the header.

-130 Suffix error — This error, as wall as errors -131 through -139, are generated when parsing a suffix. This
particular error massage should be used if the device cannot detect a more specific error.

-131 Invalid suffix — The suffix does not follow the correct syntax, or the suffix is inappropriate for this device.

-134 Suffix too long — The suffix contained more than 12 characters.

-136 Suffix not allowed — A suffix was encountered after a numeric adamant which does not allow suffixes.

-140 Character data error — This error, as wall as errors -141 through -149, are generated when parsing a character
data element. This particular error massage should be used if the device cannot detect a more specific error.

-141 Invalid character data — Either the character data element contains an invalid character or the particular element
received is not valid for the header.

-144 Character data too long — The character data element contains more than twelve characters.

-146 Character data not allowed — A legal character data element was encountered where prohibited by the device.

-150 String data error — This error, as wall as errors -151 through -159, are generated when parsing a string data
element. This particular error massage should be used if the device cannot detect a more specific error.

-151 Invalid string data — A string data element was expected, but was invalid for some reason. For example, an END
massage was received before the terminal quota character.

-156 String data not allowed — A string data element was encountered but was not allowed by the device at this point
in oarsino.

-160 Block data error — This error, as wall as errors -161 through -169, are generated when parsing a block data
element. This particular error massage should be used if the device cannot detect a more specific error.

-161 Invalid block data — A block data element was expected, but was invalid for some reason. For example, an END
massage was received before the length was satisfied.

-166 Block data not allowed — A legal block data element was encountered but was not allowed by the device at this
point in parsing.

-170 Expression error — This error, as wall as errors -171 through -179, are generated when parsing an expression

data element. This particular error massaoa should be used if the device cannot detect a more specific error.
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Command Errors

Table 14-1. SCPl Command Errors (continued)

Error Number

Error Description

-171 Invalid expression — The expression data element was invalid {for example, unmatched parentheses or an illegal
charactarl.

-178 Expression data not allowed — A legal expression data was encountered but was not allowed by the device at this
point in parsing.

-180 Macro error — This error, as wall as errors -181 through -189, are generated when defining or executing a
macro. This particular error massage should be used if the device cannot detect a more specific error.

-181 Invalid outside macro definition — Indicates that a macro parameter placaholdar [$<number) was encountered
outside of a macro definition.

-183 Invalid inside macro definition — Indicates that the program massage unit sequence, sent with a *DDT or *DMC
command. is svntacticallv invalid.

-184 Macro parameter error — Indicates that a command inside the macro definition had the wrong number or type of

oaramatars.
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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:

« A program data element following a header was evauated by the device
as outside of its lega input range or is otherwise inconsstent with the
device's capabilities.

« A valid program message could not be properly executed due to some
device condition.

Execution errors shall be reported by the device after rounding and
expression evaluation operations have taken place. Rounding a numeric data
element, for example, shal not be reported as an execution error. Events that
generate execution errors shal not generate Command Errors, device-specific
errors, or Query Errors; see the other error definitions in this section.
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Execution Errors

Table 14-2. SCPI Execution Errors

Error Number

Error Description

-200 Execution error — This is the generic syntax error for devices that cannot detect more specific errors. This coda
indicates only that an Execution Error has occurred.

-201 Invalid while in local — Indicates that a command is not executable while the device is in local due to a hard local
control; for example, a device with a rotary switch receives a massage which would change the switches state, but
the device is in local so the massage can not be executed.

-202 Settings lost due to rtl — Indicates that a setting associated with a hard local control was lost when the device
changed to LOCS from REMS or to [WLS from RWLS.

-203 Command protected — Indicates that a legal password-protected program command or query could not be executed|
because the command was disabled.

-210 Trigger error

-211 Trigger ignored — Indicates that a GET, *TRG, or triggering signal was received and recognized by the device bu t
was ignored because of device timing considerations; for example, the device was not ready to respond.’

-212 Arm ignored — Indicates that an arming signal was received and recognized by the device but was ignored.

-213 Init ignored — Indicates that a request for a measurement initiation was ignored as another measurement was
already in progress.

-214 Trigger deadlock — Indicates that the trigger source for the initiation of a measurement is sat to GET and
subsequent measurement query is received. The measurement cannot be started until a GET s received, but the
GET would cause an INTERRUPTED error.

—215s Arm deadlock — Indicates that the arm source for the initiation of a measurement is sat to GET and subsequent
measurement query is received. The measurement cannot be started until a GET is received, but the GET would
cause an INTERRUPTED error.

-220 Parameter error — Indicates that a program data element related error occurred. This error massage should be
used when the device cannot detect the more specific errors -221 through -229.

-221 Settings conflict — Indicates that a legal program data element was parsed but could not be executed due to the
currant device state.

-222 Data out of range — Indicates that a legal program data element was parsed but could not be executed because
the interpreted value was outside the legal range as defined by the device.

-223 Too much data - Indicates that a legal program data element of block, expression, or string type was received
that contained more data than the device could handle due to memory or related device-specific requirements.

-224 lllegal parameter value — Used where an exact value, from a list of possible values, was expected.

1 ADT0 device always ignores GET and treats ‘TRG as a Command Error.
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Table 14-2. SCPI Execution Errors (continued)

Error Number

Error Description

-225 Out of memory - The device has insufficient memory to perform the requested operation.

-226 Lists not same length — Attempted to use LIST structure having individual LIST's of unequal lengths.

-230 Data corrupt or stale — Possibly invalid data; new reading started but not completed since last access.

-231 Data questionable — Indicates that measurement accuracy is suspect.

-232 Invalid format — Indicates that a legal program data element was parsed but could not be executed because the
data format or structure is inappropriate, such as when loading memory tables or when sanding a SYSTem: SET
parameter from an unknown instrument.

-233 Invalid version ~ Indicates that a legal program data element was parsed but could not be executed because the
version of the data is incorrect to the device. This particular error should be used when file or block data formats
are recognized by the instrument but cannot be executed for reasons of version incompatibility. For example, an
unsupported file version, or an unsupported instrument version.

-240 Hardware error — Indicates that a legal program command or query could not be executed because of a hardware
problem in the device. Definition of what constitutes a hardware problem is completely device-specific. This error
massage should be used when the device cannot detect the more specific errors described for errors -241 through
-249.

-241 Hardware missing — Indicates that a legal program command or query could not be executed because of missing
device hardware; for example, an option was not installed. Definition of what constitutes missing hardware is
completely  device-specific.

-250 Mass storage error — Indicates that a mass storage error occurred. This error massage should be used when the
device cannot detect the more specific errors described for errors -251 through -259.

-251 Missing mass storage — Indicates that a legal program command or query could not be executed because of
missing mass storage; for example, an option that was not installed. Definition of what constitutes missing mass
storage is device-specific.

-252 Missing media — Indicates that a legal program command or query could not be executed because of a missing
media; for example, no disk. The definition of what constitutes missing media is device-specific

-253 Corrupt media — Indicates that a legal program command or query could not be executed because of corrupt media
for example, bad disk or wrong format. The definition of what constitutes corrupt media is device-specific.

-254 Media full — Indicates that a legal program command or query could not be executed because the media was full;
for example, there is no room on the disk. The definition of what constitutes a full media is device-specific.

-255 Directory full — Indicates that a legal program command or query could not be executed because the media

directory was full. The definition of what constitutes a full media directory is device-specific.
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Table 14-2. SCP} Execution Errors (continued)

Error Number

ErroDescrintion

-256 File name not found — indicates that a legal program command or query could not be executed because the file
name on the device media was not found; for example, an attempt was made to read or copy a nonexistent file.
The definition of what constitutes a file not being found is device-spaciiic.

—257 File name error — Indicates that a legal program command or query could not be executed because the file name
on the device media was in error; for example, an attempt was made to copy to a duplicate file name. The
definition of what constitutes a file name error is device-soaciiic.

-258 Media protected — Indicates that a legal program command or query could not be executed because the media
was protected; for example, the write-protect tab on a disk was present. The definition of what constitutes
protected media is device-speciiic.

-260 Expression error — Indicates that an expression program data element related error occurred. This error massage
should be used when the device cannot detect the more spaciiic errors described for errors -261 through -269.

-261 Math error in expression - Indicates that a syntactically legal expression program data element could not be
executed due to a math error; for example, a divide-by-zero was attempted. The definition of math error is
device-specific.

-270 Macro error — indicates that a macro-related execution error occurred. This error massage should be used when
the device cannot detect the more specific errors -271 through -279.

-271 Macro syntax error — Indicates that a syntactically legal macro program data sequence could not be executed due
to a syntax error within the macro definition.

=272 Macro execution error — Indicates that a syntactically legal macro program data sequence could not be executed
due to some error in the macro definition.

-273 lllegal macro label — indicates that the macro label defined in the *DMC command was a legal string syntax, but
could not be accepted hy the device; for example, the label was too long, the same as a common command header,
or contained invalid header syntax.

-274 Macro parameter error — Indicates that the macro definition improperly used a macro parameter placeholder.

-275 Macro definition too long — Indicates that a syntactically legal macro program data sequence could not be executed
because the string or block contents ware too long for the device to handle.

-276 Macro recursion error — Indicates that a syntactically legal macro program data sequence could not be executed

because the device found it to be recursive.
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Table 14-2. SCPI Execution Errors (continued)

Error Number

Error Description

=277 Macro redefinition not allowed — Indicates that a syntactically legal macro label in the *DMC command could not
be executed because the macro label was already defined.

-276 Macro header not found — Indicates that a syntactically legal macro label in the #*GMC? query could not be
executed because the header was not previously defined.

-260 Program error — Indicates that a downloaded program-related execution error occurred. This error massage should
be used when the device cannot detect the more specific errors -261 through -269. A downloaded program is
used to add algorithmic capability to a device. The syntax used in the program and the mechanism for
downloadino a proaram is device-soacific.

-261 Cannot create program — Indicates that an attempt to create a program was unsuccessful. One reason for failure
might include not enough memory.

-262 llegal program name — The name used to reference a program was invalid; for example, redefining an existing
program, deleting a nonexistent program, or in general, referencing a nonexistent program.

-263 lllegal variable name — An attempt was made to reference a nonexistent variable in a program.

-264 Program currently running — Certain operations dealing with programs may be illegal while the program is running;
for example, deleting a running program might not be possible.

-265 Program syntax error — Indicates that a syntax error appears in a downloaded program. The syntax used when
parsing the downloaded program is device-specific.

-266 | Proaram runtima error

-290 Memory use error — Indicates that a user request has directly or indirectly caused an error related to memory or
date-handles (this is not the same as “bad” memory].

-291 Out of memory

-292 Referenced name does not exist

-293 Referenced name already exists

-294 Incompatible type — Indicates that the type or structure of a memory item is inadequate.
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Device-Specific Errors

An error/event number in the range -399 to -300 or 1 to 32767 indicates
that the instrument has detected an error which is not a command error, a
query error, or an execution error. It indicates that some device operations
did not properly complete, possibly due to an abnorma hardware or firmware
condition. These codes are also used for sdlf-test response errors. The
occurrence of any error in this class should cause the device-specific error bit
(bit 3) in the event status register to be set.

The meaning of postive error codes is device-dependent and may be
enumerated or bit mapped; the error message string for postive error codes
is not defined by SCPI and available to the device designer. Note that the
string is not optiond; if the designer does not wish to implement a string

for a particular error, the null string should be sent (for example, 42, ” ).

The occurrence of any error in this class should cause the device-specific
error bit (bit 3) in the event status register to be set. Events that generate
device-specific errors shdl not generate command errors, execution errors, or
query errors, see the other error definitions in this section.
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Table 14-3. SGPI Device-Specific Errors

Error Number

Error Description

-300 Device-specific error — This is the generic device-dependent error for devices that cannot detect more specific errors.
This coda indicates onlv that a Device-Deoandant Error has occurred.

-310 System error — Indicates that some error, termed “system error’ by the device, has occurred. This coda is
device-dependent.

-311 Memory error — Indicates that en error was detected in the device’'s memory. The scope of this error is
device-dependent.

-312 PUD mamorv lost — Indicates that the orotactad user data saved bv the *PUD command has bean lost.

-313 Calibration memory lost — Indicates that nonvolatile calibration data used by the *CAL? command has bean lost.

-314 Save/recall memory lost — Indicates that the nonvolatile data saved by the *SAV? command has bean lost.

-315 Configuration memory lost — Indicates that nonvolatile configuration data saved by the device has bean lost. The
meaning of this error is device-specific.

-330 Self-test failed

-350 Queue overflow — A specific coda entered into the queue in lieu of the coda that caused the error. This coda
indicates that there is no room in the queue and an error occurred but was not recorded.

-360 Communication error - This is the generic communication error for devices that cannot detect the more specific
errors -361 throuoh -363.

-361 Parity error in program massage — parity bit not correct when data received, for example, on a serial port.

-362 Framing error in program massage — A stop bit was not detected when data was received, for example, on a
serial port lfor axamola. a baud rata mismatchl.

-363 Input buffer overrun — Software or hardware input buffer on serial port overflows with data caused by improper

or nonexistent pacing.
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Query Errors

An error/event number in the range -499 to -400 indicates that the output
queue control of the instrument has detected a problem with the message
exchange protocol. The occurrence of any error in this class shah 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:

« An atempt is being made to read data from the output queue when no
output is ether present or pending;

. Data in the output queue has been lost.

Events that generate query errors shah not generate command errors,
execution errors, or device-specific errors, see the other error definitions in
this section.

Table 14-4. SGPI Query Errors

Error Number

Ernr Description

-400 Query error — This is the generic query error for devices that cannot detect more specific errors. This coda
indicates only that a Query Error has occurred.

-410 Query INTERRUPTED - Indicates that a condition causing an INTERRUPTED Query eror occurred; for
example, a query followed by DAB or GET before a response was completely sent.

-420 Query UNTERMINATED - Indicates that a condition causing an UNTERMINATED Query error occurred; for
example, the device was addressed to talk and en incomplete program massage was received.

-430 Query DEADLOCKED - Indicates that a condition causing a DEADLOCKED Query error occurred; for example,
both input buffer and output buffer are full and the device cannot continua.

-440 Query UNTERMINATED after indefinite response — Indicates that a query was received in the same program

massage after an query requesting an indefinite response was executed.
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3 35 mm, 11-30
550 Q , 11-30
7 75 Q , 11-30

A A 116

abbreviation

of commands, 10-8
Abort

hardcopy, 11-37
ABORt, 10-4, 12-2, 12-3
Abort Cal , 11-24
Abort GAL Check, 11-25
active controller

defined, 1-2
Active Maxrker Off, |1-15
Add Max Line, 11-18
Add Max Point , 11-18
Add Min Line, 11-18

Add Min Point , 11-18
address

HP-IB, 1-2
address capability, 1-7
AH1, 1.8
dlocate memory, 12-25
A1l Off, 11-16

A11 Stds Dome ', 11-24
Alt Sweep on OFF, 11-11

AM Delay, 11-6

cal, 11-29
ANNotation, 12-15, 12-16, 12-17
Annotation ON off, 11-39
aperture, delay, 11-32
A/R, 11-6
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arrays
data, corrected, 6-25
example program to up- and down-load, 8-53
formatted, 6-27
measurement, 6-2 1
memory, corrected, 6-25
raw data, 6-22
ASCDATA
example program, 8-31
ASCii, 4-7
ASCII encoding, 4-8
ATN, 1-4,1-10
attention
control line, 1-4
Auto Feed
plotter, 11-39
printer, 11-38
Autoscale, 11-14
Autozers, 11-30
Auto | OF off , 111-29
AWX Enput , 11-7
AVERage, 12-27
Average Factor, 11-32

averaging, 6-25
averaging status register set, 5-23

(AvG), 11-32

B, 11-6
B, 11-7
Band Pass , 11-8

Bandwidth , 11-17

Baud Rate , 11-37
BEEPer, 12-37

(BEGIN), 11-3, 12-10
Begin Frequency , 11-19

Begin Limit , 11-19
binary encoding, 1-4, 4-8
<block>, 10- 14

block data, 4-5
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block length
definite, 4-5
indefinite, 4-6
block parameters, 10-14
blocks
definite and indefinite length, 4-5, 4-6, 10-14
boolean parameters, 10-12
B/R, 11-6

B¥/R*  11-7
brackets

use of in this manual, 1-3, 10-15
branching, 10-5

Broadband Internal, 11-7
buffer
graphics, 7-6
buffering user graphics, 12-18
bus
data, 1-4
bus management commands, 1-6
byte order, 12-19
bytes per point, during data transfer, 6-9
byte swapping, 4-9

C cl, 1-8
C12,1-8
C2,1-8
C3,1-8
C4,1-8
C8,1-8
Cable Eoss, 11-28
cables, 1-2
(CALJ, 11-23
CAL Check, 11-25
CALCulate, 10-4, 12-4, 12-5, 12-6, 12-7, 12-8, 12-9
Calibrate Cable, 11-28
calibration
full band, 12-28
reflection, example program, 8-48
transmission, example program, 8-46
CALibration, 10-4, 12-10
calibration kit
example program, 8-60
Cal Kit , 11-30
CALKIT
example program, 8-60

Index-4



Cd on OFF , 11-33
case-senditivity, 10-8
CATalog, 12-25
Center, 11-8
CH1AFWD, 6-22
CH1BFWD, 6-22
CH1RFWD, 6-22
CH 1SCORR1, 6-24
CH1SCORR2, 6-24
CH1SCORRS3, 6-24
CH1SCORRA4, 6-24
CH2AFWD, 6-22
CH2BFWD, 6-22
CH2RFWD, 6-22
CH2SCORRI1, 6-24
CH2SCORR2, 6-24
CH2SCORRS3, 6-24
CH2SCORR4, 6-24
change directory, 12-21
<char>, 10-11
character data, 4-4
character parameters, 10- 11
circle

to draw, 12-18
clear graphics, 12-18
clearing regigters, 5-4
Clear Program , 11-40
clock, 11-42
Clock Format:, 11-42

Clock 0ff , 11-20
*CLS, 2-6, 5-4, 10-17
colons

use of, 10-5, 10-16
Color , 11-37,11-38
color of pen, 12-18
€ollor Options, 11-20
command abbreviation, 10-8
command errors, 14-3
command parser, 1-14
commands

bus management, 1-6

device, 1-6

|EEE 488.2, 10-17

overlapped, 2-3

SCPI standard, 13-3

sequential, 2-2
command sending, 1-6
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command tree, 10-3
commas

use of, 10-10, 10-16
condition register, 5-4
CONFigure, 12-10
Configure Y¥OL RAM , 1 1-34
configuring measurements, 8-7
CCnnector C, 11-29

Connectar Length , 11-29
connector Model , 11-29
Continue , 1 1-40

continuous , 11-12
control

passing, 3-2
CONTrol, 12-11
controller

active, defined, 1-2

defined, 1-2

multiple, 1-7

system, defined, 1-2
controller capabilities, 1-9
control lines. 1-4
Conversion Loss , 11-6

copy A1l Files, 11-35
copy file, 12-23
Copy File , 11-35
corrected data arrays, 6-25
corrected memory arrays, 6-25
CORRection, 12-27, 12-28, 12-29
correction arrays

up- and down-loading, example program, 8-53
COUPle, 11-11
coupling, 11-11
Create #TSET CAE® | 11-24

CRT Adjust, 11-43
Current Size, 11-34

Custom Colors , 11-20
customized procedure

example program, 8-109
€W, 11-8
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D data
block, 4-5
character, 4-4
expression, 4-4
numeric, 4-3
raw, 6-22
string,, 4-4

data arrays
corrected, 6-25
mnemonics, 6-22

data bus, 1-4

data encoding, 4-7

data format, 12-19

Data/Hem, 11-18

Data on GFF, 11-33
data rate, 1-7
data trace, 12-4
data transfer, 4-2
in ASCII, example program, 8-31
in REAL format, example program, 8-34
using INTEGER format, example program, 8-38
data transfer size, 6-9
data types, 4-2, 4-3
DC1, 1-8
DCL, 1-10,1-12
Default 2 , 11-20
Default €aX , 11-28
Default Type-I(f), 11-30
Def ime Graph ,11-39
Define Hardcopy , 11-39
Define Plotter, 11-38
Define Printer , 11-38

Define Save, 11-33
definite length blocks, 4-5, 10-14
delay
electrical, 6-26
Delay
format, 11-22

Index-7



Delete All Piles, 11-35
Delete 43 Limits, 11-18
Delete File, 11-35

Delete Limit, 11-18
delete program, 12-25
delimiters, 10-13

Delta Mkr on QEF, 11-16

Detection Bptions, 11-6
device clear, 1-10, 1-12
device commands, 1-6
device-specific errors, 14-12
device status register set, 5-16
DIAGnostic, 12-11, 12-12
Directory Utilities, 11-36
direct-read method of accessing registers, 5-6
discrete parameters, 10-11
DISPlay, 10-4, 12-15, 12-16, 12-17, 12-18, 12-19
(DISPLAY), 11-18
display window
pixel coordinates, 12-18
width and height, 12-18
Distance, 11-12

Dither, 11-13

Do CAL Check, 11-25
double quotes
use of, 10-13
download an IBASIC program, 12-25
draw
circle, 12-18
ling, 12-18
rectangle, 12-18
DTR/DSR ,11-37

E2, 1-8

Edit Limit, 11-19
dectrical delay, 6-26
Electrical Dday, 11-14
enable register, 5-5
encoding data. 4-2. 4-7

End Frequency, 11-19
End Limit, 11-19

end or identify
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control line, 1-5
cal, 11-23
EQI, 1-5

error coefficient arrays, 6-23
error correction, 6-23
error messages, 12-38, 14-2

error queue, 1-14
to query, 12-38
errors
command, 14-3

device-specific, 14-12

execution, 14-7
query, 14-14
*ESE, 5-22, 10-17
*ESE?, 5-22, 10-17
*ESR?, 5-22, 10-17
event register, 5-4
example program
ASCDATA, 831
CALKIT, 8-60
FAST-CW , 8-42
FAST-PRT, 8-77
FAULT, 8-161
GETFILE, 8- 103
GRAPHICS, 8- 109
INTDATA, 8-38
LEARNSTR, 8-63
LIM-FLAT, 8-140
LIMITEST, 8-11
LIM-MEAN, 8-147
LIM-PEAK, 8-143
LOADCALS, 853
MARKERS, 8-20
MEAS.SRL, 8- 152
MKR_MATH, 8-135
PASSCTRL, 873
POWERSWP, 8-16
PRINTPLT, 8-70
PLJTFILE,8-105
REALDATA, 834
REFLCAL, 8-48
SAVERCL, 8-66
SETUP, 8-8
SMITHMKR, 8-24
SRL_SRQ, 8- 156
SRQ, 8-81
SRQ-INT, 8-85
TRANCAL, 8-46
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USR_FLOC, 8- 165
example programs, 8-2- 194
execute an IBASIC command, 12-25
execution errors, 14-7
Expand an OFF , 11-20
expression data, 4-4
External Peéint

trigger, 11-12
External Sweep

trigger, 11-12
Ext Ref on B¥F, 11-12

Factory Default , 11-20
FAST_CW

example program, 8-42
fast cw

exarnple program, 8-42
FAST_PRT example program, 8-77
FagtRecall on DPFF, 11-36
FAULT

example program, 8-161
fault location

example program, 8-161, 8-165
Fault Location, 11-6
fault location cal, 11-28

Fault Le¢ Frequency, 11-8
Fault Window, 11-32

Feet , 11-12

file copy, 12-23

Pile Type bin ASCII, 11-34

File Utilities, 11-35
Fine , 11-32

Flatness, 11-16
flatness, marker limit testing, 8-140
font
label, 12-18
FORMat, 10-4. 12-19

Format Disk, 11-35
format of numerics, 10-11
formatted arrays, 6-27
formatting, 6-27
(FREQ). 11-8
FREQuency, 12-31
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frequency, stop

how to set, 10-10
Frequency Sweep, 11-11
front panel keycodes, 9-2
Filt

IBASIC display, 11-40
Full Band Ca , 11-28

G general dtatus register model, 5-3

GETFILE

example program, 8- 103
go to locd, 1-10
graphics

buffering, 12-18

to clear, 12-18

user, 7-2
GRAPhics, 12-18
GRAPHICS

example program, 8- 109
graphics buffer, 7-6
Graph Only, 11-39
Gratieuls DN off, 11-21, 11-39
Grey Scale, 11-20
GTL,1-10

H handshake lines, 1-4
HARD COPY ), 11-37
Hardcopy A1, 11-41
hardcopy output

example program, 8-70

Hardcopy Scxeen , 11-41
HCOPy, 10-4, 12-20, 12-21
Hold, 11-12
Horizontal Back Porch, 11-43
Horizaiital Frnt Porch, 11-43
Horizontal Position, 11-43
HP g#1x¢ IP Address, 11-41
HP-1B addresses, 1-2
HP-IB cables, 1-2
HP=TIB Echo, 11-41
HP-IB queues, 1-13
HP-IB requirements, 1-7
Hue, 11-20
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I IBASIC , 11-40

IBASIC Display, 11-40
IBASIC, Opt. 1C2, 8-2
IBASIC program

to delete, 12-25

to download, 12-25

to load a vaue, 12-25

to select, 12-25
*IDN?, 10-17
|EEE 488.2 common commands, 10-17
IFC. 1-4.1-10
Imaginary

format, 11-22
Impedance Maghitiide

format, 11-22
implied mnemonics, 10-9

how identified in this manual, 1-3
implied variables, 10-9

how identified in this manual, 1-3
indefinite block length, 4-6
indefinite length blocks, 10-14
INITiate, 10-4, 12-21
INITIATE, 10-9
input queue, 1-13
Instrument BASIC, 8-2
Inst State DN off, 11-33
INTDATA

example program, 8-38
Int Disp Intensity, 11-20
INTeger, 4-7
interface capabilities, 1-8
interface clear, 1-4, 1-10
Internal

trigger, 11-12
Internal 3.5" Disk, 11-34
internal measurement arrays, 6-2 1
Inverse Video , 11-20

L 14,18
label
to draw, 12-18
label font, 12- 18
LAN, 11-41
Landscape , 11-37
language, 12-20
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LEO, 1-8
LEARNSTR

example program, 8-63
learn string, 12-39

example program, 8-63
Level, 11-10
LIM_FLAT

example program, 8- 140
LIMit, 12-4, 12-5, 12-6
limitations

length of HP-IB cables, 1-7

number of devices, 1-7
LIMITEST

example program, 8- 11
limit fail register set, 5-16
Limit ¥con B¥ off, 11-19
Limit Fcon Position, 11-19

Limit Line BN¥ off, 11-19
limit lines

example program, 8- 11
Eimit Test on OFF, 11-19

Limit Text BN off, 11-19
LIM_MEAN

example program, 8-147
LIM_PEAK

example program, 8-143
line

to draw, 12-18
Lin Mag, 11-22
Lin Mag Units, 11-22
listener

defined, 1-2
List Trace Values, 11-39
LLO, 1-11
load a value in an IBASIC program, 12-25
LOADCALS

example program, 8-53
local lockout, 1 - 11
Log Mag , 11-22
Log Mag Units, 11-22
Loweéxr

IBASIC display, 11-40
lower-case

use of, 10-15
lower-case lettering, 10-8

Low Pass  11-8

Index- 13



*LRN?, 10-17, 12-39
LRNLong?, 12-39
Eiminance , 11-20

M Mag dBmvV, 11-22
Mag dBuV, 11-22
Mag dBV, 11-22
Mag Units , 11-22
Manual Z, 11-29
Manual Zero , 11-30
Margin

hardcopy, 11-38

MARKer, 12-6, 12-7, 12-8

MARKER), 1 5
Marker Functions, 11-16
marker limits

example program, 8- 140

example programs, 8- 143, 8- 147
marker math

example program, 8- 135
Marker Math 6 11-16

Marker => Eléc Delay, 11-16

Marker > Reference, 11-16
MARKERS

example program, 8-20
Marker Search , 11-16
math

trace, 6-26
MATH. 12-9
Math Off, 11-16
Maximum , 11-32
MAXimum. 10- 10
Rax Limit, 11-19

Max Search, 11-16

mean amplitude, marker limit testing, 8-147
QE& 1) 6
MEAB2) 6

Meas OPF, 117
MEAS_SRL

example program, 8- 152
Measire Cable , 11-28
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Measiire Connectoy ,11-29

Measure Loads , 11-24
measurement

basic setup example program, 8-8
measurement  arrays

internal, 6-21
measurements

to configure, 8-7
measurement  setup

example program, 8-8
Measure Opéns , 11-24

Measure Shorts, 11-24

Measure Standard , 11-23, 11-25, 11-29
Measixe Thr

measuring status register set, 5-23
Medium, 11-32

Med Barrow, 11-32

Med Wide, 11-32

memory alocation, 12-25
memory arrays
corrected, 6-25
[MENU), 11-12
message exchange, 1-13
messages
error, 12-38, 14-2
message transfer scheme, 1-7
message window
clear current, 12-16
enable/disable, 12-16
off, 12-16
remove user-defined, 12-16
user-defined, 12-16
Meters, 11-12
Minimom , 11-32
MINimum, 10-10
Min Eimit 11-19
Min Search, 11-16
Mkr Limit BN off, 11-19

Mkr Limits, 11-19
MKR_-MATH
example program, 8- 135
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Mkxr —> Min, 11-16
Fkr Symbol ON off , 11-39
Mkr Table Only, 11-39
MMEMory, 10-4, 12-22, 12-23
mnemonics

implied, 10-9

implied, how identified in this manual, 1-3
Modify Size, 11-34
Monochrome, 11-37,11-38
MiltiNotch, 11-17
Multi Peak, 11-17
Multi Peak Corx , 11-28

Multi Pedk Threshold, 11-28
multiple commands, 10-7
multiple controller capability, 1-7

Multipert on OFF, 11-43
Multiport Selection, 11-7

Naxrrow, 11-32

Narrowband Internal, 11-6
Néxt Min, 11-16

Next Peak, 11-16

IBASIC display, 11-40
Noén-Vol RAM Disk, 11-34
no pending operation, 2-5
Normalize , 11-18
Notch, 1 1-17
NPO, 2-5
NR1, 10-11
NR2, 10-11
NR3, 10-11
<num>, 10-10
Number of Points, 11-12
numeric data, 4-3
numeric formats, 10- 11
numeric parameters, 10-10
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() offset and scale, 6-27
brie Port
ca, 11-26
<ON|OFF>, 10-12
*OPC, 2-5, 10-17
*OPC?, 2-5,10-18
operational status register set, 5-24
*OPT?, 10-18
options, 10-18
OUTPut, 10-4, 12-23
output queue, 1-14
overlapped commands, 2-3

P padld poll, I 1
parameters
block, 10-14
boolean, 10-12
character, 10-11
discrete, 10-1 1
numeric, 10- 10
string, 10-13
parameter types, 10-10
parser
command, 1-14
pass control, 3-2
PASSCTRL
example program, 8-73
passing control, 3-2
example program, 8-73
*PCB, 1-12, 10-18
peak-to-peak, marker limit testing, 8-143
pen, 11-39
move, 12-18
Periodic $
Phase
format, 11-22
Phase Gffget 11-14
pixel coordinates
display window, 12-18
plotting and printing
example program, 8-70
Solar
format, 11-22
Port Ext?s on OFF, 11-31

Portrait, 11-37

Cal, 11-24
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Power, 11-6
POWer, 12-24, 12-33
(ROWER), 1 0
power sweep

example program, 8-16
Power Sweep , 11-11
POWERSWP

example program, 8- 16
PPC, 1-11
PPD, 1-11
PPE, 1-11
PPU, 1-11
(PRESET), 11-2, 12-39

Primter Address, 11-37

Printer Resolution, 11-38
printing and plotting

example program, 8-70
PRINTPLT

example program, 8-70
Print Width, 11-38
program

how to download, 12-25
PROGram, 10-4, 12-25
programming fundamentals, 1-9
programs

examples, 8-2-194
*PSC, 10-18
PUTFILE

example program, 8-105
Pwr Sweep Range, 11-10

Q query errors, 14-14
query response generation, 1-15
query the error queue, 12-38
questionable status register set, 5-19

queue
error, 1-14
input, 1-13
output, 1-14
queues, 1-13
quotes
use of, 10-13
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R R,11-6

R¥ 117
ratio caculations, 6-23
raw data arrays, 6-22
readable ports, 12-13
Real
format, 11-22
REAL, 4-7
REALDATA
example program, 8-34
recalling and saving
example program, 8-66
Recall Prograwm , 11-34

Recall State, 11-33
rectangle
to draw, 12-18

Reference Level., 11-14

Ref erence Postion , 11- 14
REFLCAL

example program, 8-48
Reflection, 11-6
reflection cal, 11-26
reflection calibration

example program, 8-48
Reflection Poxrt Num, 11-7

Refl Port Extension, 11-31
register model
status, 5-3
registers, 5-2
how to use, 5-6
register sets, 5-10
remote enable, 1- 11
control ling, 1-5
REN, 1-5,1-11
Refiame File , 11-35
Re-Save Program , 11-34

Re-Save State , 11-33

Response & Iselation
ca. 11-23
Restart Average , 11-32
Restore Defaults
cal, 11-23
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RF Filter Stats , 11-16

RE DN off , 11-10
RL1, 1-8

ROUTe, 12-26
RQS, 1-12

*RST, 2-6, 10-18
Run, 11-40

S Saturation, 1 1-20
Save ASCII, 11-33
Save AUTOST |, 11-34

Save Program , 11-34
SAVERCL

example program, 8-66
(GAVE REGALL). 1133
Save State, 11-33
saving and recalling

example program, 8-66
(SCALE), 11-14
scale and offset, 6-27
Scale/Div, 11-14
SCPI

defined, 10-2
SCPI conformance, 13-2
SCPI errors, 14-2
SCPI standard commands, 13-3
SDC, 1-12
Search left, 11-17
Search Off, 11-17
Search right, 11-17
select a program, 12-25
Sedlect Copy Port , 11-37
Select Disk , 11-34
selected device clear, 1-12
Select Item , 11-20
SelfCal, 12-10
Se1fCal All Ports, 11-24
{SelfCal Once}}, 11-24
SelfCal Timer , 11-24
semicolons

use of, 10-7, 10-16
sending commands, 1-6
SENSe, 10-4, 12-27, 12-28, 12-29, 12-30, 12-31, 12-32
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sequential commands, 2-2
serid poll, 1-12
service request
control line, 1-5
method of accessing registers, 5-7

Set Clock , 11-42

Set Day
set clock, 11-42

Set Hourxr
set clock, 11-42

set clock, 11-42
Set Pen Numbers, 11-39
setting the stop frequency, 10-10
SETUP

example program, 8-8
set Year

set clock, 11-42
SH1, 1-8
Show Clock, 11-20
Single, 11-12
single quotes

use of, 10-13
size

disk, 11-34

trace data transfer, 6-9
Smith chart , 11-22

Smith ¢hart 20, 11-31
SMITHMKR
example program, 8-24
softkey labels
user-defined, 12-16
SOURce, 10-4, 12-33
spaces
use of, 10-10, 10-16
Span , 11-8
SPD, 1-12
SPE, 1-12
Specify Length, 11-28

Split Display FULL 8plit K 11-20
Spur Avoid, 11-13
Spur Avoid Options , 11-13
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SR1, 1.8
‘SRE, 10-18
*SRE?, 10-18
SRL, 11-6

SRL Cable Sean, 11-12
SRL c4dl, 11-29
SRL example programs, 8- 152, 8- 156
SRL_SRQ

example program, 8- 156
SRQ, 1-5, 57

example program, 8-8 1
SRQ_INT

example program, 8-85
standard event status register, 5-3
standard event status register set, 5-20
Start, 11-8

hardcopy, 11-37

S¥art Distance, 11-12
Stari Power , 11-10

Statistics, 11-16

STATus, 10-5, 12-34, 12-35, 12-36
PRESet Settings, 5-25

dtatus byte register, 5-3, 5-12

dtatus register
example program, 8-85

status register model, 5-3

dtatus registers, 5-2

“STB?, 10-19

Step , 11-40

Stop, 11-8

Stop Distance, 11-12
stop frequency
how to set, 10-10
Stop Power, 11-10
<string>, 10-13
gtring data, 4-4
string parameters, 10-13
structural return 1oss
example program, 8-152, 8-156
subsystems, 10-3
SWAPped, 12-19
SWEep, 12-32
(SWEEP), 11-11

Sweep Time, 11-11
Sweep Time AUTS Man, 11-11
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Switching Test Set , 11-43
SWR, 11-22
Sync Green on BEFF, 11-43
synchronizing, 2-2
syntax summary and conventions, 10-15
SYSTern, 10-5, 12-37, 12-38, 12-39
System Bandwidth K 11-32
System Eonfig , 11-42
system controller

defined, 1-2
System Controller, 11-41
(SYSTEM opTiONS), 11-40

System ZO , 11-30

T T6, 1-8
take control talker, 1-12
talker

defined, 1-2
Talkexr Listener 6 11-41
Target Search, 11-17

Target ¥alue, 11-17
TCT,1-12

TEO, 1-8

TEST, 12-39

Test Set €al, 11-24

Title and Clock , 11-20

Title # Clk UN off , 11-20, 11-39
TRACe, 10-5, 12-40
Trace Data BN off, 11-39
trace data transfer size, 6-9
trace math, 12-9
trace math operation, 6-26
Tracking on BFF , 11-17
TRANCAL
example program, 8-46
transferring data, 4-2
using INTEGER format, example program, 8-38
transferring data in ASCII
example program, 8-31
transferring data in REAL format
example program, 8-34
transform, 6-26
trangition registers, 5-4
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transmission cal, 11-23

transmission calibration
example program, 8-46

Transmissn, 11-6

117
Trang Port Extension, 11-31
*TRG, 10-19

Trigger, 11-12

TRIGger, 10-5, 12-40

Trigger Seur¢e, 11-12
trigger system, 12-21

TSet €al on OFF, 11-33
*TST?, 10-19

Type-F, 1 1-30

Type-N(m) , 11-30

Transmissn Fort ¥

u Upper

IBASIC display, 11-40
upper-case

use of, 10-15
upper-case lettering, 10-8
User BEGIN key

example program, 8- 160, 8- 165
User Defined, 11-30
user-defined message, 12-16
user graphics

example program, 8- 109
using graphics, 7-2
USR-FLOC

example program, 8- 165

V variable
implied, 10-9
variables
implied, how identified in this manual, 1-3
Velocity Factor , 11-28, 11-31

Vertical Back Porch, 11-43
Vertical Frat Poréh, 11-43
Vertical Pogition, 11-43
View CAL gheck, 11-25

Vol ati | e R&M Disk, 11-34
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W *WAI 2-5, 8-8,10-19
Wide, 11-32
WINDow, 12-18, 12-19
WINDow 1, 7-2
WINDow10, 7-2
WINDow2, 7-2
window geometry, 7-4
window queries, 7-5

X x, 11-7
Xon/%off , 11-37
XX Ports, 11-24
XY, 11-7

y ¥, 117
Y- AXi s EblODN off, 11-21
Y- Axi s Lblrel ABS,11-21
YIX , 11-7

Zeroing
auto, 11-30, 12-10

manual, 11-30

Index-25






	Title Page
	HP-IB Programming
	Table of Contents
	1: Introduction to HP-IB
	Introduction to HP-IB Programming
	Bus Structure
	Data Bus
	Handshake Lines
	Sending Commands
	HP- IB Requirements
	Interface Capabilities
	Programming Fundamentals
	Controller Capabilities
	Response to Bus Management Commands
	Message Exchange

	2: Synchronizing the Analyzer and a Controller
	Synchronizing the Analyzer and a Controller
	Overlapped Commands
	The NPO Flag
	Usage of *WA1 and *OPC?

	3: Passing Control
	Passing Control

	4: Data Types and Encoding
	Data Types and Encoding
	Data Types
	Numeric Data
	Character Data
	String Data
	Expression Data
	Block Data
	Data Encoding for Large Data Transfers
	ASCII Encoding
	Binary Encoding
	Byte Swapping


	5: Using Status Registers
	Using Status Registers
	General Status Register Model
	Condition Register
	Transition Registers
	Event Register
	Enable Register

	How to Use Registers
	The Service Request Process
	Generating a Service Request
	The Analyzer’s Status Register Sets
	Status Byte
	Device Status Register Set
	Limit Fail Register Set
	The Limit Fail Register Set
	Questionable Status Register Set
	Standard Event Status Register Set
	Measuring Status Register Set
	Averaging Status Register Set
	Operational Status Register Set
	STATus:PRESet Settings
	Analyzer Register Set Summary


	6: Trace Data Transfers
	Trace Data Transfers
	Querying the Measurement Trace Using BASIC
	@Smith Chart and Polar Formats
	Querying the Measurement Trace Using SICL
	Using Binary Data Encoding
	Trace Data Transfer Sizes
	Transferring Data with IBASIC
	Taking Sweeps
	CALC:DATA? versus TRACE:DATA?
	Querying Single Data Points Using Markers
	Accessing Other Measurement Arrays
	Applying Gain Correction Using the Memory Trace
	Performing Your Own Data Processing
	Downloading Trace Data Using Binary Encoding
	Internal Measurement Arrays
	Raw Data Arrays
	Ratio Calculations
	Error Correction
	Error Coefficient Arrays
	Averaging
	Corrected Data Arrays
	Corrected Memory Arrays
	Trace Math Operation
	@ Electrical Delay
	Transform (Option 100 only)
	Formatting
	Formatted Arrays
	Offset and Scale


	7: Using Graphics
	Using Graphics
	Window Geometry
	The Graphics Buffer

	8: Example Programs
	Example Programs
	Configuring Measurements
	SETUP Example Program
	LIMITEST Example Program
	POWERSWP Example Program

	Transfer of Data to/from the Analyzer
	MARKERS Example Program
	@SMITHMKR Example Program
	ASCDATA Example Program
	REALDATA Example Program
	INTDATA Example Program
	FAST-CW Example Program

	Calibration
	TRANCAL Example Program
	REFLCAL Example Program
	LOADCALS Example Program
	CALKIT Example Program

	Instrument State and Save/Recall
	LEARNSTR Example Program
	SAVERCL Example Program

	Hardcopy Control
	PRINTPLT Example Program
	PASSCTRL Example Program
	FAST-PRT Example Program

	Service Request
	SRQ Example Program
	SRQ-INT Example Program

	File Transfer Over HP-IB
	GETFILE Example Program
	PUTFILE Example Program

	Customized Display
	GRAPHICS Example Program
	GRAPH2 Example Program
	GETPLOT Example Program

	Annotation
	USERANOT Example Program
	FREQBLNK Example Program
	KEYCODES Example Program

	Marker Functions
	MKR_MATH Example Program

	Marker Limit Testing
	LIM-FLAT Example Program
	LIM-PEAK Example Program
	LIM-MEAN Example Program

	SRL Measurements (Option 100 only)
	MEAS-SRL Example Program
	SRL-SRQ Example Program

	Fault Location Measurements (Option 100 only)
	FAULT Example Program
	USR-FLOC Example Program

	Multiport Test Set Measurements
	PORT-SELection Example Program
	TSETXAL Example Program

	TTL Output
	TTL-IO Example Program

	AM Delay
	AMDELAY Example Program


	9: Front Panel Keycodes
	Front Panel Keycodes

	10: Introduction to SCPI
	Introduction to SCPI
	The Command Tree
	Sending Multiple Commands
	Command Abbreviation
	Implied Mnemonics
	Parameter Types
	Numeric Parameters
	Character Parameters
	Boolean Parameters
	String Parameters
	Block Parameters

	Syntax Summary
	IEEE 488.2 Common Commands

	11: Menu Map with SCPI Commands
	Menu Map with SCPI Commands

	12: SCPI Command Summary
	SCPI Command Summary

	13: SCPI Conformance Information 
	SCPI Conformance Information
	SCPI Standard Commands
	Instrument Specific Commands

	14: SCPI Error Messages
	SCPI Error Messages
	Command Errors
	Execution Errors
	Device-Specific Errors
	Query Errors

	Index

